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Linh vwe ky thuit dwoc dé cip

Sang ché dé cip dén khang thé khang PHF-tau, va phuong phdp tao ra

ching.
Tinh trang ky thuit ctiia sing ché

Bénh Alzheimer (Alzheimer’s Disease-AD) la r6i loan thoai héa ndo duoc
mo ta theo phuong dién lam sang la ching mét din tri nho, nhan thirc, 1ap luan, su
phan doan va su dn dinh cam xtGc ma din din dan dén su suy giam sdu séc tinh than
va cubi ciing din dén cai chét. AD la nguyén nhan rit phé bién giy suy giam dan tri
tué (su sa sut tri tu¢) & nguoi 16n tudi va duoc tin rang 13 nguyén nhan y hoc phd
bién dimg thi tu trong céc nguyén nhén y hoc phd bién nhat din dén cai chét & My.
AD da duoc theo d&i & cac nhém khong ton gido trén khip thé gidi va 1a van dé lon

vé stc khoe cdng dong hién tai va trong tuong lai.

Nio cua bénh nhan méic AD c¢6 cac thuong ton dic trung dugc goi la cac
mang 140 suy (hoic su thoai hda dang bot), bénh mach mau thoai hoa dang bt (can
thoai héa dang bot trong cac mach mdu) va cac ri loan soi thin kinh. R4t nhiu
thuong ton trong s cac thuong tén ndy, cu thé 1a cdc mang 3o suy va cac rdi Joan
soi than kinh cua céac soi xoan di ghép cip, thuong duoc phat hién & mot vai ving
cua ndo ngudl ma quan trong ddi voi tri nhé va chirc nang nhén thirc & cac bénh

nhin mac AD.

Thanh phéan protein chinh ctia bénh thodi hoa soi thin kinh trong AD va mot
vai bénh thoai hoa than kinh khac 1a dang da duoc siéu phosphoryl héa ctia protein
tau duoc lien két vi éng. Viéc diéu tri bénh dang cai thién ngin nglra hodc lam sach
su két tu tau da duoc chu y dén trong nhiéu nam nhung cac duoc chit dugc dé xuit,
bao gdm cac hop chat khang két tu va cac chit tc ché kinaza, chi méi duoc dua vao
ther nghiém 1am sang (Brunden, va cdc dong tdc gia Nat Rev Drug Discov 8:783-

93, 2009)
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Ngay nay, ddu hiéu cin lam sang dd dugc tao ra trong cidc md hinh tau
chuyén gen ctia chudt ma su gy mién dich chi dong va thu dong d6i v6i tau c6 thé
¢6 tiém ning diéu tri bénh (Chai, va cdc dong tdc gia J Biol Chem 286:34457-67,
2011, Boutajangout, va cdc déng tac gia J Neurochem 118:658-67, 2011,
Boutajangout, va cde dong tdc gia J Neurosci 30:16559-66, 2010, Asuni, va cdc
dong tdc gia J Neurosci 27:9115-29, 2007). Su truyén bénh do protein tau va gia
thuyét lan truyén da duoc mo ta va dua trén cac giai doan Braak cua tién trinh bénh
do protein tau & ndo ngudi va sy lan truyén bénh do protein tau sau khi tiém két tu
tau trong cdc mo hinh tau cén lam sang (Frost, va cdc dong tac gia J Biol Chem
284:12845-52, 2009, Clavaguera, va cdc déng tac gia Nat Cell Biol 11:909-13,
2009). Do vay, c6 mot nhu cAu ddi voi viée diéu tri bénh dé ngin ngira su két tu tau
va céc tién trinh bénh do protein tau dé didu tri AD va céc bénh thoai hoa than kinh

khac.
Bin chit ky thuit ciia sing ché

Mot khia canh theo sang ché 1a khang thé dugc phan lap ma gén két PHF-
tau bao gbém vi tri gan két khang nguyén ctia ving bién ddi chudi ning (VH) c6
SEQ ID NO: 35 hodc 37, va vi tri gén két khang nguyén ctia ving bién d6i chudi

nhe (VL) ¢6 SEQ ID NO: 36 hoic 38.

Khia canh khéc theo sang ché 1a khang thé dugc phéan 1ap ma gén két PHE-

tau bao gom mdt s6 vung quyét dinh tinh bo trg ctia chuoi ndng va chuoi nhe.

Khia canh khac theo sang ché 1a khang thé dugc phan lap ma gin két PHF-
tau bao gém vi tri gin két khdng nguyén ctia VH c6 SEQ ID NO: 35 va vi tri gén
két khang nguyén ctia VL c¢6 SEQ ID NO: 36.

Khia canh khéc theo séng ché 1a khang thé dwoc phan lap ma gan két PHE-
tau bao gdm vi tri gan két khang nguyén ctua VH c6 SEQ ID NO: 37 va vi tri gén
két khang nguyén cia VL c¢6 SEQ ID NO: 38.

Khia canh khéc theo sang ché 1a khang thé hoic doan dugc phan lap ma
canh tranh dé PHF-tau gin két v6i khang thé don dong bao gdm vi tri gin két

khang nguyén cua VH c¢6 SEQ ID NO: 35 va vi tri gén két khang nguyén cua VL
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¢6 SEQ ID NO: 36, hodic vi tri gén két khang nguyén cia VH c6 SEQ ID NO: 37
va vi tri gan két khang nguyén ctia VL c¢6 SEQ ID NO: 38.
Khia canh khéc theo sang ché 1a cac polynucleotit md héa cac khang thé

theo sang ché hodc cac doan cia no.

Khia canh khéc theo séang ché 1a vecto bao gdm céc polynucleotit theo séng

Khia canh khac theo sang ché 1a t& bao vat chi bao gém vecto theo sang ché.

Khia canh khéc theo sang ché 1a phuong phép tao ra khang thé ma gin két
PHF-tau bao gdm nudi cdy t& bao vét chu theo sang ché va thu hdi khang thé duogc

san xudt bang té bao vat chu.
MG ta vin tit hinh vé
Fig.1 thé hién sy canh tranh cia AT8 dugc danh ddu bang cic khang thé

khang tau khac nhau.

Fig.2 thé hién su canh tranh cta PT1 duoc danh ddu béng cac khang thé
khéang tau khac nhau.

Fig.3 thé hién su canh tranh ctia PT3 duoc danh ddu bang cac khang thé

khéang tau khac nhau.

Fig.4 thé hién su canh tranh cia AT100 duoc danh d4u bing cac khang thé
khéang tau khac nhau.

Fig.5 thé hién su canh tranh ctia HT7 dugc dénh dau béng cac khang thé
khéang tau khac nhau.

Fig.6 (A) thé hién phan tich tau duoc phosphoryl hoa trong céc thé dong
nhét than ndo (doan P1) ciia cac dong vét cai chuyén gen P301L 5 thang tudi dugc
didu tri bang nudc mudi, IgG1, PT3 cta chudt hoic AT nhu dugc chi ra trong
hinh v&, hoic tir cac dong vat khong chuyén gen khong duge diéu tri (B6). ELISA
duoc thuc hién bing cach st dung AT8 (d6 thi bén trai) hoic AT100 (d6 thi bén
phai) lam cac khang thé thu sau d6 1a HT7 duoc biotinyl héa va avidin HRP. Cac
tin hiéu ELISA duoc tao do thi lam luong tuong dbi cua thé déng nhét nfo mic AD

(ng/ml) tao ra cing tin hiéu ELISA lam cac mau trung binh tir dong vat khong
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chuyén gen (B6). Dit liéu dugc tao dd thi riéng r& cling véi trung binh +/-S.D. Tri
s6 p v& su chénh léch gitta cac dong vat duoc diéu tri bang PT3 va IgG1 duoc chi
ra. (B) Tham tach western cta doan déng nhét than ndo P1 tr cac dong vat dugc
didu tri bang IgG1 hodc PT3 bing cach st dung AT100. Tin hiéu tir cac thé dong
nhat cta 10 dong vat duoc diéu tri bing IgG1 (tir [gG1-1 dén IgG1-10) va 7 dong
vat duge diéu tri bing PT3 (PT3-1, PT3-2, tir PT3-7 dén PT3-10) dugc thé hién.

Actin dugc st dung 1am chit ddi chtimg nap mau.

Fig.7 thé hién tong mirc tau trong sarcosyl co thé hoa tan duoc (pT4 c6 thé
hoa tan dugc), tdng tau trong cic thé dong nhit vo ndo khong thé hoa tan duoc
(pT4 khong thé hoa tan duoc) va tau duge phosphoryl hoa trong cac thé dong nhat
v6 ndo khong thé hoa tan duoc (AT8 khong thé hoa tan duogc) duoc 1dy tir chudt cai
chuyén gen P301L 5 thang tudi duge didu tri bing PT3 hodc dbi ching 16p khang
thé (IgG) nhu duoc chi ra trong hinh vé. Cac mirc duoc thé hién lam phép do tin
hiéu tir ELISA duoc tao dd thi riéng ré ciing véi trung binh +/-SD. Mau 1m inj 12
mau déi chimg dwong tinh duoc ly tir ndo chudt P301L duge tiém béang chat két tu
tau.

M6 ta chi tiét sing ché

Thuat nglt “cac khang thé” nhu duoc st dung & diy duge hiéu theo nghia
rong va bao gdm globulin mién dich hodc céc phén tir khang thé bao gdm cac
khang thé da dong, cac khang thé don dong bao gbm chudt, ngudi, cac khang thé
don dong duoc lam thich nghi v6i ngudi, nhan tinh héa va ghép va cac doan khang

thé.

N6i chung, cic khang thé 14 protein hodc chudi peptit ma c6 tinh dac hiéu
ghn két dé gin két khang nguyén cu thé. Cu trac khang thé 1a da duogc biét rd. Céc
globulin mién dich ¢o thé dugc chia thanh nam 16p chinh, cu thé 1a IgA, IgD, IgE,
IgG va IgM, phu thudc vao trinh tu axit amin cua mién 6n dinh chudi nang. IgA va
IgG con duge phan 16p phu lam céc 16p khang thé IgA 1, IgA2, IgG1, IgG2, [2G3
va IgG4. Cac chudi nhe khang thé cua loai dong vat c6 xuong sdng bit ky c6 thé
dugc chia thanh mét trong hai loai phan biét 10 rang, cu thé 14 kapa (x) va lamda

(L), dua trén céc trinh ty axit amin ctia cdc mién on dinh ctia ching.
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Thuat ngit “cac doan khang thd” ¢ nghia 1a mot phin cia khang thé nguyén
ven. Cac vi du vé cac doan khang thé bao g6n1 doan Fab, Fab’, F(ab’) va Fv, CDR,
vi tri gin két khang nguyén, ving bién ddi chudi ning hodc nhe, cac khang thé
ghép, cac phan tir khang thé chudi don va cac khang thé da hiéu duoc tao ra tir it

nhat hai khang thé nguyén ven hodc doan cua no.

Vung bién dbi chudi nhe hodc ning globulin mién dich bao gdm ving
“khung” bi dut quing boi “cac vi tri gin két khang nguyén”. Cac vi tri gan két
khang nguyén duoc xac dinh béng cach st dung céc thuat ngtr khac nhau nhu sau:
(i) cac ving quyét dinh tinh bd tro (Complementarity Determining Region-CDR)
dua trén tinh bién doi trinh tw (Wu va Kabat J Exp Med 132:211-50, 1970). Noi
chung, vi tri gan két khang nguyén c6 ba CDR trong tirng viing bién d6i (HCDRI,
HCDR2 va HCDR3 trong ving bién ddi chudi ning (VH) va LCDR1, LCDR2 va
LCDR3 trong vung bién ddi chudi nhe (VL)) (Kabat va cdc dong tdc gia,
Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service,
National Institutes of Health, Bethesda, Md., 1991). (ii) Thudt ngt “vung si€u
bién”, “HVR”, hodc “HV” dé cap dén cac vung cua mién bién ddi khang thé ma 1a
siéu bién vé cdu tric nhu duoc dinh nghia béi Chothia va Lesk (Chothia and Lesk J
Mol Biol 196:901-17, 1987). N6i chung, vi tri gin két khang nguyén c6 ba ving
siéu bién trong tung VH (H1, H2, H3) va VL (L1, L2, L3). Chothia va Lesk d& cap
dén HV duoc duy tri v& mit cAu trac 1am “céc cAu tric tiéu chudn”. Viéc danh sb
cac hé cling nhu viéc chi thich cac CDR va HV did dugc xem xét lai boi
Abhinandan va Martin (Abhinandan and Martin Mol Immunol 45:3832-9, 2008).
(iii) Mot dinh nghia khic vé cdc ving ma tao ra vi tri gan két khang nguyén dugc
dua ra boi Lefranc (Lefranc, va cde dong tdc gia Dev Comp Immunol 27:55-77,
2003) dya trén su so sanh cac mién V tir cac globulin mién dich va cac thu thé té
bao T. Co s& dit liéu mién dich di truyén qudc té (International ImMunoGeneTics-
IMGT) (http: //www_imgt org) cung cép viéc danh sd theo tiéu chuén va dinh
nghia vé cac vung nay. Su phu hop gitta cac CDR, HV va phan m6 ta IMGT duoc
md ta trong Lefranc va cde dong tdc gid, supra. (iv) Vi tri gan két khdng nguyén
cling co thé duoc mé ta dua trén cach s dung géc x4c dinh tinh ddc hiéu
(Specificity Determining Residue Usage-SDRU) (Almagro J Mol Recognit 17:132-
43, 2004), ma cic gdc xac dinh tinh dic hiéu (Specificity Determining Residue-
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SDR), d& cap dén cac phén axit amin con lai ctia globulin mién dich ma duoc bao

ham truc tiép trong tiép xuc khéng nguyén.

“Khung” hodc “trinh tu khung” 1a cac trinh tu con lai trong ving bién dbi
cua khang thé khac vai cac trinh tu duoc x4c dinh 1 céc trinh tu cta vi tri gédn két
khang nguyén. Do dinh nghia chinh xac v& vi tri gin két khang nguyén c6 thé dugc
xac dinh béng cac md ta khac nhau nhu duoc moé ta trén day, trinh tu khung chinh

xac phu thudc vao dinh nghia vé vi tri gén két khang nguyén.

Thuat ngir “khang thé don dong” (monoclonal antibody-mAb) nhu duoc su
dung & day co6 nghia la khang thé (hodc doan khang thé) thu duoc tir quin thé cac
khang thé hiu nhu ddng nhét. Cic khéng thé don dong la dic hiéu cao, thong

thudng truc tiép khang lai thé x4c dinh khang nguyén don.

Thuét ngtt "epitop" nhu dugc s dung ¢ day cd nghia la mot phan ctia khang
nguyén ma gin két khiang thé mot cach cu thé. Cac epitop thudong bao gdm cac
nhom bé mat hoat hoa (nhu phin cuc, khong phan cuc hodc ky nudc) cla cac gbe
nhu axit amin, axit amin duoc phosphoryl hoa hodc chudi bén polysaccarit va co
thé co cac dic tinh vé cdu trac ba chiéu cu thé, cling nhu 13 c4c dic tinh nap cu thé.
Epitop c6 thé thang vé mit ty nhién hodc c6 thé 1a epitop dirt quéng, vi du, epitop
thich hop, dugc tao thanh bing méi lién két khong gian gitra cac axit amin khong
lién k& cua khang nguyén thay vi mot loat cac axit amin thing hang. Epitop thich
hop bao gdm cac epitop thu dugc bang cach gap khdng nguyén, ma c4c axit amin tir
cac phan khic nhau cua trinh tu thang cta khang nguyén tr¢ thanh & trong trang

thai gan trong khong gian 3 chidu.

Tau la protein c6 nhiéu trong hé than kinh trung wong va ngoai vi c6 nhiéu
ddng dang khang thé khéc nhua da duogc biét rd. Trong CNS ngudi, tdn tai sau dong
dang khang thé tau chinh ¢ kich c& nim trong khoang tir 352 dén 441 do cit nbi
ludn phién (Hanger, va cdc dong tdc gia Trends Mol Med 15:112-9, 2009). Cac
ddng dang khang thé nay khéc nhau bang viéc bao gdm dugc didu hoa tir 0 dén 2
doan chen diu N, va 3 hoic 4 doan lip gén két vi 6ng dugc bb tri song song, va
dugc goi 1a ON3R (SEQ ID NO: 1), IN3R (SEQ ID NO: 2), 2N3R (SEQ ID NO:
3), ON4R (SEQ ID NO: 4), IN4R (SEQ ID NO: 5) va 2N4R (SEQ ID NO: 6).
Thuat ngit “tau dbi chimg” nhu dugc st dung & day dé cap dén 16p khang thé tau
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¢6 SEQ ID NO: 6 ma khong c6 su phosphoryl hoa va cic bién dbi sau dich ma

khac.

Tau gén két cac vi éng va didu hoa sy van chuyén ctia céc thanh phan qua
céc té bao, qua trinh ma c6 thé dugc didu bién bang cach phosphoryl héa tau. Trong
AD va céc réi loan lién quan, sy phosphoryl héa bat thuong cla tau 1a thudng thiy
va duoc cho 1a ¢6 trude va/hoidc khoi dau su két tu cla tau vao cac vi soi, duge goi
1a cac soi xodn dd ghép cip (paired helical filament-PHF). Thanh phén chinh ctia
PHF 1a tau duoc siéu phosphoryl hoa. Thudt ngit “soi xodn dd ghép cip-tau” hodc
“PHF-tau” nhu duoc st dung & ddy dé cap dén cac két tu tau da duoc biét 15 trong
céc soi xodn da ghép cip. Hai ving chinh trong cdu tric PHF 14 ro rang khi st dung
kinh hién vi dién t&r, vo md va soi 16i; vé md nhay v6i su phan hiy protein va dugc
dinh vi bén ngoai cac soi, va 16i khang proteaze cua céc s¢i tao thanh khung chinh
ctia cac PHF (Wischik, va cde dong tdc gic Proc Natl Acad Sci U S A 85:4884-8,
1988).

“Cac khang thé gén két PHF-tau” nhu duoc st dung & day dé cap dén cac
khang thé gin két PHF-tau nhu dugc danh gid trén tham tach western. Thong
thuong, khang thé gan két véi PHF-tau c6 thé duoc danh gia sau khi nhudm
Coomassie khoang 500ng PHF-tau sau 1 gio dugc khoa ¢b dinh trong stta bot
khoéng béo (nonfat dry milk-NFDM) TBS-T 5% (trong luong/thé tich), Tween-20
0,05%. Cac khang thé gin két PHF-tau tily y khong gén két tau d6i ching (SEQ ID
NO: 6) nhu dugc do bing thim tach western khi duoc thir nghiém trong diéu kién
nap khang nguyén ma ca tau d6i chimg va PHF-tau déu duoc phat hién bang nhau
bing cac khang thé tau ma khong c6 su uu tién nao d6i voi cac epitop PHF-tau (vi
du, khang thé HT7, (ThermoScientific, Rockford, IL) (Mercken, va cdc dong tdc
gia J Neurochem 58:548-53, 1992). Cac diu kién nap mau khang nguyén mau nhu
vay 1a 500ng PHF-tau va 200ng tau ddi chimg.

M3 axit amin mot va ba chit cai da duoc biét rd thong thuong dugc st dung

O day.
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Céc ché pham cua cdc chat

Sang ché dé xuit cac khang thé khang PHF-tau va phuong phép tao ra cac
khang thé nay. Cac khang thé khang PHF-tau ndy c6 thé c¢6 cac tinh chit gan két
epitop dugc phosphoryl hoa trén PHF-tau hodc gin két voi epitop khong phai
epitop duoc phosphoryl hoa trén PHF-tau. Cac khang thé khang PHF-tau c6 thé
hitu dung dé didu tri bénh, va dé nghién ctru hogdc lam cac chét phan mg chan doan

dé do tim PHF-tau trong céc mau sinh hoc, vi du, trong mé hoic té bao.

Mot phuong an theo sdng ché 1a khang thé dugc phéan 1ap ma gan két PHE-
tau bao gbém vi tri gin két khang nguyén cta ving bién ddi chudi nang (VH) ¢6
SEQ ID NO: 35 hoic 37, hodc vi tri gén két khang nguyén ctia ving bién d6i chudi
nhe (VL) ¢6 SEQ ID NO: 36 hoic 38. Bang 1 thé hién céc gdc vi tri gan két khang
nguyén cua cac khang thé mau theo sang ché duoc xac dinh theo Kabat hoidc

Chothia cling nhu vung bién doi chuoi nang va nhe mau.

Trong mdt phuong an khéc, vi tri gin két khang nguyén ctia VH cla cac
khang thé theo sang ché bao gdm céc ving quyét dinh tinh bd tro cua chudi ning
(CDR) 1 (HCDR1), 2 (HCDR2) va 3 (HCDR3) lan luot ¢6 SEQ ID NO: 7, 8 va 9
hodc 13, 14 va 15, hodc vi tri gin két khang nguyén cta VL ctia cac khang thé theo
sang ché bao gdbm CDR 1 cua chudi nhe (LCDR1), 2 (LCDR2) va 3 (LCDR3) lan
luot ¢6 SEQ ID NO: 10, 11 va 12 hodc 16, 17 va 18.

Mot phuong 4n khac theo sang ché 1a khang thé dugc phan 1ap gan két PHE-
tau bao gbém vi tri gin két khang nguyén cta ving bién dbi chudi nang (VH) c6
SEQ ID NO: 35 hodc 37, va vi tri gan két khang nguyén cua ving bién ddi chudi
nhe (VL) c6 SEQ ID NO: 36 hodc 38.

Trong mdt phuong an khac, vi tri gin két khang nguyén ctia VH cua cac
khang thé theo sang ché bao gdm cac ving quyét dinh tinh bd trg ctia chudi ning
(CDR) 1 (HCDR1), 2 (HCDR2) va 3 (HCDR3) lan lugt c6 SEQ ID NO: 7, 8 va 9
hoac 13, 14 va 15, va vi tri gén Kkét khang nguyén cia VL cua cac khang thé theo
séng ché bao gdm CDR cua chudi nhe 1 (LCDR1), 2 (LCDR2) va 3 (LCDR3) lan
luot ¢ SEQ ID NO: 10, 11 va 12 hodc 16, 17 va 18.
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Bang 1.
Tén trinh tu Sb Trinh ty
PT1 HCDR1, Kabat SSWMG
PT1 HCDR2, Kabat DILPGSGGTNYNERFKG
PT1 HCDR3, Kabat SYYDYDRFAN
PT1 LCDR1, Kabat 10 |RSSESLLHSNGNTYLY
PT1 LCDR2, Kabat 11 RMSNLAS
PT1 LCDRS3, Kabat 12 |MQYLEYPLT
PT3 HCDR1, Kabat 13 |SYAMS
PT3 HCDR2, Kabat 14 |SISKGGNTYYPNSVKG
PT3 HCDRS, Kabat 15 |GWGDYGWFAY
PT3 LCDR1, Kabat 16 |KASQDINRYLN
PT3 LCDR2, Kabat 17 |RANRLLD
PT3 LCDR3, Kabat 18 |LQYDEFPLT
PT1 HCDR1, Chothia 19 |GYTFSSS
PT1 HCDR2, Chothia 20 |LPGSGG
PT1 HCDR3, Chothia 21 SYYDYDRFA
PT1 LCDRT1, Chothia 22 |SESLLHSNGNTY
PT1 LCDR2, Chothia 23 |RMS
PT1 LCDRS3, Chothia 24 |YLEYPL
PT3 HCDR1, Chothia 25 |GFTFSSY
PT3 HCDR2, Chothia 26 |SKGGN
PT3 HCDRS3, Chothia 27 |GWGDYGWFA
PT3 LCDR1, Chothia 28 |SQDINRY
PT3 LCDRZ2, Chothia 29 |RAN
PT3 LCDRS3, Chothia 30 |YDEFPL
QVQLQQSGTELMKPGASVKISCKATGYTFSSSWMGWVKQRPGHG
PT1 VH 35 LEWIGDILPGSGGTNYNERFKGKASFTAETSSNTAYMQLSSLTSEDSA
VYYCVRSYYDYDRFANWGQGTLVTVSA
DIVMTQAAPSVPVTPGESVSISCRSSESLLHSNGNTYLYWFLQRPGQ
PT1VL 36 |SPQLLIYRMSNLASGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCM
QYLEYPLTFGAGTKLELK
EVKLVESGGDLVKPGGSLKLSCAASGFTFSSYAMSWVRQNPEKRLE
PT3 VH 37 WVASISKGGNTYYPNSVKGRFTISRDNARNILYLQMSSLRSEDTALYY
CARGWGDYGWFAYWGQVTLVTVSA
DIKMTQSPSSMYASLGERVTITCKASQDINRYLNWFQQKPGKSPKTL
PT3 VL 38 |IYRANRLLDGVPSRFSGSGSGQDYSLTISSLDYEDMGIYYCLQYDEFP
LTFGDGTKLELK

Maic du cac phuong an dugc minh hoa trong phén Vi du thuc hién sang ché
bao gém cac cip ving bién dbi, mot tir chudi ning va mot tir chudi nhe, nguoi c6
hiéu biét trung binh trong linh vuc ky thudt chuyén nganh s& nhan thdy rang cac
phuong 4n thay thé c6 thé bao gdbm cac ving bién ddi chudi ning hodc nhe don.
Ving bién d6i don co thé dugc sir dung dé sang loc cac mién khac nhau c6 kha
nang tao ra doan gan két khang nguyén dic hiéu cua hai mién c6 kha ning, vi du,

gén két v6i PHF-tau. Viéc sang loc ¢6 thé dugc hoan thanh bing cic phuong phéap
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sang loc hién thi thuc khudn thé bang cach sir dung, vi dy, su tiép can to hop kép
phan tang duoc bdc 16 trong cong bd PCT s6 W092/01047. Trong viéc tiép can
nay, cum khuin riéng r& chra dong chudi H hodc L duoc st dung dé lay nhiém
toan bo thu vién dong ma hoa chudi con lai (L hoic H), va mién gan két khang
nguyén dic higu hai chudi thu duge duoc chon tuong tng voi cac ky thuét hién thi

thuc khudn thé nhu duoc mo ta.

Mot phuong an khéc theo sang ché 13 khang thé duoc phan 1ap ma gén két
PHF-tau bao gdm vi tri gan két khang nguyén ctia ving bién d6i chudi nang (VH)
¢6 SEQ ID NO: 35 va vi trf ghn két khang nguyén cta ving bién doi chudi nhe
(VL) ¢6 SEQ ID NO: 36. |

Mot phuong an khéc theo sang ché 1a khang thé duoc phan 1ap ma gén két
PHF-tau bao gdm vi tri gén két khang nguyén ctia ving bién d6i chudi ning (VH)
¢6 SEQ ID NO: 37 va vi tri gén két khang nguyén ctia ving bién d6i chudi nhe

(VL) c¢6 SEQ ID NO: 38.

Mot phuong an khéc theo sang ché 1a khang thé duoc phén 1ap ma gin két
PHF-tau bao gdm cic ving quyét dinh tinh b6 trg ctia chudi ndng (CDR) 1
(HCDR1), 2 (HCDR2) va 3 (HCDR3) lan luot c6 SEQ ID NO: 7, 8 va 9, va cac
CDR cua chudi nhe 1 (LCDR1), 2 (LCDR2) va 3 (LCDR3) lan lugt c¢6 SEQ ID
NO: 10, 11 va 12.

Mot phuong an khac theo sang ché 1a khéng thé dugc phan Iap ma gin két
PHF-tau bao gdm cac ving quyét dinh tinh bd tro ctia chudi ning (CDR) 1
(HCDR1), 2 (HCDR2) va 3 (HCDR3) lan lugt c6 SEQ ID NO: 13, 14 va 15, va
chudi nhe CDR 1 (LCDR1), 2 (LCDR2) va 3 (LCDR3) lan lugt ¢c6 SEQ ID NO:
16, 17 va 18.

Trong phuong 4n bit ky trong sé cac phuong an néu trén, khang thé dugc
phén 1ap ma gén két PHF-tau c6 thé dugc nhan tinh héa.

Céc khang thé theo séng ché ¢ thé duoc tao ra béng cac k¥ thudt khac nhau,
vi du bing phuong phap té bao lai (Kohler and Milstein Nature 256:495-7, 1975).
Cac mAb ghép chira ving bién ddi chudi nhe va chudi ning thu dugc tir khang thé

cho (chudt thong thuong) lién quan dén cac chudi 6n dinh chudi nhe va chudi ndng
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thu duoc tir khang thé thu thé (loai dong vat c¢6 vi thong thuong khac nhu nguoi)
¢6 thé duoc didu ché bang phuong phip duge boc 1§ trong Patent My s6 US
4816567. mADb da dugc ghép CDR c¢6 cac CDR thu dugce tir globulin mién dich cho
khong phai ¢ nguoi (chudt thong thudng) va cac phén thu duoc globulin mién dich
con lai cla phén tor thu duge tor mot hodc nhiéu globulin mién dich & ngudi co thé
duoc didu ché bang cac k¥ thuat da duoc biét boi cac ngudi c¢6 hiéu biét trung binh
trong linh vuc k§ thudt chuyén nganh nhu duoc bdc 16 trong Patent My s6 US
5225539. C4c mAb hoan chinh & ngudi thiéu trinh tw khong phai ngudi bét ky ¢o
thé duoc didu ché tir chudt chuyén gen globulin mién dich & ngudi bang céac k¥
thuat duoc tham khao trong (Lonberg, va cdc dong tdc gia Nature 368:856-9, 1994,
Fishwild, va cdc d&ng tac gia Nat Biotechnol 14:845-51, 1996, Mendez, va cdc
dong téc gia Nat Genet 15:146-56, 1997). Cac mAb & ngudi ciing ¢6 thé dugc diéu
ché va t6i wu hoa tir cac thu vién hién thi thuc khuén thé (Knappik, va cdc déng tac
gia J Mol Biol 296:57-86, 2000, Krebs, va cdc dong tdc gia J Immunol Methods
254:67-84, 2001, Shi, va cde dong tdac gia J Mol Biol 397:385-96, 2010).

Viéc nhan tinh héa khéng thé c6 thé dugc hoan thanh béng cach st dung céc
phuong phéap da duoc biét 1, nhu tai tao bé mit cac géc x4c dinh tinh dac hi¢u
(specificity determining residues resurfacing-SDRR) (cOng b patent US 5O
2010/0261620), tai tao bé mat (Padlan va cdc dong tde gid Mol. Immunol. 28:489-
98, 1991), siéu nhan tinh héa (Cong bd patent quéc t& s6 WO04/006955) va tdi uu
hoa ham luong chudi & ngudi (Patent My s6 US 7,657,380). Céc trinh tu khung &
ngudi hitu ich trong viéc ghép/nhin tinh hoa cd thé duoc chon tir cdc co s¢ dit liéu
c6 lién quan boi ngudi co hiéu biét trung binh trong linh vyc ky thuat chuyén
nganh. Céc khung duoc chon con ¢ thé duoc bién ddi dé bao toan hoc ting cuong
ai luc gén két béng cac k¥ thuat nhu cac k¥ thudt dugc boc 10 trong Queen va cdc
dong tdc gid (Queen, va cdc dong tac gia Proc Natl Acad Sci U S 4 86:10029-33,
1989) ho#c trong cong b patent US s6 2011/0092372.

Viéc diéu ché PHF-tau dé str dung lam khang nguyén dé mién dich hoa hodc
phan lap cac khang thé tir cac thu vién hién thi thuc khudn thé ¢6 thé duge tién
hanh bang cach st dung k¥ thuét thich hop bat ky. Trong phuong phap mau, PHF-

tau duoc phén 18p tir ndo cua bénh nhin méc AD bing cach st dung cc quy trinh
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da duoc biét r, nhu dugec mé ta trong tai liéu cua Greenberg va Davies (Greenberg
and Davies Proc Natl Acad Sci U S A 87:5827-31, 1990). PHF-tau c6 thé dugc
phan 1ap tir vo ndo sau khi chét ctia bénh nhan mic Alzheimer. PHF-tau phan lap
duoc nay duoc moé ta dic diém vé tinh trang do tinh khiét va su siéu phosphoryl
hoa cua no bing cac khang thé da dugc biét dé phan tmg véi PHF-tau. Trong viéc
diéu ché PHF-tau cu thé, cic dai dugc siéu phosphoryl héa ma di cu & khoang 60,
64, 68 va 72kDa trong thim tach western (Spillantini and Goedert 7rends Neurosci
21:428-33, 1998) duoc do tim bing khang thé AT8 ma gin két dic hiu véi PHF-
tau duoc siéu phosphoryl hoa ma khong phai 1a PHF-tau dugc khtr phosphoryl hoa.

Céc khang thé theo sang ché c6 thé c6 cac dic tinh gbm khong gin két tau
ddi chumg co SEQ ID NO: 6. Cac khang thé nay c6 thé duoc tao ra bang cach st
dung cac phuong phap duoc md ta trén day va thir nghiém cac khang thé vé su
thiéu gin két cua ching vdi tau d6i chimg trong thdm tach western, sau d6 1a thudc
nhuom Coomassie nhu duoc md ta trén day. Tau ddi ching c6 thé duogc biéu hién
va tinh ché tai t6 hop bang cach sir dung cdc phuong phap tiéu chuan. Cac khéng
thé mAu gin két PHF-tau ma khong gén két tau ddi ching 1a cac khang thé PT1 va
PT3. Cac khang thé theo sang ché con c6 thé duoe danh gid vé tinh dic hiéu cua
chtng, vi du, bing cach st dung héa hoc mo mién dich trén céc lat dbi ching va lat

ndo mac AD.

Céc khang thé theo sang ché co thé c6 i luc vé phia PHF-tau v6i hing s6
phan ly (Kp) nhé hon hogc bing khoang 1077, 10%, 107, 107'°, 10" hodc 107*M. Ai
luc cua phan tir nay dbi voi PHF-tau c6 thé dugc xac dinh bang thir nghiém béng
cach st dung phuong phap thich hop bit ky. Cac phuong phap nay c¢6 thé st dung
dung cu Biacore, ProteOn hodc KinExA, ELISA hodc cic thir nghiém gén két canh
tranh da duoc biét boi cac ngudi co hiéu biét trung binh trong linh vuc k¥ thuat
chuyén nganh.

Khia canh khac theo sang ché 1a khang thé hodc doan dugc phan 1ap ma
canh tranh dé& PHF-tau gin két voi khing thé don dong bao gdm vi tri gin két
khang nguyén cua vung bién dbi chudi nang (VH) c6 SEQ ID NO: 35 va vi tr gén
két khang nguyén ctia ving bién d6i chudi nhe (VL) c6 SEQ ID NO: 36, hodc vi tri
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gén két khang nguyén ctia ving bién d6i chudi nang (VH) c6 SEQ ID NO: 37 va vi
tri g&n két khang nguyén ctia ving bién doi chudi nhe (VL) c6 SEQ ID NO: 38.

Su canh tranh gifta viéc gén két v6i PHF-tau c6 thé duoc thi nghiém in vitro
bang cach st dung cac phuong phap da duoc biét r3. Vi du, viéc gin két ctia khang
thé duoc danh dau biang este ctia MSD Sulfo-Tag™ NHS v6i PHF-tau trong su ¢6
mit ctia khéng thé khong dénh ddu c6 thé dugc danh gia bang cach st dung thi

nghiém mién dich, sau d6 la phat hién phat quang dién hoa.

Mot vai phuong phap ludn da dugc biét rd ngoai viéc gén két canh tranh c6
thé duoc st dung dé xé4c dinh epitop gin két ctia céc khang thé theo sang ché. Vi
du, khi cac cAu tric cta hai thanh phan riéng r& da duoc biét, diém nodi protein-
protein in silico co thé duoc tién hanh dé nhéan dién cac vi tri tuong tac twong thich.
Viéc trao ddi hydro-doteri (H/D) c6 thé duoc tién hanh véi phitc hop khang nguyén
va khang thé dé vach ra cc ving trén khdng nguyén ma c6 thé duoc gin két bang
khang thé. Su phét sinh dot bién doan va diém khang nguyén c6 thé duoc st dung
dé dinh vi cAc axit amin quan trong trong viéc ghn két khang thé. Ciu tric dong
tinh thé cua phuc hop khang thé-khédng nguyén duge st dung dé nhan dién cac goc

céu thanh epitop va paratop.

Céc khang thé theo sang ché c6 thé 1a cac khang thé don dong cta cic 16p
khang thé IgG, IgD, IgA hoic IgM. Céc khang thé theo sang ché c6 thé 1a dic hiéu
kép hoac da hi¢u. Khang thé dic hiéu kép mau c6 thé gén két hai epitop riéng biét
trén PHF-tau hodc ¢6 thé gin két PHF-tau va dang bt beta (Af). Mot khang thé
dic hiéu kép mau khac co thé gan két PHF-tau va thu thé xuyén bao qua hang rao
mau nio ndi sinh nhu thu thé insulin, thu thé chuyén héa, thu thé cua yéu td tang

truong 1 dang insulin, va thu thé lipoprotein. Khang thé mau la dang IgG1.

Céc tinh chat tic dong mién dich cua cac khang thé theo sang ché co thé
duoc tang cudng hodc lam giam thong qua cac bién déi Fc bang cac k¥ thuat da
duoc biét bdi cac ngudi co hiéu biét trung binh trong linh vuc k¥ thudt chuyén
nganh. Vi du, céc chirc nang tdc dong Fc nhu gén két Clq, doc t6 t& bao phu thuodc
b thé (complement dependent cytotoxicity-CDC), doc t6 t& bao qua trung gian té
bao phu thudc khang thé (antibody-dependent cell-mediated cytotoxicity-ADCC),

thuc bao, su diéu tiét vé phia sau cta céac thu thé bé mit té bao (vi du, thu thé t& bao
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B; BCR), v.v. ¢6 thé dugc tao ra va/hodc doi chung bang cich bién doi cac goc
trong Fc chiu trach nhiém vé cac hoat dong nay. Cac tinh chat duoc dong hoc ciing
c6 thé duoc ting cuong bang cach 1am dot bién cac goc trong mieén Fc ma kéo dai

chu ky sdng ctia khang thé (Strohl Curr Opin Biotechnol 20:685-91, 2009).

Ngoai ra, cac khang thé theo sang ché c6 thé duoc bién ddi sau dich ma bang
cac qua trinh nhu glycosyl hoa, dong phan hoa, khir glycosyl hoa hodc bién doi
dong hoa tri xay ra khong ty nhién nhu viéc bd sung cac gbc polyetylen glycol
(PEG hoa) va lipit hoa. Cac bién dbi nay c6 thé xdy ra in vivo hodc in vitro. Vi du,
c4c khang thé theo sang ché co thé duoc két hop vao polyetylen glycol (dugc PEG
hoa) dé cai thién cac tinh chét duoc dong hoc cua ching. Viéc két hop co thé duoc
tién hanh bing céc k§ thuat da duoc biét boi cac ngudi cé hiéu biét trung binh trong
linh vuc k§ thudt chuyén nganh. Viéc két hop cac khéng thé diéu tri bénh voi PEG
da duoc thé hién dé ting cuong dugc dong hoc trong khi khong giy trd ngai cho
chirc nang nay (Knight, va cdc dong tac gia Platelets 15:409-18, 2004, Leong, va
cdc dong tac gia Cytokine 16:106-19, 2001, Yang, va cdc dong tdc gia Protein Eng
16:761-70, 2003).

Mot phuong an khac theo sang ché 1a polynucleotit phan 1ap dugc mi héa
cac khang thé theo sang ché hodc bd thé ctia ching, hodc cic doan cta ching. Cac
polynucleotit dugc phan 1ap mau 1a cac polynucleotit ma hoa polypeptit bao goém
cac CDR cutia chudi nang globulin mién dich HCDR1, HCDR2 va HCDR3 lan luot
duoc thé hién trong SEQ ID NO: 7, 8 va 9 hodc 13, 14 va 15, hodc cic polypeptit
bao gdm cac CDR cta chudi nhe globulin mién dich LCDR1, LCDR2 va LCDR3
14n luot duoc thé hién trong SEQ ID NO: 10, 11 va 12 hodc 16, 17 va 18, va céc
polynucleotit ¢ trinh ty dugc thé hién trong SEQ ID NO: 31-34, mi hoa c4c ving
bién dbi khang thé theo sang ché. Cac polynucleotit khac ma, thé hién su thodi hoa
cua ma di truyén hodc su ua thich codon trong hé biéu hién cho trudc, ma hoa céc
khang thé theo sang ché ciing nim trong pham vi cla sang ché. Cac axit nucleic
phéan 1&p dugc theo sang ché c6 thé duoc tao ra bang cach st dung céac k§ thuét tai
t& hop hodc téng hop da dwoc biét 1. DNA ma hoa céc khang thé don dong dé
dang dugc phan 1ap va tao trinh tu bang cach str dung cdc phuong phip da duoc

biét trong linh vuc k§ thuat chuyén nganh. Khi té bao lai duoc tao ra, cac té bao nay
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¢6 thé dong vai tro lam ngudn cia DNA nay. Theo mdt cach khac, bang cach sir
dung cac k¥ thuat hién thi ma trong d6 trinh ty ma va san phém dich ma duogc lién
két, nhu thu vién hién thi thuc khuén thé hodc ribosom, viéc chon chét gén két va
axit nucleic dugc don gian hoéa. Sau khi chon thuc khudn thé, cac ving ma héa
khang thé tir thuc khudn thé cé thé duoc phén lap va duoc st dung dé tao ra toan bo
cac khang thé, bao gdm cac khang thé nguoi, hodc doan gén két khang nguyén
duoc mong doi khac bét ky, va duoc biéu hién vat chu dugc mong doi bét ky, bao

gdm céc té bao dong vat c6 v, t€ bao con trung, t€ bao thuc vat, men, va vi khuan.

Mot phuong an khéac theo sang ché 1a vecto bao gdm it nhit mot
polynucleotit theo sang ché. Cac vecto ndy c6 thé 1a cac vecto plasmit, cac vecto
virut, cac vecto dua trén gen nhay hodc vecto khac bét ky thich hop cho viéc dua
cac polynucleotit theo sang ché vao co quan cho trudc hodc nén tang di truyén bang

phuong phép bat ky.

Mot phuong an khac theo sang ché 1a té bao vat chii bao gdm polynucleotit
bét ky trong sé céc polynucleotit theo séng ché. Cac té bao vat chi nay co thé la cac
té bao nhan chuin, céc t& bao vi khudn, té bao thuc vét hoic té bao cb khuén. Cac té
bao nhan chufn mau cé thé 1a cta dong vat c6 v, con trung, chim hodc cac giéng
dong vat khac. Cac té bao nhan chudn cua dong vat c6 via bao gdm céac dong té bao
dugc ¢d dinh nhu céc t& bao lai hodc cac dong té bao u tuy nhu SP2/0 (American
Type Culture Collection (ATCC), Manassas, VA, CRL-1581), NSO (European
Collection of Cell Cultures (ECACC), Salisbury, Wiltshire, UK, ECACC No.
85110503), FO (ATCC CRL-1646) va dong té bao chudt Ag653 (ATCC CRL-
1580). Dong té bao u tiy & ngudi 1a U266 (ATTC CRL-TIB-196). Dong té bao hitu
dung khac bao gbm cac dong té bao thu duoc tir cac té bao budng trimg chudt ddng
Trung Qudc (Chinese Hamster Ovary-CHO) nhu CHO-K1SV (Lonza Biologics),
CHO-K1 (ATCC CRL-61, Invitrogen) hoac DG44.

Mot phuong 4n khac theo sang ché la phuong phép tao ra khang thé ma gin
két PHF-tau bao gdm nudi cdy té bao vat chi theo sdng ché va thu hdi khang thé
dugc tao ra bang té bao vt chi. Cac phuong phap tao ra cac khang thé va tinh ché

ching da duoc biét rong rai trong linh vuc k¥ thuat chuyén nganh.

Céc phuong phap diéu tri
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Céc khang thé khang PHF-tau theo sang ché hoic cac doan cua ching, bao
g@)m Fab, (Fab’)2, doan scFv, hodc céc khang thé bao gém cac vi tri gén két khang
nguyén cta cic khang thé theo sang ché ¢6 thé duoc sir dung dé diéu tri, lam giam
hodc ngén ngura céc triéu chimg & cac bénh nhan méc bénh thoai héa thin kinh ma
lién quan dén su két tu bénh ly cta tau trong nio, nhu bénh nhin méic AD hoic
bénh do protein tau bét ky khéc. Trong khi khong mudn bi gidi han & 1y thuyét cu
thé bit ky, cac khang thé theo sang ché c6 thé tao ra tac dong c6 loi cuia chiing bang
cach lam giam su két tu bénh 1y clia tau va tao ra luong PHF-tau trong ndo. Cac
khéng thé theo sang ché ¢ thé duoc st dung dé diu tri bénh nhén 1a dong vat
thudc phan loai bét ky. Cac vi du vé cac dong vat nay bao gbém bao gém dong vat
¢d va nhu nguoi, loai gdm nhim, ch6, méo va gia suc. Vi du, cac khang thé theo
sang ché 1a hitu dung trong viéc didu ché thudc chita bénh dé didu tri AD, trong do

thudc chita bénh nay duoc diéu ché dé dung theo lidu duoc xac dinh & day.

Mot phuong an khac theo sang ché 1a phuong phép lam giam sy két tu cua
tau & bénh nhan can duoc didu tri cia nd bao gém viéc cho bénh nhan dung mot
lwong hiru higu didu tri bénh khang thé phan lap duoc theo séng ché trong thoi gian

da dé lam giam sy két tu cua tau.

Mot phuong 4n khéc theo sang ché 1a phuong phép diéu tri hodc lam giam
cac triéu ching cua bénh thodi hoa than kinh ma lién quan dén su két tu cua tau o
bénh nhan bao gém viéc cho bénh nhin dung mot luong hitu hiéu diéu tri bénh
khang thé phan 1ap dugc theo sang ché trong thoi gian du dé diéu tri hodc lam giam
cac triéu chting cta bénh thoai hoa than kinh.

Trong phuong 4n bat ky trong s6 cac phuong 4n néu trén, bénh thodi hoa
than kinh ma lién quan dén su két tu cta tau la bénh do protein tau.

Trong phuong an bat ky trong sb cac phuong én néu trén, khang thé duoc
phan 1ap bao gdm khang thé ma géin két PHF-tau bao gbm vi tri gén két khang
nguyén ciia VH ¢6 SEQ ID NO: 35 va vi tri gén két khang nguyén cua VL ¢6 SEQ
ID NO: 36.

Trong phuong 4n bét ky trong s6 cac phuong 4n néu trén, khang thé dugc

phan 1ap bao gdém khang thé ma gan két PHF-tau bao gdm vi tri gan két khang
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nguyén ctia VH c¢6 SEQ ID NO: 37 va vi tri gin két khang nguyén ctia VL ¢6 SEQ
ID NO: 38.

Nhu duge st dung ¢ day, “bénh do protein tau” bao gém bénh thoai hda
than kinh bat ky ma lién quan dén su két tu bénh 1y ctia tau trong ndo. Ngoai AD do
di truyén va ngﬁu nhién, cac bénh do protein tau mau khac 13 bénh sa sut tri tué tran
— thai duong v6i héi ching bénh Parkinson dugc li€n két voi nhidm séc thé 17
(FTDP-17), chimg liét trén nhén tién trién, thoai héa than nén vé ndo, bénh Pick,
ching ting than kinh dém dudi vo ndo tién trién, bénh sa sut tri tué chi 61 loan
than kinh, cc r6i loan soi than kinh phé bién do canxi hoa, bénh sa st tri tué thé
ua bac, phtrc hop hdi chitng bénh parkinson xo cing teo co bén — bénh sa sat tri
tué, hoi chimg Down, bénh Gerstmann-Striussler-Scheinker, bénh Hallervorden-
Spatz, viém co thé vui, bénh Creutzfeld-Jakob, bénh teo da hé, bénh Niemann-Pick
dang C, bénh mach mau n3o dang bdt do protein prion, viém nido xo hoa ban cép
tién trién, chimg loan dudng truong luc co, bénh noron vén dong khéng co
guanamian v&i cac rdi loan soi than kinh, hoi ching Parkinson sau viém ndo, va
chén thuong man tinh & ndo, nhu ching sa sit tri tué do chén thuong no (bénh

chan thuong ndo). (Morris, va cdc dong tdc gia Neuron 70:410-26, 2011).

Hién twong hanh vi lién quan dén bénh do protein tau bao gbm su suy giam
nhan thace, thay ddi nhan cach sém va mét phan xa co diéu kién, tho o, mét y chi,
cam, mét kha ning dung dong tac, dai dang, hanh vi/chuyén dong rap khudn, néi
nhiéu, mét t6 chirc, mét kha ning hoach dinh hodc td chtrc cac nhiém vu theo trinh
tu, ich ki/nhan tam, cac d4u hiéu khé g?m, thiéu su d@)ng cam, ludng ly, ndéi chuyén
khong chu dich ma thuong xuyén méc céc 161 cdu trac nhung kha ning hiéu duge
duy tri twong ddi, kha ning hiéu bi suy giam va thiéu hut kha ning tim tir ng, bat
6n trong dang di tién trién cham, su day lui, xa cach, nga thuong xuyén, su khong
linh dong hudng tim dép (mg khong c6 levodopa, chirng liét khd nang nhin trén
nhan, co gidt séng vuong, r6i tim mét nhin doc, ching liét hanh tdy, mét kha ning

dung dong tac chi, rdi loan truong luc, mat cam gidc vo ndo, va rung minh.

Cac bénh nhan phai diéu tri bao gdm cac ca nhan c6 triéu chimg ¢6 nguy co
mic AD hoidc bénh do protein tau khac cling nhu bénh nhan hién dang bi€u hién

cac triéu chimg. Cac bénh nhan phai diéu tri nay bao gém cdc ca nhdn ma c6 nguy
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co mic AD di truyén da biét, nhu tién st gia dinh méc AD hoidc c¢6 céc yéu t6 c6
nguy co di truyén trong hé gen. Cic yéu t6 nguy co mau la cc dot bién trong
protein tién than dang bot (amyloid precursor protein-APP), ddc biét 1a ¢ vi trf 717
va céc vi tri 670 va 671 (Ian luot 1a cac dot bién Hardy va Swedish). Cac yéu td
nguy co khac la cac dot bién trong cac gen presenilin, PS1 va PS2, va ApoE4, tién
st gia dinh méic ching bénh du colesterol hodc bénh xo cimg thanh dong mach.
Céac c4 nhan hién mic AD c6 thé dugc nhin dang boi sy sa sut tri tu¢ ddc trung
bang su ¢6 mit clia cac yéu t6 nguy co duge mo ta trén day. Ngoai ra, mot s thr
nghiém chin doan co6 sin dé nhan dién cac c4 nhin méic AD. Céc thir nghiém nay
bao gém do mirc tau 16ng thudc ndo tiy va AP42. Muc tau ting 1én va AB42 giam
di bidu hién sy c6 mit ctia AD. Cac c4 nhan méc AD ciing ¢6 thé dugc chin dodn

bang tiéu chudn két hop AD va cac rdi loan lién quan.
Céch dung/Dugc phim

Cac khang thé khang PHF-tau theo sang ché la thich hop lam chét diéu tri
bénh va phong ngira bénh dé diéu tri hodc ngin ngira cac bénh thoai héa than kinh
ma lién quan dén su két tu bénh ly cla tau, nhu AD hodc cdc bénh do protein tau
khac. O cac bénh nhin c6 triéu ching, viée didu tri ¢6 thé bit dau & do tudi bét ky
(vi du, & khoang 10, 15, 20, 25, 30 tudi). Tuy nhién, théng thuong, khong can thiét
phai bét ddu diéu tri cho dén khi bénh nhan dén khoang 40, 50, 60, hogc 70 tudi.
Viéc didu tri thong thudng doi hoi nhidu lidu trong mét khoang thoi gian. Viée diéu
tri c6 thé dugc giam sat bang cach thir nghiém khang thé, hodc & bao T hodc té bao
B hoat tinh dap tmg chit diéu tri bénh qua thoi gian. Néu khong dép tmg, liéu ting

cuong duogc chi dinh.

Trong céac ung dung phong ngtra bénh, cac duoc pham hoic thudc chita bénh
duoc dung cho bénh nhin d& méc, hoic néu khong thi cé nguy co méc, AD véi
lugng du dé loai bo hoidc lam giam nguy co, han ché tinh nghiém trong, hodc tri
hodn su phat bénh, bao gém cac triéu chirng sinh hoa, mé hoc va/hodc hanh vi cua
bénh, cac bién ching ctia n6 va céac hién tuong bénh ly trung gian cé trong khi bénh
tién trién. Trong cac ng dung didu tri bénh, cac duge phém hodc thudc chita bénh
duoc dung cho bénh nhan nghi mic, hodc da méc, bénh nhu vy véi lugng du dé

lam giam, ngin chin, hodc tri hodn triéu ching bat ky trong so cac tri¢u ching cua
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bénh (sinh hoa, md hoc va/hodc hanh vi). Viéc dung didu tri bénh c6 thé lam giam
hodc loai bo su suy giam nhan thirc nhe ¢ cac bénh nhan ma chua phat trién bénh ly
cua Alzheimer dic trung. Mot luong du hoan thanh viéc diéu tri bénh hodc phong
ngira bénh duge xéc dinh 1a liéu hiru hidu diéu tri bénh hodc phong ngira bénh.
Trong ché d6 phong ngira bénh va diéu tri bénh, cac duoc phérn hodc thudc chira
bénh thuong dugc dung mot vai lidu cho dén khi dat duoc du sy dap Ung mién

dich.

Khang thé khang PHF-tau hodc cac doan cta no6 theo sing ché co thé duoc
dimg két hop voi céc chét khac ma hiru hidu dé diéu tri cic bénh thodi héa than
kinh lién quan. Trong truong hop méic AD, cac khang thé theo sdng ché ¢6 thé dugc
ding két hop véi céc chit ma lam gidm hodc ngin ngira su két lang cta dang bot
beta (AB). Co thé la céc bénh Iy PHF-tau va A 1 hiép ddng. Do do, liéu phép diéu
tri két hop nhim ddng thoi dén su 1am sach cua PHF-tau va AB va cac bénh ly lién

quan dén AP c6 the hitu hiéu hon so v6i nham dén ting yeu to riéng ré.

Trong trudong hop bénh Parkinson va cac bénh thoai hoa than kinh lién quan,
su diéu bién mién dich dé 1am sach cac dang duoc két tu ctia protein a-synuclein
cling 1a liéu phap diéu tri ndi bat. Liéu phap diéu tri két hop ma nhim dén dong thoi
su lam sach cua tau va cac protein a-synuclein ¢6 thé hiru hiéu hon so voi nhim

dén tung protein riéng r€.

Trong cac phuong phap theo sang ché, “luong hiru hidu diéu tri bénh” cua
khang thé trong viéc diéu tri hodc cai thién cac triéu ching ctia bénh do protein tau
¢6 thé dugc xac dinh bang cic k¥ thuat nghién ctu tiéu chudn. Vi du, liéu khang
thé ¢6 thé duoc xac dinh bang cach cho cac md hinh dong vat cé lién quan da dugc

biét rd trong linh vuc k¥ thuét chuyén nganh dung chét nay.

Ngoai ra, cac thu nghiém in vitro co thé duoc st dung tiy ¥ dé gitp nhan
dang cac khoang lidu t6i wu. Viéc chon lidu hitu hiéu cu thé ¢c6 thé duoc xac dinh
(vi du, thong qua cac thitr nghiém 1am sang) bdi cdc ngudi co hiéu biét trung binh
trong linh vuce k¥ thuat chuyén nganh dya trén viéc xem xét mot vai yéu t6. Cac
yéu t6 nay bao gbém bénh cin duoc diéu tri hodc ngin ngira, cac triéu ching lién
quan, trong lugng co thé bénh nhan, tinh trang mién dich cua bénh nhén va cac yéu

t§ khac da duoc biét boi cac chuyén gia. Liéu chinh xac dugc st dung trong ché
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pham cling s& phu thudc vao duong dung, va tinh nghiém trong cua bénh, va nén
duoc xac dinh theo su phan doan cla bac si va ting truong hop cua bénh nhan. Cac
liéu hitu hiéu c6 thé duoc ngoai suy tir cac biéu do phan tng licu thu duoc tir in

vitro hodc cac hé thir nghiém md hinh dong vat.

Cach dung ddi véi viée sir dung cac khéng thé theo sang ché dé diéu tri bénh
c6 thé 1a dudng thich hop bit ky ma phan phdi duge chét vao vat chu. Cac dugc
pham ctia cac khiang thé nay 1a hitu dung dé dung ngoai duong rudt, vi du, trong da,
trong co, trong bung, trong tinh mach, duéi da, trong mii hodc trong so hodc ching

c6 thé duoc dung vao dich ndo tuy cuia ndo hodc cot song.

Céc khang thé theo sang ché ¢6 thé duoc diéu ché lam céc duge phdm chira
lwong hiru hiéu khang thé lam thanh phan hoat tinh trong chit mang duoc dung.
Thuat nglt "chét mang" dé cap dén chit lam loang, chat bb tro, t4 dugc, hodc ta
duoc long ma khang thé duoc dung voi. Céc ta duoc long nay c6 thé 1a cac chat
long, nhu nudce va dau bao gém diu mo, dau dong vat, dau thuc vat hodc dau tho
téng hop, nhu dau déu phong, dau dau tuong, diu khoang, dau vimg va dau tuong
tu. Vi du, nude mudi 0,4% va glyxin 0,3% cé thé duoc st dung. Cac dung dich nay
vO trung va noéi chung la khong co chét hat. Chung c6 thé duoc vo tring béng cac
k¥ thuét vo trung thong thuong da dugc biét r& (vi du, loc). Cac ché phém c6 thé
chtra cac chét bd tro duge dung nhu duge yéu cAu dbi v6i cac diéu kién sinh 1y hoc
gin dung nhu diéu chinh d pH va dém céac chét, lam 6n dinh, 1am day, lam tron va
tao mau cac chit, v.v. Nong do cc khang thé theo sang ché trong dugc pham nay
co thé thay dbi rat nhidu, the 1a, tr it hon khoang 0,5%, thudmg bang hodc it nhat
khoang 1% dén nhiéu nhit bang 15 hodc 20% theo trong luong va s& dugc chon
chu yéu dua trén liéu duoc yéu cAu, thé tich dich long, d6 nhét, v.v., theo cach dung

cu thé duoc chon.

Viée didu tri c6 thé dugc dua ra & lich trinh liéu don, hoge 1a lich trinh nhiéu
lidu trong d6 tién trinh didu trj co ban c6 thé ndm trong khoang tir 1 dén 10 liéu
riéng bi¢t, sau do la cac lidu khac duoc dua ra & cac khoang thoi gian tiép theo
dugc yéu cdu dé duy tri va hodc ting cudng su dp tmg, vi dy, trong tir 1 dén 4
thang dbi véi liéu thi hai, va néu can thiét, (cac) lidu tiép theo sau mot vai thang.

Céc vi du vé cac lich trinh diéu tri thich hop bao gom: (i) 0, 1 thang va 6 thang, (ii)
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0, 7 ngay va 1 thang, (iii) 0 va 1 thang, (iv) 0 va 6 thang, hodc céc lich trinh khac
du dé suy ra cac dap ing mong muon dugc mong mudn dé lam gidm céc triéu

chimg bénh, hodc lam gidm tinh nghiém trong ctia bénh.

Do d6, duogc phim theo sang ché dung dé tiém trong co ¢ thé duge didu ché
dé chtra 1ml nudc duge dém vo tring, va nam trong khoang tir Ing dén 100mg,
ndm trong khoang tir 50ng dén 30mg hoic ndm trong khoang tir Smg dén 25mg
khang thé theo sang ché. Tuong tu, duoc phdm theo séng ché dung dé truyén trong
tinh mach c6 thé duoc didu ché dé chua khoang 250ml dung dich Ringer vo tring,
va nam trong khoang tir Img dén 30mg hoic nam trong khoang tir Smg dén 25mg
khang thé theo sang ché. Cac phuong phap thuc té dé didu ché ché phim c6 thé
dung ngoai rudt da duoc biét 16 va duoc md ta chi tiét hon trong, vi du,
"Remington's Pharmaceutical Science", 15th ed., Mack Publishing Company,

Easton, PA.

Céc khang thé theo sang ché ¢6 thé dugc lam kho lanh dé luu gitt va hoan
nguyén trong chit mang thich hop trude khi st dung. K§ thuat nay da duoc thé
hién 1a hitu hiéu véi khang thé va cac ché pham protein khac va cac k¥ thudt lam
kho lanh va hoan nguyén da duoc biét trong linh vuc k¥ thuét chuyén nganh cé thé

dugc su dung.
Céc phuong phép va kit chan doan

Céc khang thé theo sang ché ¢6 thé dugc st dung trong cac phuong phap
chan doan AD hodc bénh do protein tau khac trong d61 tuong. Phuong phap nay
bao gém do tim, trong dbi tuong, sy co mit cua PHF-tau béng cach sur dung chét

phan tig chan doan nhu khang thé hodc doan cta né theo sang ché.

PHF-tau ¢6 thé duge do tim trong mau sinh hoc tir ddi twong (vi du, mau,
nudce tiéu, dich tiy ndo) bang cach cho mAu sinh hoc tiép xtc voi chét phan tmg
khang thé chan doan, va do tim sy gén két ctia chét phan tng khang thé chan doan
v6i PHE-tau trong mau tir dbi twong. Céc thir nghiém dé tién hanh viéc do tim bao
g6m cac phuong phap da duoc biét 16 nhu ELISA, hoa hoc md mién dich, tham
tach western, hodc tao anh in vivo. Céac khang thé chin dodn mAu la cac khang thé

PT1 va PT3 theo sang ché, va la [gG1, dang «.
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Cac khang thé chan doan hodc céac chét phan tmg tuong tu ¢6 thé dugc dung
bang cach tiém trong tinh mach vao co thé bénh nhan, hoic truc tiép vao ndo bang
duong thich hop bat k¥ ma phan phéi duoc chét dén vat chii nhu duge vi du trén
day. Liéu khang thé nén nim trong cac khoang giéng nhu dbi v6i cac phuong phap
diéu tri bénh. Thong thuong, khang thé duoc danh ddu, mic du trong mot s6
phuong phap, khang thé so cdp co ai luc d6i v6i PHF-tau khong duoc danh diu va
chit danh d4u thtr cdp duoc sir dung dé gén két v6i khang thé so cap. Viéc chon
nhan phu thugc vao phuong tién do tim. Vi dy, nhan huynh quang thich hop cho do
tim quang hoc. Viéc s dung cac nhan thudn tir thich hop cho do tim cit 16p ma
khong cé su can thi€p cua phau thuat. Cdc nhan phong xa cling co thé duoc do tim

bang cach st dung PET hodc SPECT.

Viéc chan doan duge thuc hién béng cach so sanh sb luong, kich ¢@, va/hoic
cuong do cua PHF-tau da dugc danh dAu, cac két tu tau, va/hodc céc r6i loan soi
than kinh trong mau tir d6i tuong hoic trong d6i twong, dén cac tri s6 ranh gisi
twong Gmg. Céc tri s6 ranh gi6i c6 thé 13 cac muc trung binh trong quén thé cac ca
nhan khong mic bénh. Céc trj s6 ranh gidi cling o thé 1a cac mirc trude dugc xac

dinh trong cung ddi tuong.

Céc phuong phap chan doan duge md ta trén déy cling co thé duoc sir dung
dé giam sat phan Umg cla dbi twong vai lieu phap diéu tri bang cach do tim sy c6
miit cua PHF-tau trong d6i twong trude khi, trong khi hodc sau khi diéu tri. Su giam
vé tri s6 so v&i ranh gidi bao hiéu sy phan tng tich cuc dbi voi viee diéu tri. Céc tri
s6 cling ¢o thé tang tam thoi trong cdc dich thé sinh hoc do tau bénh ly dugc lam

sach khoi ndo.

Sang ché con d& xudt kit dé tién hanh cac phuong phap chin doan va giam
sat duoc md ta trén day. Thong thuong, cac kit nay chira chét phan tmg chan doan
nhu cac khang thé theo sdng ché, va tuy ¥ nhin c¢6 thé do tim duoc. Ty khang thé
chén doan c6 thé chtra nhin ¢6 thé do tim duoc (vi dy, phan tir huynh quang, biotin,
Vv.v.) ma co thé do tim duoc mot cach truc tiép hogic ¢o thé do tim dugc thong qua
phan g thir cap (vi du, phan ing vai streptavidin). Theo mot cach khac, chat phan
Ung thtr hai chira nhan co thé do tim duoc co thé duoc str dung, khi chét phéan Gmg

thir hai c6 tinh dac hiéu gin két dbi véi khang thé so cép. Trong kit chén doan thich
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hop dé do PHF-tau trong mau sinh hoc, cac khang thé cta kit c6 thé duoc cung cip

duoc lién két trudc vao pha rdn, nhu vao cac lo cta dia vi chuan.

Noi dung cua tat ca cac phan duogc vién dan (bao gom cdc tai liéu sang che,
cac patent da dugc cap, cac don patent da duoc cong bo, va cac don patent yéu cau
cép) dugce trich dan trong ca ban md ta nay dugc két hgp ¢ day bang cach tham

chiéu.
Vi du thye hién sing ché
Vi du 1: Tinh ché cac soi xoan da ghép cip-tau (paired helical filament: PHF-tau)

Tinh ché ting phin PHF-tau bing phuong phép di dugc stra d6i cua
Greenberg va Davies (Greenberg and Davies Proc Natl Acad Sci U S A 87:5827-31,
1990). N6i tom lai, tinh ché timg phan mé sau khi chét ldy tr vo ndo thu dugc tir
bénh nhéan mic Alzheimer duoc xac dinh theo m6 hoc. Thong thuong, dé)ng nhét
hoa 5mg vo ndo tran trong 10 phin thé tich cta chit dém ngudi Buffer H (10mM
Tris, 800mM NaCl, ImM EGTA va sucroza 10%/pH 7,4) bing cach st dung may
déng nhét mo thuy tinh/Teflon Potter (IKA Works, Inc; Staufen, Duc) ¢ 1000rpm.
Ly tam vat liéu da dugc ddng nhit & 27000g trong 20 phit trong bd phan quay
Sorvall SS34. Loai bd vién va diéu chinh 16p bé mit dén nong do cudi cling ctia N-
lauroylsarcosin 1% (trong luong/thé tich) va 2-mercaptoetanol 1% (thé tich/thé
tich) va u trong 2 gidy & 37°C. Tiép do, ly tam 16p bé mit & 108000g trong 35 phut &
20°C trong bd phin quay Beckman 60Ti. Rua céAn than vién trong PBS va tao
huyén phu trong PBS. Ly tam 16p bé mit 1an thtr hai nhu dugc mod ta va hoa tan
vién cudi cung, phan wdc va lam dong 6-80°C. Dénh gia chit luong cta cac ché
phim PHF-tau trén SDS-PAGE 12% va thAm tach western bang céc khang thé
khang tau AT8 va HT7 (ThermoScientific, Rockford, IL). AT8 do tim PHF-tau
dwoc phosphoryl hoa & $202/T205, nhung khong gén két tau voi PHF khong duge
phosphoryl héa ciing nhu tau dang thd. H1T7 ghn két véi epitop khong duogc
phosphoryl hoa ¢ axit amin Tau 159-163 (co SEQ ID NO: 6), va nhan dién ca tau
va PHF-tau. Ché pham PHF-tau chit luong tt bao gbm 4 dai c6 trong lugng phén
tir 1a khoang 60, 64, 66 va 72kDa trén thdm tach western dugc do tim bing khang

thé phan tng v6i PHF-tau duoc siéu phosphoryl hoa nhu ATS. Hai ché pham PHF-
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tau riéng & voi chat luong va do tinh khiét c6 thé so sdnh dugc duoc lam tur cung

m6t mau ndo. St dung ché phdm 1 cho viéc mién dich.
Vi du 2: Tao ra cac khang thé don dong khang lai PHF-tau

Tao ra khang thé khang PHF-tau bang cach sir dung k§ thudt té bao lai ticu
chuin trong chuét bach thong thuong (Kohler and Milstein Nature 256:495-7,
1975). Gieo té bao lai thu dugc trong cac dia c6 96 lo va sang loc sau 10 ngay trong
ELISA truc tiép trén 25ng/lo dugc phu PHF-tau nhu duoc mé ta dudi day. Thu
nghiém cac té bao duong v& kha nang phan ung chéo trén 10ng/lo dugc phu béng
tau déi chimg (SEQ ID NO: 6) dugc thé hién trong t& bao . Coli BL21 va tinh ché
bing cach xur ly nhiét va két tia amoni sulphat, va tai tao dong ngay 1ap tirc va lam
dong cac dong duong trong nito long. Trong cac té bao lai trong moi trudong clia
Eagle bién doi Dulbecco dugc bd sung bing huyét thanh phoi thai bé 10%
(Hyclone, Chau Au), phu thé dong dung hop té bao lai (2%) (Roche, Brussels, Bi)
2% HT (Sigma, M§), ImM natri pyruvat, 2mM L-glutamin va penixilin (100 U/ml)
va Streptomyxin (50 mg/ml).

Tao dong cac vung bién ddi khang thé tir cac té bao lai duoc chon lén trén
IgG1/1gG2/ nén x cua chudt va biéu thi va tinh ché bing cach str dung céc phuong

phap thong thuong.
ELISA truc tiép dé chon khang thé

Phu 25ng/lo PHF-tau qua dém ¢ 4°C trong cac tAm vi chuln c6 96 lo gén két
cao day phiang NUNC Maxisorp (Life Technologies) trong 50ul/lo chit dém phu
(10mM Tris, 10mM NaCl, va 10mM NaNjs, pH 8,5). Ngay tiép theo, bao vé cac
tAm béng 75ul/lo cazein 0,1% trong PBS trong 60 phut ¢ nhiét do trong phong. Sau
d6, bd sung 50pl 16p bé mit té& bao lai va 1 trong 1 gio' & 37 °C. Sau khi rira, do tim
céc khang thé don dong dugc lién két biang 50 ul/lo IgG chudt khang clru duoc két
hop voi peroxidaza ¢ lac trong 1 gio ¢ 37 °C (Amersham-Pharmacia Biotech). Pha
loang ca hai chét phan tmg trong Cazein/PBS 0,1%. Rua cac dia va 50ul dung dich
chia 0,42mM 3.5,3°,5 -tetrametyl-benzidin, 0,003 % (thé tich/thé tich) H20z trong
100mM axit xitric va bd sung 100mM dinatri hydro phosphat (pH 4,3) lam chét

nén. Cho phép tién hanh phan tmg tdi da 15 phut trén may lic tAm ¢ nhiét do trong

-25-



30528

phong, sau d6 nglrng su phat trién mau bing H2SO4 2N, 50ul/lo va cac tAm, duoc

doc trén bd doc tam vi chuan ¢ 450nm (Thermomax, Molecular Devices).
Tinh dic hiéu cua cac khang thé don dong

Thir nghiém céac khang thé chon loc thu dugc tir viée sang loc té bao lai vé
kha ning phan Gng chéo cta ching voi tau d6i chimg duoc biéu hién tai t6 hop
(SEQ ID NO: 6). Nap mau 500ng PHF-tau va 200ng tau dbi chang lén gel
NuPAGE® Novex® Bis-Tris 4-12% va thdm téch trén mang nitroxenluloza bang
cach st dung hé iBlot (Invitrogen), theo chi din ctia nha san xuit. Bao vé cic mang
nay trong 1 gio bing Tween-20 nudc mudi duoc d&m Tris (TBS-T; 1M Tris,
150mM NaCl va Tween-20 0,05%, pH 8,5) chua sita bot khong béo (non fat dry
milk-NFDM) (5% trong luong/thé tich; Biorad) va rira ba lan trong TBS-T. Tién
hanh 0 qua dém ¢ 4°C bing cac khang thé déi chung so cip (1ug/ml) HT7, ATS,
AT100 (ThermoScientific, Rockford, IL), va BT2 duoc pha lodng trong TBS-T
chita NEDM (5% trong luong/thé tich). BS sung cac khéng thé don dong PT1, PT2,
PT3, PT4 va PT5 duoc chon tr viée sang loc té bao lai trong 16p bé& mit nudi ciy
chira FCS 10%. Do tim céc khang thé so cip bang cach st dung Ig ctia chudt khang
ctru duoc két hop voi HRPO (1:20000 trong TBS-T, Amersham Biosciences) thong
qua West Dura® duoc ting cuong quang hoa (Pierce, Thermoscientific). Cac tin
hiéu duoc thu bang hé tao anh Lumi (Roche Diagnostic). Cho PT1 va P13 phan
{mg v6i PHF-tau va khong phin ng voi tau dbi chang trong thim tach western.
Cho PT2 phan Gng véi ca hai protein. T iéu stir gan két ctia HT7 va AT8 dugc mo ta
trén day. AT100 gén két voi Ser212/Thr214 duoc phosphoryl hod va gén két voi
PHF-tau nhung khong gén két v&i tau dang tho. BT2 nhéan dién epitop khong duoc
phosphoryl héa bao gdm $199/5202, va do d6 nhan dién tau dang th6é ma khong
nhan dién PHF-tau.

Gén két epitop co thé canh tranh

Danh gia cac khang thé don dong PTI1, PT2, PT3, PT4, PT5, ATS
(ThermoScientific, Rockford, IL), AT100 (ThermoScientific, Rockford, IL) va
HT7 (MN1000) (Thermo Scientific, Rockford, IL) vé su gén két canh tranh véi
PHF-tau hodc cac peptit tau duge phosphoryl hda. Banh diu cac khang thé bang
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cach str dung este MSD® SULFO-TAG NHS (Meso Scale Discovery) theo chi dan

cua nha san xuat.

Pé canh tranh vai PT1 duge danh dAu, phu PT3, AT100 va HT7, Supl. (50
ng/mL)/lo cta cac protein PHF-tau dugc lam giau (dugc tinh ché nhu duge mo ta
trén ddy) trén tim MSD HighBind (Meso Scale Discovery, Gaithersburg, MD)
trong 2 gid & nhiét d trong phong (room temperature-RT). Dé canh tranh v6i AT8,
pht 25pL cua 0,1mg/lo RSGYSSPG(pS)PG(pT)PGSRSR-OH dugc biotinyl hoa
tdng hop va peptit duoc peg hoa (New England Peptide, LLC., Gardner, MA) (SEQ
ID NO: 39) tuong tng v6i cac gbe 194-211 cua tau doi chimg (SEQ ID NO: 6)
duoc phosphoryl hoa & cac gbc tuwong Ung vai S202/T205 trong tau dbi chimg trén
cac tAm duoc nap Streptavidin (Meso Scale Discovery, Gaithersburg, MD). Sau khi
pht, bao vé céc lo bing 150uL chit dém A bao vé MSD 5% ¢ nhiét d¢ trong phong
trong 2 gid, va rira ba 1dn bang chat dém HEPES 0,1M, pH 7.4. B4 sung 25uL hon
hop cua khang thé khang tau riéng r& dugc danh d4u (10nM hodc 50nM) va chét
pha lodng hang loat cua cac khang thé canh tranh dugc danh diu khac nhau (nam
trong khoang tr InM dén 2uM) trén tung lo. U cac tAm trong 2 gio & nhiét do trong
phong bing cach lic nhe va rira 3 lan nhu trén. B6 sung 150uL/1o chit dém T doc
MSD da duoc pha lodng va doc cac tAm trong bd thu anh SECTOR 6000 (Meso
Scale Discovery, Gaithersburg, MD).

Cac epitop khong chdng nhau ctia cac mAb khang Tau HT7, AT100 va AT8
duoc md ta trén day. Dya trén dit liéu dd dugc cong bd, cac khang thé nay khong
dugc mong doi canh tranh voéi nhau trong viéc gén két voi cac protein tau hodc
peptit.

Dua trén cac thtr nghiém canh tranh dugc tién hanh, khong c6 khang thé nao
canh tranh v6i nhau vé gin két, chi ra ring tat ca ching gén két voi cac epitop khac
nhau. Trong mdi thit nghiém, only self-inhibition was observed. Cac fig tir 1 dén s
thé hién cac két qua cua cac thir nghiém canh tranh voi 1an luot AT8 duoc danh

diu, PT1, PT3, AT100, va HT7.

Vi du 3: cac khang thé khang PHF-tau lam giam su tich 1ty PHF-tau in vivo
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DPiéu tri chudt cai P301L 5 thang tudi (Taconic, cat#002508) mdi tudn mot
lan véi IgG1 clia chudt, nude mudi, PT3 (500pg/con) hodc AT8 (duoc biéu hién tir
& bao lai ECACC, s6 két ling 9110086) trong 5 thang. Gay mé chudt, truyén dich
bing PBS ngudi va giai phiu nio trén da. PSi voi mdi con, ddng nhat mot ban cau
ndo trong 10 phan thé tich chat dém H, sau do, ly tim & 21.000g trong 20 phut ¢
4°C. Lop bé mit thu dugc con duoc ly tdm ¢ 100.000g trong 60 phut. Sau khi ly
tAm, thu hdi vién (doan P1) va téi tao huyén phu bing chit dém phan giai dé phan
tich Tay va ELISA, nhu dugc md ta boi Chai va cde dong tdac gia J Biol Chem
286:34457-67. 2011. D&i voi cac mAu vo ndo, doan P1 con duoc diéu tri bing
(trong lugng/thé tich) N-lauroylsarcosin 1% va siéu ly tdm dé lam giau thém PHF-
tau trong vién. Phat hién ra rang chudt duc P301L ¢ bidu hién chuyén gen thap va

khong cé trong cac phan tich.

Tau duoc phosphoryl héa dugc do trong cac thé ddng nhit than ndo (doan
P1) bing 16p kep ELISA biing cach st dung cac khang thé AT8 va AT100 lam cac
khang thé thu, sau d6 1a do tim bang HT7 dugc biotinyl hoa va avidin-HRP (Fig.6A
va 6B), va bing AT100 trong thdm tach western (Fig.6C) vé co ban 1a nhu duoc
mo ta trong Chai va cdc déng tdc gia J Biol Chem 286:34457-67, 2011. Noi tom
lai. vién P1 dugc ti tao huyén phit bing chit dém phan giai (Cell Signaling). U cac
mau vién P1 trong cac lo dugc pht trude AT8 hodc AT100 (Thermo Scientific) va
khang thé HT-7 dugc danh d4u biotin. Sau do, rira cac mau 5 lan béng chét dém,
sau do 1a 0 bang avidin-HRP trong mot gio. Sau dé, U cac mAu bing chét nén TMB
mdt bude (Thermo Scientific) trong 30 phut, sau do la béng H,SO4 2N. Cubi cung,
doc phan tng ¢ 450nm va xdc dinh sd luong tau co thé phan tng v6i AT8 hoic
AT100 trong nio bang cach str dung dudng cong tiéu chuén thu duoc tir cac thé
ddng nhét nio nguoi méc AD, va v& d6 thi 1 luong tuong dbi thé ddng nhit ndo
méc AD (ng/ml) cung cAp tin hiéu ELISA gibng nhu cac mau trung binh tir dong
vat khong chuyén gen (B6).

Su giam dang ké vé mit théng ké hodc dAu hiéu vé& xu huéng trong tau dugc
phosphoryl hoa dugc quan sat ¢ cdc dong vat chuyén gen P301L bang PT3 khi so
v6i cac dong vat duge dung dé d6i ching 16p khang thé trong céac thr nghiém

ELISA bing cach st dung AT100 (p=0,057) hodc AT$ (p=0,0475) dé do tim su
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phosphoryl héa (tin hiéu ELISA: nhém nude mudi (1135+228,8); nhom IgG1l
(1344:4245,6); nhom PT3 (660.5+134,5); nhom AT8 (12714:274)).

Dé xac nhan dit lidu thu dugc béng ELISA, phan tich cac thé déng nhat than
ndo (doan P1) tir cac dong vat dugc didu tri bing IgG1 hodc PT3 trén thim tach
western bang cach do tim PHF-tau bang cach str dung khang thé AT100. Tham tach
cac bod loc bang cach st dung khéng thé khang actin lam ddi chtmg nap mau
(Fig.6B). Tham tach western thé hién lugng PHF-tau suy giam dugc do tim bing
khang thé AT100 khi so véi cac dong vt duge diéu tri bang IgG1.

D4i voi phan tich vo ndo, phén tich ca hai doan v6 ndo co thé hoa tan duoc
sarcosyl (1a tau co thé hoa tan duoc) va khong thé hoa tan duge (1a PHF-tau ) béng
16p kep ELISA bang cach st dung khang thé pan-tau (PT4) hodc khang thé
phospho-tau (AT8) dé thu, sau d6 1a khang thé pan-tau biotin (hTaul0), sau do6 nira
la HRP-avidin. Cac dong vét duoc diéu tri béng PT3 c6 cac muc téng tau tuong tu
so v6i cacs dong vat duogce didu tri bang dbi chimg 16p khéng thé IgG1. Cac muc
PHEF-tau thép hon vé hudng 1a rd rang trong cac dong vat dugc diéu tri béng.PT 3
khi so voi dbi ching 16p khang thé trong cac doan khong hoa tan duoc N-
lauroylsarcosin (ELISA, thu bang PT4: nhom IgG: 8510264261198 va nhém PT3:
585639::120498; ELISA, thu bing AT8: nhom IgG: 1125886286240 (N=10) va
nhom pT3: 746582+124970 (N=7)).

Vi du 4: Dic tinh cua cac khang thé khang PHF-tau
Xac dinh ai luc

Su twong tac cua cac khang thé don dong PT1 va PT3 vdi tau c6 thé hoa tan
duoc tai to hop & nguoi hodc PHF-tau duoc nghién ctru bang ProteOn. Nghién ciu
tit ca cac twong tic & 25°C bang cach sir dung PBS c6 do pH 7.4, bd sung bing
3mM EDTA, va Tween-20 0,005% dé chay hodc lam hé dém. St dung hai hinh
thirc mau khac nhau, mot dé tuong tac voi tau dbi ching dugc biéu hién tai td hop
va mot dé tuong tac voi PHF-tau. Trong céac thir nghiém HT7 nay (Pierce, cat
#MN1000), str dung khang thé chudt khang tau lam d6i chimg duong.

Dé nghién ctru sy tuong tac voi tau d6i ching duge bidu hién tai t hop, diéu

ché bé mit cam bién sinh hoc bang cach ghép khang thé dic hiéu doan Fcy khang
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IgG cta nguodi hodc cua chudt (Ab) vao bé mit ctia vi mach cam bién GLC
(ProteOn) bang cach sir dung timg chi dAn cia nha san xuét vé héa hoc ghép amin
(~5000 don vi phan g (response unit-RU)). Chét dém ghép la 10mM natri axetat,
do pH = 4,5. Pha loang cac khang thé khang PHF-tau trong chit dém chay va tiém
dé thu duoc vat thu nam trong khoang tir 60 dén 130RU. Sau viéc thu mAb khang
PFH-Tau bang cach tiém tau d6i ching duoc biéu hién tai td hop (Tau-441, Sigma
catalogff T0576-50ug) trong dung dich (0,1 dén 75nM trong dung dich lodng trén 5
lan). Giam sat sy két hop trong 2 phut (80uL duoc tiém voi tbc do 40 pL/phut).
Giam sat sy phan ly trong 10 phit. Sy tai tao cua bé mit cam bién thu dugc bang
H;PO4 0,85%, hodc H3PO4 0,85%, sau do6 la 5S0mM NaOH. Dt liéu duge lam thich
hop béng cach st dung md hinh gén két 1:1.

Bang 2.
Khan - ]
mADb & k, M 'sh K (s Y Ky (pPM)
nguyén
Tau ddi
PT1 *k
chung
PT1 PHF-Tau 2,01E+05 6,47E-05 322
Tau ddi
chung
(1,23+0,06)E+0 | (2,18+0,28)E-
PT3 PHF-Tau § 05 18 2

* P&i voi PHF-tau, day 1a ai luc bén trong rd rang khi KD thu duoc lam ti I¢
Kffl/kon-1 thu duoc tir dot duoc thuc hién bing cach st dung md hinh gén két hai

hoa tri.
% Khong co gin két déng ké
©#*Khong o gin két trong 4 trong 5 thir nghiém

Pé nghién ctru sy tuong tac voi PHF-tau, dicu che bé mat cam bién sinh hoa

bang PHF-tau thu-ghép bang cach st dyng HT7 lam chit phan tng thu. ProteOn
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doi hoi vide didu ché bd sung PHF-tau nhu duoc md ta trén day dé gioi han luong
vat liéu khong thé hoa tan duoc di vao céc chit long. PHF-tau nhu dugc mo ta trén
day con duge didu ché bing cach ly tam 2 1an & 5000g, 5°C, 10 phit khi 16p bé mit
tir viéc ly tAm thtt hai sau d6 dugc pha lodng 1/20 hodc 1/40 trong chét dém chay.
Dé didu ché vi mach, ¢b dinh ddng héa tri HT7 vao bé mat vi mach cam bién GLC
(ProteOn) bang cach sir dung tirng chi dAn cia nha san xuit vé hoa hoc ghép amin
(~3000 don vi phan ung (response unit-RU). Chét dém ghép 1a 10mM natri axetat,
d6 pH = 4,5. Sau khi tiém PHF-tau ¢6 dinh HT7 va thu (~300 RU) bang HT7. Sau
khi thu, ¢b dinh ddng héa tri PHF-tau vao vi mach cam bién bing cach kich hoat vi
mach bang cach st dung timg chi din ctia nha san xuit vé héa hoc ghép amin. Cac
vi trf co thé phan tng con lai cubi cing duoc bao vé bing cach tiém etanolamin.
Sau khi didu ché va 1am 6n dinh bé mat bién ddi PHF-tau va bé mat tham chiéu
(khéng chira khang nguyén), hoa tan cac khang thé khang PHF-tau trong chit dém
chay va tiém trong dung dich (0,1-75nM trong dung dich lo@ng tron 5 1an). Giam
sat su két hop trong 3 phat (120pL dugce tiém vai tbc do 40uL/phut). Giam sat su
phan ly trong 10 hogc 15 phit. Su ti tao cta bé mat cam bién thu dugc bang
10mM Gly c6 do pH = 2. Dir liéu duogc lam thich hop bang cach st dung mo hinh
gén két hoa tri hai khi 4i luc bén trong rd rang dugc bao cdo lam ti I¢ cua koff-

1/kon-1.

Dua trén cac thir nghiém ProteOn PT1 gan két PHF-tau v6i 322pM i luc va
khong thé hién co gén két véi tau dbi chimg trong céc diéu kién thir nghiém (Bang
2). PT3 gin két PHF-tau vé&i 18 +2pM 4i luc va khong thé hién ¢6 gin két voi tau
d6i chimg trong 4 trong s6 5 thtr nghiém trong cac diéu kién thtr nghiém. Mot trong
s6 5 phép do ProteOn thé hién gén két yéu ma c6 thé duge st dung dé loai bo 4i luc
> 75 nM dua trén ndng do tau ddi ching duoc sir dung cao nhét.

Sang ché di dugc md ta hoan toan, sang ché nay sé& 1a ro rang d6i voi mot
chuyén gia co kién thtc trung binh trong linh vuc k§ thudt chuyén nganh ma cac
thay dbi va bién ddi co thé duoc thuc hién thém vao d6 ma khong vuot ra khoi tinh

than hodc pham vi cta yéu cau bao ho di kem.
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YEU CAU BAO HO

1. Khang thé phan lap duoc gin két PHF-tau bao gbm vi tri gan két khang nguyén
ctia ving bién déi chudi nang (VH) c6 SEQ ID NO: 37, va vi trf gén két khang
nguyén cua vung bién dbi chudi nhe (VL) ¢6 SEQ ID NO: 38.

2. Khang thé phan 1ap duoc gin két PHF-tau, trong d6 vi tri gin két khang nguyén
ctia VH bao gdm céc ving quyét dinh tinh bd trg (CDR) chudi nang 1 (HCDR1),
CDR chudi nang 2 (HCDR2) va CDR chudi ning 3 (HCDR3) lan luot c6 SEQ ID
NO: 13, 14 va 15, va vi tri gin két khang nguyén ctia VL bao gdm cac CDR chudi
nhe 1 (LCDR1), CDR chudi nhe 2 (LCDR2) va CDR chudi nhe 3 (LCDR3) lan
luot c6 SEQ ID NO: 16, 17 va 18.

3. Khang thé phan lap dugc theo diém1 hogc 2, trong d6 khang thé nay dugc nhéan
tinh hoa.

4. Polynucleotit phan 1ap dwoc ma hoa VH khéng thé bao gdbm HCDR1, HCDR2 va
HCDRS3 lan luot ¢6 SEQ ID NO: 13, 14 va 15.

5. Polynucleotit phan 1ap dwoc ma héa VL khéng thé bao gobm LCDR1, LCDR2 va
LCDR3 lan luot ¢6 SEQ ID NO: 16, 17 va 18.

6. Vecto bao gdm polynucleotit theo diém 4 hoic 5.

7. Té bao vat chii bao gdm vecto theo diém 6.

8. Khang thé phan lap duoc gin két PHF-tau bao gbm ving quyét dinh tinh bb tro
chudi nang (HCDR) 1, ving quyét dinh tinh bd trg chudi ning (HCDR) 2 va ving
quyét dinh tinh bd tro chudi ning (HCDR) 3 ctia viing bién doi chudi nang (VH) c6
SEQ ID NO: 37, va ving quyét dinh tinh b trg chudi nhe (LCDR) 1, ving quyét
dinh tinh bd trg chudi nhe (LCDR) 2 va vung quyét dinh tinh bd trg chudi nhe
(LCDR) 3 cua ving bién d6i chudi nhe (VL) c6 SEQ ID NO: 38.

9. Khang thé phén lap duoc theo diém 8, trong d6 HCDR1, HCDR2 va HCDR3
bao gdm céc trinh ty axit amin 1dn lugt c6 SEQ ID NO: 25, 26 va 27, va LCDRI,
LCDR2 va LCDR3 bao gdm c4c trinh tu axit amin 1an lugt c6 SEQ ID NO: 28, 29
va 30.

10. Khang thé phan 1ap dugc theo diém 8, trong d6 khang thé duoc nhan tinh héa.
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11. Khang thé phan 14p dugc theo diém 9, trong d6 khang thé duoc nhan tinh hoa.

12. Polynucleotit phan 14p dwgc ma hoa chudi ning khang thé bao gdbm VH bao
gém SEQ ID NO: 13, 14 va 15.

13. Polynucleotit phan 1ap dugc ma héa chudi nhe khang thé bao gdm VL bao gdm
SEQ ID NO: 16, 17 va 18.

14. Vecto bao gdbm polynucleotit ma hoa khang thé theo diém 8.

15. Vecto bao gbém polynucleotit ma hoa khang thé, trong d6 HCDR1, HCDR2 va
HCDR3 bao gdm céc trinh tu axit amin 1an Iuot ¢6 SEQ ID NO: 13, 14 va 15, va
LCDRI1, LCDR2 va LCDR3 bao gém cac trinh tu axit amin 1an luot c6 SEQ ID
NO: 16, 17 va 18.

16. Vecto bao gdm polynucleotit ma hoa khang thé theo diém 9.

17. Té bao vét chi bao gdm polynucleotit theo diém 12 hoic 13.

18. Té bao vét chi bao gdm vecto theo diém 14.

19. Té bao vat chii bao gdm vecto theo diém 15.

20. Té bao vat chil bao gdm vecto theo diém 16.

21. Duoc phdm bao gdm khang thé theo diém 8 va chit mang dugc dung.

22. Dugc phdm bao gébm khang thé theo diém 9 va chit mang dugc dung.
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FIG. 1

Su canh tranh cda AT8 dudc danh d&u bdi cic mAb khic nhau
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FIG. 2A

Su canh tranh ctia PT1 dudc ddnh diu bdi cic mAb khéc nhau
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FIG. 2B

Su canh tranh ctia PT1 dudc ddnh dau bdi cdcmAb khic nhau
40000 -

15000 1 —e—ATB
== PT4

—6=PT5
] T T T
5 50 500 5000

Néng d6 canh tranh (nM)

-36-



két

gin

Tin hiéu

30528

FIG. 3A

Su canh tranh ctia PT3 dudc ddnh ddu bdi cdc mAb khdc nhau

30000 -
25060
20000
. 15000

10000

5000

10000

Nong d6 canh tranh (nM)

-37-



30528

FIG. 3B

Su canh tranh ctia PT3 dugc ddnh dau bdi cdc mADb khdc nhau
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FIG. 4

St canh tranh ctia AT100 duge danh dau bdi cdc mAb kh4c nhau
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FIG. 5

Su canh tranh cia HT7 dudc ddnh dau bdi cdc mAb khic nhau
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1 5 10 15
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35 40 45
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65 70 75 80

Asp Lys Lys Ala Lys Gly Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro
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Arg Gly Ala Ala Pro Pro Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg
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Pro

Asp
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275

Glu

Ser

Lys
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Pro

Glu
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180
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Gly

Arg

260

Gly
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Pro

Thr
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Gly
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165

Ala
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Val
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245
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Pro
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150
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Thr

230
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Gln

Gly
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Arg
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Gln
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sSer
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Val
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280

Gly
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Arg Thr
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Leu Gln
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Lys Ile
Val Gln
Cys Gly
Glu Val
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Ile Gly
265
Lys Ile
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Asp Thr
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Ile
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235
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315

Pro

Ser
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Arg
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Val
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Gly

300
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Leu
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Pro
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Lys
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35
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115
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Thr

sSer
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Leu
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-46-

Met

Gly

Leu

Pro

Glu

75

Gly

Gly

Ala

Ala

Glu
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Gly
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Thr

Ser
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Gln
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Ser
340
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Val
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Val
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Lys
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Arg
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Lys
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Val
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30528

Pro Pro
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170
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265

Ser Glu
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Pro Arg
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Pro
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Leu
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Ile
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Ser Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gln Leu Ala Thr Leu
355 360 365

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

370 375 380
<210> 3
<211> 410
<212> PRT

<213> Nguoi théng tué
<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 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 Asp Val Thr Ala Pro Leu Val
65 70 75 80

Asp Glu Gly Ala Pro Gly Lys Gln Ala Ala Ala Gln Pro His Thr Glu
85 90 95

Ile Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly Ile Gly Asp Thr Pro
100 105 110

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gln Ala Arg Met Val
115 120 125

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly
130 135 140

Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Gly Ala Ala Pro Pro
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Lys

Asn
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Thr

Val
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Phe
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Phe
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Thr
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Val

Arg
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Ala

Pro

Thr
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Arg

Ser

Leu
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Ser
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Pro

Asp
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Glu
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Pro

Glu

sSer
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Pro
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Gly

Arg

Gly
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Pro

Thr
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Ser
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Ala
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Gly
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Gly
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Ser
385

Val

355

Gly Asp Thr Ser Pro

370

Ile Asp Met Val Asp

390

Ser Ala Ser Leu Ala
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Met

1

Thr

Gln

Gly

Thr
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Asp

Arg

Ile

4
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PRT
Nguoi théng tué
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Ala Glu

Tyr
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Ile

50

Gln

Lys

Gly

Pro

Gly

Gln
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Gly

Ala

Lys

Ala

Ala
115

Pro

Leu

20

Glu

Asp

Arg

Ala

Ala
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Lys

405

Arg

[

Gly

Gly

Thr

Met

Lys

85

Pro

Thr

Gln

Asp
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Pro

Val
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Gly

Pro

Pro

Arg
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Ser

Glu

Arg

Thr

Ser

55

Ser

Ala

Gly

Pro
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360

365

His Leu Ser Asn Val Ser Ser Thr Gly

380

Pro Gln Leu Ala Thr Leu Ala Asp Glu

Gln Gly Leu
410

Phe Glu Val
10

Lys Asp Gln
25

Asp Ala Gly
40

Leu Glu Asp

Lys Ser Lys

Asp Gly Lys
90

Gln Lys Gly
105

Ala Pro Lys
120
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Leu

Glu

Asp
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Thr

Gln

Thr

Glu
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Lys

Ala
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Gly

Lys

Ala

Pro
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Tyr

Ala

45
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Pro
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His

Thr
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Glu
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Thr
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His

Ala
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Glu

Pro

145

Pro

Ser

Pro

Lys

Asp

225

His

Leu

Lys

Lys

Val

305

Arg

Pro

130

Gly

Thr

Pro

Asp

His

210

Leu

Val

Pro

Asp

290

Pro

Glu

Pro

Thr

Arg

Ser

Leu

195

Gln

Ser

Pro

Lys

Gly

275

Arg

Gly
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Lys

Pro

Glu

Ser

180

Lys

Pro
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Gly

Val
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Gly

Val

Gly

Ala

Ser

Gly

Pro

165

Ala
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Gly

Val

Gly

245

Thr

Gly

Gln

Gly

Lys
325

Gly

Ser

150

Lys

Lys

Val

Gly

Gln

230

Gly

Ser

Gln

Ser

Asn

310

Ala

Asp

135

Arg

Lys

Ser

Lys

Gly

215

Ser

Ser

Lys

Val

Lys
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Arg

Ser

Val
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Val

Cys

Glu
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30528

Ser Gly
Arg Thr
Ala Val

170
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185
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Cys Gly
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Gly Ser
265
Val Lys
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330
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Tyr

Pro

155

Val

Thr

Gly

Ile

Ser

235

Val

Leu

Ser

Leu

Thr

315

Gly

Ser

140
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Arg

Ala

Ser

Ile

220

Lys

Tyr

Glu

Asp

300

His

Ala

Ser

Leu

Thr

Pro

Thr

205

Asn

Asp

Lys

Asn

Lys

285

Asn

Lys

Glu

Pro

Pro

Pro

Val

190

Glu

Lys

Asn

Pro

Ile

270

Leu

Ile

Leu

Ile

Gly

Thr

Pro

175

Pro

Asn

Lys

Ile

Val

255

His

Asp

Thr

Thr

Val
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Pro
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Lys

Met

Leu

Leu

Lys
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Asp

His
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Lys

Val

Thr

Ser

Ser

Leu
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<212>
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<400>

Met

1

Thr

Gln
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AsSp

65
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Ala

Tyr
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Ala
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Ala
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Val

Ngudi théng tué

5

Glu

Gly

Pro

Lys
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Glu
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Pro

Leu
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Glu

Thr

Ser

Ala

Gly

100

Asp

Arg

Gly

Gly

Glu

Thr

Pro

85

Thr

Glu

Gln

Asp

Asp

Asp

Pro
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Gly

Thr

Ala

Gly
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Ser
375

Glu

Arg

Thr

Gly
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Lys

Ala
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Asp
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360

Ala
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40

Ser

Ala
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Glu

Gly
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Thr Ser
345

Met Val

Ser Leu

Glu Val
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Asp Gln
25

Ala Gly

Glu Glu

Glu Asp

Ala Ala

90

Glu Ala
105

His Val
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Asp

Ala

Met

Gly

Leu

Pro

Val

75

Ala

Gly

Thr

Arg
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Lys
380

Glu

Gly

Lys

Gly

60

Thr

Gln

Ile

Gln

His

Pro

365

Gln

Asp

Tyr

Glu

45

Ser

Ala

Pro

Gly
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125

Leu
350

Gln

Gly

His

Thr

30

sSer

Glu

Pro

His

Asp
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Arg

Ser Asn

Leu Ala
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Met

Pro

Thr

Leu

Thr
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Gly
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Leu
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Val

80

Glu

Pro
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Ala
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Gly

Pro
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Arg

Lys
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Ser

Gly
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Ser

305

Lys

Lys

130

Asp

Gln

Ala

Arg

Ser

210

Val

Arg

Ser

Lys

Lys

290

Val

Cys

sSer

Gly

Lys

Pro
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195

Arg

Ala

Leu

Lys

Val

275

Cys

Gln

Gly

Lys

Lys

Gly

Lys

180

Gly

Thr

Val

Gln

Ile

260

Gln

Gly

Ile

Ser

Asp

Thr

Gln

165

Thr

Tyr

Pro

Val

Thr

245

Gly

Ile

Ser

Val

Leu
325

Gly

Lys

150

Ala

Pro

Ser

Ser

Arg

230

Ala

Ser

Ile

Lys

Tyr

310

Gly

Thr

135

Ile

Asn

Pro

Ser

Leu

215

Thr

Pro

Thr

Asn
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295

Lys

Asn

Gly

Ala

Ala

Ser

Pro

200

Pro

Pro

Val

Glu

Lys

280

Asn

Pro

Ile
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Thr

Thr

Ser

185

Gly

Thr

Pro

Pro

Asn

265

Lys

Ile

Val

His

-53-

Asp

Pro

Arg

170

Gly

Ser

Pro

Lys

Met

250

Leu

Leu

Lys

Asp

His
330

Asp

Arg

155

Ile

Glu

Pro

Pro

Ser

235

Pro

Lys

Asp

His

Leu

315

Lys

Lys

140

Gly

Pro

Pro

Gly

Thr

220

Pro

Asp

His

Leu

Val

300

Ser

Pro

Lys

Ala

Ala

Pro

Thr

205

Arg

Ser

Leu

Gln

Ser

285

Pro

Lys

Gly

Ala

Ala

Lys

Lys

190

Pro

Glu

Ser

Lys

Pro

270

Asn

Gly

Val

Gly

Lys

Pro

Thr

175

ser

Gly

Pro

Ala

Asn

255

Gly

Val

Gly

Thr

Gly
335

Gly

Pro

160
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Gly

Ser

Lys

Lys

240

Val
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Lys
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Ile
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Ile
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Thr

Asp
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Ala
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P

Val
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355

Ile
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Thr

Met

Ser
435
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RT

Lys
340
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Glu
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Ser

Val
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Leu
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Thr

Gly

Pro

405
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Ala

Glu
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390
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Lys
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Met Ala Glu Pro

1

Thr

Gln

Gln

Tyr
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Thr
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Gly

Gln
35

Pro

Leu
20

Glu

Thr

Arg
5

Gly

Gln
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Gly Asp

Glu Asp

Lys

Asn

Lys

375

Glu
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Gln
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Gly
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Leu
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Leu
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Leu
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440
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40

Ser
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Asp
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Thr

Thr

Val
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Leu

425

Leu

Glu
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Val
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Lys

Val
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Leu
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Pro
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380
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Ser
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Gly
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45

Ser

Val

350

Gly
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Asp
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Ala

145

Gly
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Arg

Lys

225

Ser
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Ala

Glu
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Lys

130

Asp

Gln

Ala

Arg

sSer

210
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Arg
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Lys
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Glu

Glu

115

Ser

Gly
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Ser

195

Arg

Ala

Leu

Lys
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Gly

100
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Lys
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Gly
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180"

Gly

Thr
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Gln

Ile
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Thr

Pro
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Thr

Glu
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Thr

Tyr
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Pro
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Gln

Glu
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Asp

Pro

Arg
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Met
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Val
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Thr
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Arg
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Pro
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235

Pro
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Pro
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Glu

Asp

His

Ala

390

Arg

Ser

Lys

Chuét nhit nha

9

Ser Ser Trp Met Gly

Asn

Asp

295

Lys

Asn

Lys

Asn

Lys

375

Glu

His

Pro

Gln

Lys

280

Asn

Pro

Ile

Leu

Ile

360

Leu

Ile

Leu

Gln

Gly
440

30528

Lys

Ile

Val

His

Asp

345

Thr

Thr

Val

Ser

Leu

425

Leu

Leu

Lys

Asp

His

330

Phe

His

Phe

Tyr

Asn

410

Ala

-56-

Asp

His

Leu

315

Lys

Lys

Val

Arg

Lys

395

Val

Thr

Leu Ser
285

Val Pro
300

Ser Lys

Pro Gly

Asp Arg

Pro Gly

365

Glu Asn

380

Ser Pro

Ser Ser

Leu Ala

Asn

Gly

Val

Gly

Val

350

Gly

Ala

Val

Thr

Asp
430

Val

Gly

Thr

Gly

335

Gln

Gly

Lys

Val

Gly

415

Glu

Gln

Gly

Ser

320

Gln

Ser

Asn

Ala

Ser

400

Ser

Val



30528

1 5
<210> 8

<211> 17

<212> PRT

<213> Chudét nhit nha
<400> 8

Asp Ile Leu Pro Gly Ser Gly Gly Thr Asn Tyr Asn Glu Arg Phe Lys

1 5 10 15
Gly

<210> 9

<211> 10

<212> PRT

<213> Chudét nhit nha
<400> 9

Ser Tyr Tyr Asp Tyr Asp Arg Phe Ala Asn

1 5 10
<210> 10

<211> 16

<212> PRT

<213> Chudét nhit nha
<400> 10

Arg Ser Ser Glu Ser Leu Leu His Ser Asn Gly Asn Thr Tyr Leu Tyr

1 5 10 15
<210> 11

<211> 7

<212> PRT

<213> Chuét nhdt nha
<400> 11

Arg Met Ser Asn Leu Ala Ser
1 5

<210> 12
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<211> 9

<212> PRT

<213> Chudét nhit nha
<400> 12

Met Gln Tyr Leu Glu Tyr Pro Leu Thr

1 5
<210> 13

<211> 5

<212> PRT

<213> Chuét nh&t nha
<400> 13

Ser Tyr Ala Met Ser

1 5
<210> 14

<211> 16

<212> PRT

<213> Chuét nhdt nha

<400> 14

Ser Ile Ser Lys Gly Gly Asn Thr Tyr Tyr Pro Asn Ser Val Lys
1 5 10 15
<210> 15

<211> 10

<212> PRT

<213> Nguoi thdéng tué
<400> 15

Gly Trp Gly Asp Tyr Gly Trp Phe Ala Tyr

1 5 10
<210> 16

<211> 11

<212> PRT

<213> Chudt nhit nha
<400> 16

Lys Ala Ser Gln Asp Ile Asn Arg Tyr Leu Asn
1 5 10

-58-
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<210> 17
<211> 7
<212> PRT

<213> Chudét nhit nha
<400> 17

Arg Ala Asn Arg Leu Leu Asp

1 5
<210> 18

<211> 9

<212> PRT

<213> Chudt nhit nha
<400> 18

Leu Gln Tyr Asp Glu Phe Pro Leu Thr
1 5

<210> 19
<211> 7
<212> PRT

<213> Chudt nhit nha
<400> 19

Gly Tyr Thr Phe Ser Ser Ser

1 5
<210> 20

<211> ©

<212> PRT

<213> Chudét nhdt nha
<400> 20

Leu Pro Gly Ser Gly Gly

1 5
<210> 21

<211> 9

<212> PRT

<213> Chudt nhd&t nha

<400> 21
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Ser Tyr Tyr Asp Tyr Asp Arg Phe Ala

1 5
<210> 22

<211> 12

<212> PRT

<213> Chuét nhit nha
<400> 22

Ser Glu Ser Leu Leu His Ser Asn Gly Asn Thr Tyr

1 5 10
<210> 23

<211> 3

<212> PRT

<213> Chudt nhit nha
<400> 23

Arg Met Ser

1

<210> 24
<211> 6
<212> PRT

<213> Chudét nhit nha
<400> 24

Tyr Leu Glu Tyr Pro Leu

1 5
<210> 25

<211> 7

<212> PRT

<213> Chudt nh&t nha
<400> 25

Gly Phe Thr Phe Ser Ser Tyr

1 5
<210> 26

<211> 5

<212> PRT
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<213> Chudt nhi3t nha
<400> 26

Ser Lys Gly Gly Asn

1 5
<210> 27

<211> 9

<212> PRT

<213> Chuét nhdt nha
<400> 27
Gly Trp Gly Asp Tyr Gly Trp Phe Ala

1 5

<210> 28
<211> 7

<212> PRT

<213> Chudt nhit nha

<400> 28

Ser Gln Asp Ile Asn Arg Tyr

1 5
<210> 29

<211> 3

<212> PRT

<213> Chudt nhit nha
<400> 29

Arg Ala Asn

1

<210> 30
<211> 6
<212> PRT

<213> Chuét nhdt nha
<400> 30

Tyr Asp Glu Phe Pro Leu
1 5

-61-



<210> 31
<211> 357
<212> ADN
<213>
<400> 31
caggttcagce
60

tcctgcaagg
120

cctggacatg
180
aatgagaggt
240
atgcaactca
300
tatgattacg
357

<210> 32
<211> 336
<212> ADN
<213>
<400> 32
gatattgtga
60

atctcctgceca
120

ttcctgcaga
180
tcaggagtcc
240
agtagagtgg
300
ctcacgttcg
336

<210> 33
<211> 354

Chudt nhit nha

tgcagcagtc

ctactggcta

gccttgagtg

tcaagggcaa

gcagcctgac

accgctttgce

Chuét nhi&t nha

tgactcaggce

ggtctagtga

ggccaggcca

cagacaggtt

aggctgagga

gtgctgggac

30528

tggaactgag

cacattcagt

gattggagac

ggcctcattc

atctgaggac

taactggggc

tgcaccctct

gagtctcctg

gtctcctcag

cagtggcagt

tgtgggtgtt

caagctggag

ctgatgaagc

agctcctgga

attttacctg

actgcagaaa

tctgccgtet

caagggactc

gtacctgtca

catagtaatg

ctcctgatat

gggtcaggaa

tattactgta

ctgaaa

-62-

ctggggcctc

tggggtgggt

gaagtggtgg

catcctccaa

attactgtgt

tggtcactgt

ctcctggaga

gcaacactta

atcggatgtc

ctgctttcac

tgcaatatct

agtgaagata

taagcagagg

tactaactac

cacagcctac

aagaagctac

ctctgca

gtcagtttcc

cttgtattgg

caaccttgcc

actgagaatc

agaatatccg



<212> ADN
<213>
<400> 33
gaagtgaagc
60
tcetgtgcag
120
ccagagaaga
180
aacagcgtga
240
caaatgagca
300
gattacgggt
354

<210> 34
<211> 321
<212> ADN
<213>
<400> 34
gacatcaaga
60

atcacttgca
120

gggaaatctc
180

aggttcagtyg
240

gaagatatgg
300
gggaccaagc
321

<210> 35
<211> 119
<212> PRT
<213>

Chudt nh&t nha

tggtggagtc

cctctggatt

ggctggagtg

agggccgatt

gtctgaggtc

ggtttgctta

Chuét nh&t nha

tgacccagtc

aggcgagtca

ctaagaccct

gcagtggatc

gaatttatta

tggagctgaa

Chuét nh&t nha

30528

tgggggagac

cactttcagt

ggtcgcatcc

caccatctcc

tgaggacacg

ctggggccaa

tccatcttcc

ggacattaat

gatctatcgt

tgggcaagat

ttgtctacag

ttagtgaagc

agctatgcca

attagtaagg

agagataatg

gcecctttatt

gtgactctgg

atgtatgcat

aggtatttaa

gcaaacagat

tactctctca

tatgatgagt

-63-

ctggagggtc

tgtcttgggt

gtggtaacac

ccaggaacat

actgtgcaag

tcactgtctc

ctctaggaga

actggttcca

tgctagatgg

ccatcagcag

ttccgcetcecac

cctgaaactc

tcgccagaat

ctactatcca

cctgtacctg

aggctggggt

tgca

gagagtcact

gcagaaacca

ggtcccatca

cctggattat

gttcggtgat



<400>

35

Gln Val Gln

1

sSer

Trp

Gly

Lys

65

Met

Val

Thr

Val

Met

Asp

50

Gly

Gln

Arqg

Leu

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

<400>

Lys

Gly

35

Ile

Lys

Leu

Ser

Val

115

36
112
PRT

Leu

Ile

20

Trp

Leu

Ala

Ser

Tyr

100

Thr

Gln

Ser

Val

Pro

sSer

Ser

85

Tyr

Val

Gln

Cys

Lys

Gly

Phe

70

Leu

Asp

Ser

Chudét nhit nha

36

Asp Ile Val

1

Glu Ser Val

Asn Gly Asn

35

Ser

Lys

Gln

sSer

55

Thr

Thr

Tyr

Ala

Gly

Ala

Arg

40

Gly

Ala

Ser

Asp

Met Thr Gln Ala Ala

5

Ser Ile Ser Cys

20

Thr Tyr Leu Tyr

Arg

30528

Thr Glu
10

Thr Gly
25

Pro Gly

Gly Thr

Glu Thr

Glu Asp

90

Arg Phe
105

Leu

Tyr

His

Asn

Ser

Ala

Met

Thr

Gly

Tyr

60

Ser

Ala

Asn

Pro Ser Val Pro

10

Ser Ser Glu Ser

25

Trp Phe Leu Gln Arg

40

-64-

Lys

Phe

Leu

45

Asn

Asn

Val

Trp

Val

Leu

Pro
45

Pro Gly
15

Ser Ser
30

Glu Trp

Glu Arg

Thr Ala

Tyr Tyr
95

Gly Gln
110

Thr Pro
15

Leu His
30

Gly Gln

Ala

Ser

Ile

Phe

Tyr

80

Cys

Gly

Gly

Ser

Ser



Pro

Asp

65

Ser

Leu

Gln

50

Arg

Arg

Glu

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

<400>

Leu

Phe

Val

Tyr

37
118
PRT

Leu

Ser

Glu

Pro
100

Ile

Gly

Ala

85

Leu

Tyr

Ser

70

Glu

Thr

Chuét nhit nha

37

Glu Val Lys

1

sSer

Ala

Ala

Gly

65

Gln

Arg

Leu

Met

Arg

Met

Gly

Lys

Ser

35

Ile

Phe

Ser

Trp

Leu

Leu

20

Trp

Ser

Thr

Ser

Gly
100

Val

Ser

Val

Lys

Ile

Leu

85

Asp

Glu

Cys

Arg

Gly

Ser

70

Arg

Tyr

Arg

55

Gly

Asp

Phe

Ser

Ala

Gln

Gly

55

Arg

Ser

Gly

Met

Ser

Val

Gly

Gly

Ala

Asn

40

Asn

Asp

Glu

Trp

30528

Ser Asn

Gly Thr

Gly Vval
90

Ala Gly
105

Gly Asp
10

Ser Gly
25

Pro Glu

Thr Tyr

Asn Ala

Asp Thr

90

Phe Ala
105

-65-

Leu

Ala

75

Tyr

Thr

Leu

Phe

Lys

Tyr

Arg

75

Ala

Tyr

Ala

60

Phe

Tyr

Lys

vVal

Thr

Arg

Pro

60

Asn

Leu

Trp

Ser

Thr

Cys

Leu

Lys

Phe

Leu

45

Asn

Ile

Tyr

Gly

Gly

Leu

Met

Glu
110

Pro

Ser

30

Glu

Ser

Leu

Tyr

Gln
110

Val

Arg

Gln

95

Leu

Gly

15

Ser

Trp

Val

Tyr

Cys

95

Val

Pro

Ile

80

Tyr

Lys

Gly

Tyr

Val

Lys

Leu

80

Ala

Thr
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Leu Val Thr Val Ser Ala

115
<210> 38
<211> 107
<212> PRT

<213> Chudt nhit nha
<400> 38
Asp Ile Lys Met Thr Gln Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly

1 5 10 15

Glu Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Ile Asn Arg Tyr
20 25 30

Leu Asn Trp Phe Gln Gln Lys Pro Gly Lys Ser Pro Lys Thr Leu Ile
35 40 45

Tyr Arg Ala Asn Arg Leu Leu Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Gln Asp Tyr Ser Leu Thr Ile Ser Ser Leu Asp Tyr
65 70 75 80

Glu Asp Met Gly Ile Tyr Tyr Cys Leu Gln Tyr Asp Glu Phe Pro Leu
85 90 95

Thr Phe Gly Asp Gly Thr Lys Leu Glu Leu Lys
100 105

<210> 39
<211> 18
<212> PRT

<213> Trinh tu nhdn tao
<220>

<223> peptit tau dugc phosphoryl héa tuong ung véi cac gbc 194-211 cua
tau dbi ching

<220>
<221> Phosphoryl hoa
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<222>  (9)..(9)

<220>

<221> Phosphoryl hoa
<222>  (12)..(12)
<400> 39

Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser Arg
1 5 10 15

Ser Arg
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