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Linh vire ki huit dwoc dé cap

Sang ché dé cap dén khang thé chira ving bién ddi chudi ndng hoan chinh c¢6 trinh
tu axit amin nhu néu trong SEQ ID NO.23, va ving bién dbi chudi nhe c6 trinh ty axit
amin nhu néu trong SEQ ID NO.33 hoic SEQ ID NO.37, trong d6 khang thé nay gin két
dic hiéu véi alpha-synuclein ciia ngudi; duoc pham chira khang thé nay; va phuong phap

san xuét khang thé nay.
Tinh trang ky thuit ciia sang ché

Céac bénh do ling dong bat thudng synuclein, bao gdm céc bénh do thé Lewy
(Lewy body disease - LBD), dugc dic trung bdi qua trinh thoai hoa hé tiét dopamin, lam
bién ddi chirc ning van dong, suy giam nhan thirc, va tao ra cac thé Lewy (LB) va/hodc
sgi truc Lewy. (McKeith et al., Neurology (1996) 47:1113-24). C4c bénh do léng dong
bét thuong synuclein bao gém bénh Parkinson (bao gdm bénh Parkinson tu phat), bénh
do thé Lewy lan téa (Diffuse Lewy Body Disease - DLBD) con dugc goi 1a bénh sa sut
trf tué kém theo thé Lewy (DLB), céc dang bién ddi cta thé Lewy cta bénh Alzheimer
(Lewy body variant of Alzheimer’s disease - LBV), bénh Alzheimer va Parkinson két
hop, rdi loan thin kinh tyu dong don thudn va bénh teo da hé théng (MSA; vi du, teo tram
cau tiéu ndo, thoai héa thé van chit den va hoi chitng Shy-Drager). Mot vai ddu hiéu va
triéu chimg khong van dong dugc cho 1a ddu hiéu sém ciia bénh do ling dong bét thuong
synuclein & pha béo trudc cia cic bénh nay (tirc 14 giai doan tién triéu chimg, can 14m
sang, tién 1am sang, hoac tién van doéng). Cac diu hiéu sém nay bao g@)m, vi du, rdi loan
hanh vi giic ngli REM (REM sleep behavior disorder - RBD), mit kha nadng khiru giac va
ching tdo bén (Mahowald et al., Neurology (2010) 75:488-489). Bénh do thé Lewy con
12 nguyén nhén phd bién cua cac réi loan vén dong va giam nhan thirc & nguoi cao tubi

(Galasko et al., Arch. Neurol. (1994) 51:888-95).

Alpha-synuclein 12 mot phan cta ho protein 16n cung vdi beta-synuclein va gama-

synuclein va beta-synoretin va gama-synoretin. ‘Alpha-synuclein dugc biéu hién & trang
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thai binh thudng li€n quan t6i cac synap va dong vai trd ddm bao tinh linh hoat than kinh,
kha ning hoc héi va tri nhd. Mot vai nghién ctru goi y ring alpha-synuclein c6 vai trd chu
yéu trong qua trinh sinh bénh PD. Protein nay c6 thé két tu @& tao ra céc soi khong tan
trong diéu kién bénh ly. Vi du, synuclein tich tu trong cac LB (Spillantini et al., Nature
(1997) 388:839-40; Takeda et al., J. Pathol. (1998) 152:367-72; Wakabayashi et al.,
Neurosci. Lett. (1997) 239:45-8). Cac dot bién & gen alpha-synuclein giy dong phén ly
cac dang bénh Parkinson gia dinh hiém gip (Kruger et al., Nature Gen. (1998) 18:106-8;
Polymeropoulos, et al., Science (1997) 276:2045-7). Su biéu hién qud mtc alpha
synuclein & chudt nhét chuyén gen (Masliah et al., Science (2000) 287:1265-9) va rudi
gidm Drosophila (Feany et al., Nature (2000) 404:394-8) md phong mot vai dang cua
bénh do thé Lewy. Ngoai ra, nhan thdy ring cac oligome tan ctia synuclein c6 thé 1a chét
gdy doc than kinh (Conway KA, et al., Proc Natl Acad Sci USA (2000) 97:571-576;
Volles et al., J. Biochemistry (2003) 42:7871-7878). Su tich tu alpha-synuclein véi cac
bién d6i hinh théi va hé thin kinh tuong tu & céc loi va cic md hinh dong vét khéc nhau
nhu ngudi, chudt nhit, va rudi da dua ra goi y ring phén tir nay 1a nguyén nhén gy ra su

phat trién ctia bénh do thé Lewy.
Ban chit k§ thuit cia sang ché

Muc dich cta sang ché 1a @& cap dén khang thé chira viing bién ddi chudi nang
hoan chinh ¢6 trinh ty axit amin nhu néu trong SEQ ID NO.23, va ving bién ddi chudi
nhe ¢0 trinh ty axit amin nhu néu trong SEQ ID NO.33 hodc SEQ ID NO.37. Trong mot
s6 khang thé theo sang ché, hang s6 Kp ddi véi alpha-synuclein cta khang thé theo sang
ché bing khoéng tir 0,5 dén 2 Ky, dbi véi alpha-synuclein ctia khang thé 1H7 cta chudt
hoic khang thé 1H7 thé kham. Trong mdt s6 khang thé theo sang ché, ving bién ddi
chudi ning hoan chinh c6 trinh tr axit amin nhu néu trong SEQ ID NO.23, va viing bién

d6i chudi nhe hoan chinh ¢6 trinh tu axit amin nhu néu trong SEQ ID NO.37.

Trong mdt sé khang thé theo sang ché, ving bién ddi chudi nang hoan chinh c6
trinh tu axit amin nhu néu trong SEQ ID NO.23, va viing bién dbi chudi nhe hoan chinh
¢6 trinh tu axit amin nhu néu trong SEQ ID NO.33.
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Trong khang thé bét ky trong sb céc khang thé néu trén, ving bién ddi chudi nang
hoan chinh c6 thé dugc dung hop véi ving hing dinh chudi ning va ving hing dinh
chudi nhe hoan chinh dwgc dung hop véi ving hing dinh chudi nhe.

Trong khang thé bét ky trong sb cac khéng thé néu trén, ving hing dinh chudi
ning c6 thé 1a dang dot bién cua viing hang dinh tir nhién cta ngudi ¢ i luc gin két véi

thu thé Fey thép hon viing hing dinh tu nhién cta nguoi.

Trong khang thé bat ky trong sb cac khang thé néu trén, viing hing dinh chudi
ning c6 thé 1a ving hing dinh chudi nang cua isotyp IgG1 cia ngudi. Trong mot sd
khang thé theo sang ché, allotyp nay la Glms3. Trong mdt s6 khang thé theo sang ché,
allotyp nay 1a Glml.

Trong mot s6 khang thé theo sang ché, viing hing dinh chudi ndng cg trinh ty axit
amin nhu néu trong SEQ ID NO.52 véi didu kién 1a gbc lysin & diu tin cing C c6 thé
dugc loai bd. Trong mot sb khéng thé theo sang ché, ving hing dinh chudi nhe c6 trinh
tyr axit amin nhu néu trong SEQ ID NO.49. Trong mét sé khang thé theo sang ché, ving
bién ddi chudi nang dugc dung hop véi ving héng dinh chubi nang co trinh ty axit amin
nhu néu trong SEQ ID NO.52 véi diéu kién 1a géc lysin & du tan cung C c6 thé duoc
loai bé va ving hing dinh chudi nhe hoan chinh dugc dung hop v6i viing hing dinh
chudi nhe ¢6 trinh tr axit amin nhu néu trong SEQ ID NO.49. Trong mét sb khang thé
theo sang ché, chudi nhe hoan chinh c6 trinh ty axit amin nhu néu trong SEQ ID NO.53
va chudi ning hoan chinh ¢ trinh ty axit amin nhu néu trong SEQ ID NO.56.

Séng che ciing de cdp dén axit nucleic md héa ving bién d6i chudi ning hoan
chinh va viing bién d6i chudi nhe hoan chinh bat ky néu trén, vi du axit nucleic ¢6 trinh

tur bét ky nhu néu trong cac trinh ty SEQ ID NO.22, SEQ ID NO.32 hoac SEQ ID NO.36.

Sang ch€ ciing d€ cdp den t€ bao vat chi chita vecto chira axit nucleic theo sing

4
A

ché.
Séng ché ciing dé cap dén duoc pham chira khang thé theo sang ché.

Séng ché ciing d& cap dén phuong phap san xuit khang thé, bao gdém budc nudi

céy t€ bao dugc bién nap véi axit nucleic ma hoéa chubi ning va chudi nhe cia khéang the,
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sao cho t€ bao nay bai tiét khang thé; va tinh ché khang thé tir mdi trudng nudi cy té

bao; trong d6 khang thé nay 1a khang thé bét ky trong s cac khang thé néu trén.

Séang ché ciing d& c4p dén phuong phap san xuit dong té bao san sinh khang thé,
bao gém budc chuyén vecto ma héa chudi ning va chudi nhe ciia khang thé va chit danh
d4u chon loc vao té bao; nudi ca‘iy tang sinh té bao thu duge trong cac diéu kién dé chon
loc t€ bao c6 sb lugng ban sao cia vecto ndy dugc gia ting; phan 1ap té bao don 16 ra
khoi té bao da dugc chon lgc; va 18p ngén hang té bao dugc tach dong tir té bao don 1& da
dugc chon loc trén co s& hiéu sudt ciia khang thé; trong d6 khang thé nay 1a khang thé bét
ky trong sb cac khang thé néu trén. Theo mot sb phuong an, phuong phap nay con bude
nudi ciy ting sinh té bao thu dugc trong cac diéu kién chon loc va sang loc dong té bao
biéu hién tw nhién va bai tiét khéng thé bat ky trong sé cac khang thé néu trén it nhét &
ham lugng bang 100mg/L/10°té bao/24 giv.

M6 ta chi tiét cac hinh vé

Fig.1 12 hinh v& thé hién sy sip hang cla c4c trinh tu axit amin ctia m1H7 vé6i bén
phién ban ving bién dbi chudi ning hoan chinh 1H7 dugc lam gidng nhu cia ngudi.
BAC02037 (SEQ ID NO.42) la trinh ty Vy thé nhén cta ngudi. Cac ving CDR duge
danh sb thir ti theo hé théng d4nh sb thi ty Kabat duoc gach chan va in dam.

Fig.2 13 hinh v& thé hién su sip hang cla cac trinh tu axit amin cia m1H7 vé6i bén
phién ban ving bién dbi chudi ning hoan chinh 1H7 dugc lam gidng nhu cia ngudi.
AAY33358 (SEQ ID NO.43) 1a trinh ty Vi thé nhén ctia ngudi. Cac ving CDR dugce
danh sb thi tu theo hé théng d4nh sb thir tr Kabat duoc gach chan va in dam.

Fig.3A-Fig.3C 1a 4 thi twong tmg thé hién két qua phén tich dong hoc gan két
Biacore ctia khang thé 1H7 cia chudt (A), khang thé 1H7 thé kham (B) va khang thé 1H7
HulH7VHv3-HulH7VLv3 dugc lam giéng nhu cia nguoi. |

Fig.4A-Fig.4C 1a biu db thé hién c4c théng s dong hoc (ForteBio) ctia khéng thé
1H7 dugc lam gidng nhu cia ngudi (HulH7VHv2-HulH7VLv4, HulH7VHv3-
HulH7VLvl, HulH7VHv3-HulH7VLv2, HulH7VHv3-HulH7VLv3, HulH7VHv3-
HulH7VLv4, va HulH7VHv4-HulH7VLv1) va khéng thé 1H7 thd kham.
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Fig.5 1a biéu db thé hién két qua ctia phuong phép didu tri mién dich thu dong

bang 1H7 vé kha ning ghi nhd trong thir nghiém mé cung nudc Morris.

Fig.6 1a biéu d6 thé hién két qua cta phuong phap didu tri mién dich thu dong

bang 1H7 vé tdc d6 va sai sb trong thir nghiém chim D xoay tron.
M0 ta chi tiét sing ché
SEQ ID NO.1 1a trinh tu axit amin ciia alpha-synuclein thé dai ctia ngui.

SEQ ID NO.2 13 viing thanh phan khong amyloid cia alpha-synuclein nhu dugc
béo céo bdi Jensen et al. (Biochem. J. 310 (Pt 1): 91-94, 1995; S§ truy nhdp Ngan hang
gen S56746).

SEQ ID NO.3 1a viing thanh phan khéng amyloid cia alpha-synuclein nhu dugc
bao cdo bdi Uéda et al. (Proc. Natl. Acad. Sci. USA, 90:11282-6, 1993).

SEQ ID NO.4 1a trinh tu nucleotit chudi ning bién ddi ciia khang thé (m1H7) 1H7

cua chudt.

SEQ ID NO.5 1a trinh ti axit amin chudi ning bién d6i cia m1H7.

SEQ ID NO.6 14 trinh tr nucleotit chudi nhe bién dbi cia m1H7.

SEQ ID NO.7 1a trinh tir axit amin chudi nhe bién dbi cia m1H7.

SEQ ID NO.8 12 trinh ty nucleotit chudi ning bién d6i cia m1H7 hoan chinh.
SEQ ID NO.9 1a trinh ty axit amin chudi nang bién ddi cia m1H7 hoan chinh.
SEQ ID NO.10 14 trinh tu nucleotit chudi nhe bién d6i cia m1H7 hoan chinh.
SEQ ID NO.11 12 trinh ty axit amin chudi nhe bién ddi ctia m1H7 hoan chinh.

SEQ ID NO.12 13 CDR1 chudi ning ctia m1H7 (d4nh sb tht tu theo hé thdng danh
sb thir tr Kabat).

SEQ ID NO.13 1a CDR2 chudi niing ctia m1H7 (danh sb tht tur theo hé thdng danh
s6 thir ty Kabat).
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SEQ ID NO.14 1a CDR3 chudi ning ctia m1H7 (d4nh sb tht tur theo hé thdng danh
s thtr ty Kabat).

SEQ ID NO.15 12 CDRI chudi nhe ctia m1H7 (danh sb thir tu theo hé thdng danh
sb thir tr Kabat).

SEQ ID NO.16 1a CDR2 chudi nhe cia m1H7 (d4nh sé tht ty theo hé théng danh
sb thir ty Kabat).

SEQ ID NO.17 12 CDR3 chudi nhe ctia m1H7 (d4nh s6 th{ tir theo hé théng dénh
sb thir tir Kabat).

SEQ ID NO.18 1a trinh ty axit nucleic cia HulH7VHv1.

SEQ ID NO.19 1a trinh ty axit amin cia HulH7VHv]1.

SEQ ID NO.20 la trinh ty axit nucleic HulH7VHv2.

VSEQ ID NO.21 1a trinh ty axit amin cia HuiH7VHV2.

SEQ ID NO.22 14 trinh ty axit nucleic cia HulH7VHv3.

SEQ ID NO.23 1a trinh ty axit amin cia HulH7VHv3.

SEQ ID NO.24 14 trinh ty axit nucleic cia HulH7VHv4.

SEQ ID NO.25 1a trinh ty axit amin cuia HulH7VHv4.

SEQ ID NO.26 la trinh ty axit nucleic cuia HulH7VHvS.

SEQ ID NO.27 1a trinh ty axit amin cia HulH7VHvS3.

SEQ ID NO.28 1a trinh tu axit nucleic cua peptit tin hiéu ctia HulH7VH.
SEQ ID NO.29 1a trinh tu axit amin cda peptit tin hiéu ciia HulH7VH.
SEQ ID NO.30 14 trinh tir axit nucleic cia peptit tin hiéu cia HulH7VH.
SEQ ID NO.31 1a trinh tu axit amin cda peptit tin hiéu cia HulH7VH.

SEQ ID NO.32 1a trinh ty axit nucleic cia HulH7VLv1.
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SEQ ID NO.33 1a trinh t axit amin cua HulH7VLvl.
SEQ ID NO.34 1a trinh ty axit nucleic cia HulH7VLv2.
SEQ ID NO.35 1a trinh ti axit amin cuia HulH7VLv2.
SEQ ID NO.36 1a trinh ty axit nucleic cia HulH7VLv3.
SEQ ID NO.37 1a trinh ty axit amin cia HulH7VLv3.
SEQ ID NO.39 1a trinh ty axit amin cia HulH7VLv4.
SEQ ID NO.40 1a trinh ti axit nucleic cua peptit tin hiéu cia HulH7VL.
SEQ ID NO.41 1a trinh ty axit amin cua peptit tin hiéu cia HulH7VL.

SEQ ID NO.42 1a thé nhan BAC02037 (GI-21670055) cia nguoi duge sir dung

doi véi trinh ty axit amin khung ctia chudi ning.

SEQ ID NO.43 1a thé nhan AAY33358 (GI-63102905) cua nguodi duge st dung

ddi véi trinh ty axit amin khung ctia chudi nhe.
SEQ ID NO.44 1a HulH7VH khong chira d6t bién ngugc hodc dot bién CDR.
SEQ ID NO.45 1a HulH7VL khéng chira dot bién nguoc hodc dot bién CDR.
SEQ ID NO.46 14 trinh ty d6i véi cac dang bién ddi HulH7VH.
SEQ ID NO.47 14 trinh ty d6i véi cac dang bién ddi HulH7VL.
SEQ ID NO.48 1a trinh ty d6i véi cac dang bién ddi HulH7VH CDR3.

SEQ ID NO.49 1a viing hiang dinh chudi nhe ctia HulH7 (chtra arginin) (thong

thuong ddi véi v1-v4).

SEQ ID NO.50 12 viing hing dinh chudi ning cua HulH7 (IgG1; thong thudng dbi

véi v1-v)).

SEQ ID NO.51 13 ving hang dinh chudi nhe ctia HulH7 (khong chira arginin)
(thong thudng d6i véi v1-v4).
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SEQ ID NO.52 1a vung héng dinh chudi ning cia HulH7 (alotyp GIm3).

SEQ ID NO.53 1a trinh ty phién ban 3 cta chubi nhe ctia HulH7 (viing bién d6i +

viing hing dinh chira arginin).

SEQ ID NO.54 1 trinh ty phién ban 3 cta chudi nhe ctia HulH7 (ving bién ddi +
viing hing dinh khong chtra arginin).

SEQ ID NO.54 1a trinh tu phién ban 3 ctia chudi ning ctia HulH7 (ving bién ddi
+ viing hing dinh).

SEQ ID NO.56 1a trinh tu phién ban 3 cta chudi ning ctia HulH7 (ving bién ddi
+ ving hing dinh; alotyp G1m3).

SEQ ID NO.57 1a viing hing dinh chudi nang cua HulH7 (IgG2).
SEQ ID NO.58 1a ving hing dinh chudi ning ctia HulH7 (alotyp G1ml).
Thuit ngit

Khang thé don dong thuong duoc tao ra & dang da tach riéng. Tirc 12 khang thé
thudng c6 @ tinh khiét it nhit bang 50% khéi lwong/khdi lwong ciia céc protein va dai
phan tir khac ¢6 ngudn gbc tir qua trinh san xuét hodc tinh ché né nhung khong loai trir
kha ning khang thé don dong dwoc két hop véi lugng du chit mang duoc dung hodc ta
duoc khac dé thuén tién cho viéc st dung né. Doi khi khang thé don dong cé dd tinh
khiét it nhat bing 60%, 70%, 80%, 90%, 95 hodc 99% khéi Iugng/khdi lugng ciia céc
protein va dai phan tir khac tir qua trinh san xuit hodc tinh ché.

Kha ning gin két dic hidu cua khang thé don dong véi khang nguyén dich cua n6
c6 nghia 1a 4i lyc it nhit bang 10°, 107, 10%, 10, hosic 10" M. Qua trinh gén két dic hidu
c6 cuong do phat hién manh hon va cé tinh phin biét hon so véi gén két khong déc hiéu
xdy ra & it nhat mot dich khong lién quan. Qua trinh gin két dic hiéu c6 thé 1a két qua
clia viéc tao ra lién két giita cac nhom chire cu thé hodc tinh thich tmg khong gian cu thé
(vi du, kiéu chét va khoa), trong khi d6 qué trinh gén két khong dic hidu thuong 13 két
qua cta luc van der Waals. Tuy nhién, qua trinh gin két dic hiéu khong nhit thiét khi cho

ring khang thé don dong gén két v&i mot va chi mét dich.
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Pon vi ciu triic co ban cia khang thé 1a cdu tric t phan cia cac ciu tric siéu
phén tir. Mbi cu tric tir phan bao gdm hai cip gidng nhau 13 mach polypeptit, mdi cip
c6 mot chudi “nhe” (khoang 25 kDa) va mdt chudi “ning” (ndm trong khoang tir 50 dén
70 kDa). Phan d4u amino cta mdi chudi bao gbm ving bién ddi co khoang tir 100 dén
110 axit amin hogc nhiéu hon chu yéu 1a dap tng v6i qua trinh nhén dién khang nguyén.
Ving bién dbi nay dugc biéu hién lién két ban diu véi peptit tin hiéu d& phén cit. Ving
bién ddi khong c6 peptit tin hiéu d6i khi dugc goi 1a ving bién déi hoan chinh. Do vay, vi
du, viing bién ddi chubi nhe hoan chinh ¢ nghia 13 ving bién d6i chudi nhe khong cé
peptit tin hiéu trén chudi nhe. Pau tin ciing carboxy cuia mdi chudi x4c dinh ving hing

dinh chd yéu dap Gmg vdi chirc ndng cam tng.

Céc chudi nhe dugc phén loai duéi dang kappa hodc lambda. Céc chudi ning dugc
phén loai dudi dang gamma, mu, alpha, delta, hodc epsilon, va xé4c dinh isotyp cta khang
thé 14n luot 12 IgG, IgM, IgA, IgD va IgE. Trong c4c chudi nhe va chudi ning, cic viing
bién dbi va 6n dinh dugc ndi véi nhau béi viing “J” gdm khoang 12 axit amin hodc nhidu
hon, d6i v&i chudi ning ciing bao gbém ving “D” gém‘khoéng 10 axit amin hogc nhiéu
hon. (Xem téng thé, Fundamental Immunology (Paul, W., ed., 2nd ed. Raven Press,

N.Y., 1989, Ch. 7, dugc két hop toan bd vao diy bing cach vién din).

Céc vung bién ddi hoan chinh cta mai cip chudi nhe/nang tao ra vi tri gén két
khang thé. Do vay, khang thé nguyén ven c6 hai vi tri lién két. Ngoai trir khang thé chirc
kép hodc dic hiéu kép, hai vi trf lién két nay 13 gibng nhau. Cac chudi c6 cling ciu tric
chung cda vung khung (FR) d3 dugc bao toan twong dbi dugc ndi véi nhau béi bving
siéu bién ddi, con dugc goi 1a ving xac dinh bd sung hodc CDR. C4c CDR tir hai chudi
ctia mdi cip duogc sip hang bai cc viing khung, ¢6 kha ning gin két véi epitop dac hiéu.
T ddu tén ciing N dén dau tan cing C, ca chudi ning nhe 14n chudi ning bao gdm cic
vung FR1, CDR1, FR2, CDR2, FR3, CDR3 va FR4. Viéc chuyén cé4c axit amin t&i mdi
vung 12 theo dinh nghia Kabat, trinh ty cla cac protein mién dich nhét dinh (National
Institutes of Health, Bethesda, MD, 1987 va 1991), hodac Chothia & Lesk, J. Mol. Biol.
196:901-917 (1987); Chothia et al., Nature 342:878-883 (1989). Kabat ciling dua ra quy
ude danh sb duge sir dung rong rii (danh s thir tu theo hé théng danh sb thi tw Kabat)
trong d6 cac gbc tuong img giita cac chudi ning khac nhau hoic gitta cac chudi nhe khac

nhau dugc quy udce 1a cé cung mdt sb (vi du, H83 c6 nghia 1a vi tri 83 b%lng cach danh sb
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Kabat trong ving bién d6i chudi ning hoan chinh; twong tur, vi tri L36 ¢6 nghia 12 vi tri
36 bang cach danh s Kabat trong ving bién ddi chudi nhe hoan chinh). So dd danh sb
Kabat dugc str dung trong ban md ta ndy dung dé chi céc vi tri trong viing bién ddi cia

khang thé néu khéng dugc chi dinh rd rang theo cach khéc.

Thuét ngit “khang thé” bao gdm cac khang thé nguyén ven va manh gin két cia
ching. Thong thudng, cic manh nay canh tranh véi khang thé nguyén ven ma ching ¢
ngudn gbc tir cac manh dé gin két dic hiéu véi dich bao gbm cac chudi ning, chudi nhe
tach riéng Fab, Fab', F(ab'"),, F(ab)c, khang thé kép, Dabs, cac thé nano, va Fv. Cdc méanh
¢ thé duge tao ra boi k¥ thuat ADN tai td hop, hodc br?mg enzym hodc tach hda hoc
globulin mién dich nguyén ven. Thuat ngir “khang thé” ciing bao gdm khang thé dic hidu
kép va/hodc khang thé dugc 1am gidng nhur clia ngudi. Khang thé dic hiéu kép hodc chirc
kép 1a khang thé lai nhan tao c6 hai cip chudi nzfmg/chuSi nhe khéc nhau va hai vi tri lién
két khac nhau (xem, vf dy, Songsivilai and Lachmann, Clin. Exp. Immunol., 79:315-321
(1990); Kostelny et al., J. Immunol. 148:1547-53 (1992)). Trong mdt s khang thé dic
hiéu kép, hai cip chudi ning/chudi nhe khac nhau bao gém cip chudi ning/chudi nhe
1H7 dugc lam gibng nhu cta ngudi ning va cip chudi ning/chudi nhe dic hiéu véi

epitop khéc trén alpha synuclein so v&i epitop da gin két bai 1H7.

- Trong mdt sb khéng thé, mot cip chudi nhe chudi ning 13 khang thé 1H7 dugc lam
giéng nhu clia ngudi nhu duge mé ta tiép dudi ddy va cip chudi nhe chudi ning nay c¢6
ngudn gbc tir khang thé gin két véi thu thé duoc biéu hién trén hang rao méu ndo, nhu
thu thé insulin, thu thé yéu té téﬁg truéng twong tu insulin (insulin-like growth factor -
IGF), thu thé leptin, hodc thu thé lipoprotein, hodc tdt hon 14 thu thé transferrin (Friden et
al., PNAS 88:4771-4775, 1991; Friden et al., Science 259:373-377, 1993). Khéng thé dac
~ hiéu kép nhu vy co6 thé dugc chuyén qua hang rao méau nio bsi qu4 trinh xuyén bao qua
thu thé. Kha ning hip thu & ndo cia khang thé dic hiéu kép c6 thé con duge tang l1én
béng cach tao ra khéng thé dic hidu kép dé 1am giam 4i luc cia nd véi thu thé & hang rao
mau ndo. Ai luc giam dbi voi thu thé 1am muire phan bd & ndo rong hon (xem, vi duy,
Atwal. et al. Sci. Trans. Med. 3, 84ra43, 2011; Yu et al. Sci. Trans. Med. 3, 84ra44,
2011).

Vi du vé khang thé dic hiéu kép ciing c6 thé 1a (1) khang thd ving bién dbi kép

(dual-variable-domain antibody - DVD-Ig), trong d6 mdi chudi nhe va chudi ning lan
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luot chira hai ving bién ddi théng qua lién két peptit ngin (Wu et al., Generation and
Characterization of a Dual Variable Domain Immunoglobulin (DVD-Ig™) Molecule, In:
Antibody Engineering, Springer Berlin Heidelberg (2010)); (2) Tandab, 14 thé dung hop
cta hai khang thé kép chudi don tao ra khang thé dic hiéu kép hoa tri bdn c6 hai vi tri
lién két d6i véi mdi khang nguyén dich; (3) khang thé phirc hop, 1a dang két hop cua
scFvs v6i khang thé kép tao ra phén tir da hoa tri; (4) phan tir duge 20i 1a phén tir “cép
bén va khéa”, dua trén “ving dime héa va cap bén” trong Protein kinaza A, ma khi duoc
ap dung vai cac Fab, c6 thé tao ra protein gén két dic hiéu kép hoéa tri ba cAu thanh tir hai
manh Fab gidng nhau dugc lién két v6i manh Fab khéac nhau; (5) phén tir Scorpion, bao
' gém, vi duy, hai scFvs ngung tu véi vi tri cudi cta vung Fc ngudi. Vi du v& nén hitu ich dé
didu ché khang thé dic hiéu kép bao gdm nhung khong chi giéi han & BiTE (Micromet),
DART (MacroGenics), Fcab vi Mab2 (F-star), Fe-dugc tao ra biang k¥ thuét di truyén
IgGl (Xencor) hoic DuoBody (dua trén su trao ddi nhanh Fab, Genmab).

Thuat ngit “epitop” dugc sir dung trong ban md ta dé chi vi tri trén khang nguyén
ma khang thé gin két vao. Epitop c6 thé duoc tao ra tir cac axit amin ké tiép hoic axit
amin khong ké tiép nim lién k& nhau bang cach gip ba 1an mot hodc nhidu protein. Cac
epitop dd tao ra tir cic axit amin ké tiép thuong dugc giir lai dé lam cac dung mdi bién
tinh, trai lai cac epitop di tao ra bing cach gip ba lan thudng bi mat di trong qué trinh xr
1y bing cac dung méi bién tinh. Epitop thudng bao gdm it nhét 3 axit amin, va tdt hon 14
it nhét 5 hoic 8-10 axit amin trong ciu dang khong gian duy nhat. Cac phwong phép xéc
dinh cu dang khong gian ciia epitop bao gdm, vi du, tao tinh thé tia X va cong hudng tir
hat nhan 2 chidu. Xem, vi dy, Epitop Mapping Protocol, in Methods in Molecular
Biology, Vol. 66, Glenn E. Morris, Ed. (1996).

Céc khang thé nhan dién cing loai epitop hodc cac epitop chdng 1én nhau c6 thé
dugc xéc dinh trong thir nghiém mién dich don gian @ ching t6 kha nang canh tranh cta
mot khang thé voi kha ning gin két cua khang thé khac véi khang nguyén dich. Epitop
ctia khang thé ciing c¢6 thé duoc xac dinh bing cach tao tinh thé tia X cia khang thé da
gin két v&i khang nguyén cua né dé xac dinh cac gbc tiép xuc. Theo cach khac, hai
khéng thé ¢ ciing epitop néu tit ca cac thé dot bién axit amin trong khéng nguyén bj yéu
di hoic mét kha ning gin két cia mot khang thé thi n6 s& bi yéu di hodc méit kha ning

gin két cia khang thé khéac. Hai khang thé c¢6 cac epitop chdng 1én nhau néu mot sé dot
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bi€n axit amin bi yeu di hodc mat kha nang gan két ciia mot khang thé thi sé& bi yéu di

hodc mat kha nang gan két cia khang thé khac.

Qua trinh canh tranh giita cac khang thé dugc xac dinh theo thi nghiém trong do
khéng thé trong thir nghiém e ché kha ning gin két dac hiéu cua khang thé so sanh véi
khang nguyén thong thuong (xem, vi du, Junghans et al., Cancer Res. 50:1495, 1990).
Khéng thé thir nghiém canh tranh véi khang thé so sanh néu luong du khéang thé thir
nghiém (vi du, it nhét gép 2, 5, 10, 20 hodc 100 14n) @rc ché kha ning gén két cia khang
thé so sanh it nhét 50%, nhung tdt hon 12 75%, 90% hodc 99% nhu dugce xac dinh trong
thtr nghi€ém gén két canh tranh. Cac khang thé da x4c dinh boi thir nghiém canh tranh
(khang thé canh tranh) bao gdm cac khang thé gin két véi cing epitop 1am khéng thé so
sanh va c4c khéng thé gén két véi epitop lién k& & dau du gin @& epitop gén két boi khéng -

the so sanh de 1am can trd khong gian.

Thuét ngir “doi tugng bi bénh” bao gom ngudi hodc dong vat c6 va khac can diéu

tri hodc phong ngira.

Nhiam muc dich phén loai céc phan tir thé axit amin & dang bao toan hojic khong
bao toan, cac axit amin dugc phan nhom nhu sau: Nhém I (mach bén ky nuéc): met, ala,
val, leu, ile; Nhom II (mach bén ua nudc trung tinh): cys, ser, thr; Nhém III (mach bén
¢o tinh axit): asp, glu; Nhém IV (mach bén c6 tinh bazo): asn, gln, his, lys, arg; Nhém V -
(cac gbc lam anh huéng toi huéng cta mach): gly, pro; va Nhom VI (mach bén thom):
trp, tyr, phe. Cac phin tir thé bao toan bao gbm cac phén tir thé nim gifra cic axit amin
trong cling mot nhém. Céc phan tir thé khong bao toan tao ra qua trinh tich dién mét phan

cta mot trong s6 cac nhém nay doi véi mot phan nhom khéc.

Ty 1 twong ddng trinh tr dwgc x4c dinh bang trinh tu khang thé duoc sap hémg t6i
da theo quy udc ctia hé théng danh sb thir tr Kabat. Sau khi sip hang, néu vung khéng
thé cua ddi twong (vi du, toan bd viing bién dbi hoan chinh cua chudi nang hoic chudi
nhe) cin so sanh véi cing mot viing ctia khang thé so sanh, thi ty 18 trong dong trinh ty
~ gittviing khang thé cua dbi tuong va viing khang thé so sanh 12 s vi tri bi chiém gilt boi
cling loai axit amin & ca viing khang thé cta dbi trong va khang thé so sanh chia cho
téng sb vi tri da sép hang cta hai viing nay, vé6i cac khe khong dugc dém, nhan véi 100

dé chuyén sang ty 18 bhﬁn tram.
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Ché phim hoic phurong phap “bao gdm” mét hoc nhidu nguyén t§ da néu co thé
bao gdm céc nguyén t6 khac khong dugc néu cu thé. Vi du, ché phdm bao g6m khang thé

c6 thé chirkhang thé riéng r& hogc két hop v6i cac thanh phan khéc.

Vi€c xéac dinh khoang gia tri bao gom toan bd cac s6 nguyén nam trong hodc xac
dinh khoang nay, va toan bd cic khoang phu di dugc xac dinh theo cac sd nguyén nim

trong khoang nay.

Trir khi ¢6 chi dinh khéc 16 rang so voi ngit canh, thuét ngir “khoang” bao ham cac
gia tri ndm trong sai sO gidi han tiéu chuan cia phép do (standard margin of error of

measurement - SEM) cla gié tri ¢ néu.

Ca thé c6 nguy co bi bénh cao néu déi tugng c6 it nhat mot yéu tb nguy co di biét
(vi dy, di truyén, yéu tb sinh hoéa, tién st gia dinh, tinh trang d& mic) & céc ca thé co yéu
t6 nguy co phit trién thanh bénh c6 ¥ nghia thdng ké cao hon so vdi cac ca thé khong ¢o

yéu tb nguy co.

Thuat ngir “triéu ching” dugc st dung trong bin md ta dé chi bing ching chu
quan ciia bénh, nhu dang di thay dbi, nhu dugc cdm nhén béi dbi tuong bi bénh. “Déu
hiéu” dugc st dung trong ban mé ta dé chi bing chimg chu quan cua bénh nhu dugc quan

sat bai thiy thube.
C6 ¥ nghia théng ké tirc 1a p<0,05.

Thuét nglt “chirc ning nhén thic” dugc st dung trong ban md ta dé chi cic qua
trinh v€ tri tué nh qua trinh bat ky hodc toan b vé sy tp trung, tri nhé, ngdn ngit phat
trién va hiCu bict, giai quyét van de, va c6 moi quan tAm téi moi ngudi xung quanh va

kha néng tu chiam séc ban than.

Thuat nglt “chirc ndng nhan thic duge ting cudng” hodc “chic ning nhan thirc
duoc cai thién” duge sir dung trong ban mé ta d€ chi sy cai thién so véi mirc nén, vi du,
chén doan hodc bdt dau dicu tri. “Suy gidm chirc nang nhén thic” dugc st dung trong

ban mo ta d€ chi sy gidm sht vé chirc ndng so v4i mirc nén nay.

Trong hé théng md hinh ddng vat nhu chudt hodc chudt nhit, chirc nadng nhén thirc

c6 thé duge x4ac dinh bang cac phwong phép st dung mé cung trong d6 cac ddi turgng sir
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dung thong tin vé& khong gian (vi dy, thr nghiém mé cung nudc Morris, mé cung tron
Barnes, mé cung nhanh ting dan, mé cung T va céc thi nghiém khéc), tinh trang s¢ hai,
mét hoat dong, truong mé da chiéu sang, dung cu do hoat dong trong béng t6i, mé cung

ting dan, thir nghiém tham do hai ngin hoic thir nghiém boi bét budce

0] nguoi, chitc nang nhan thirc ¢6 thé duogc xac dinh béng mdt hodc nhiéu thir
nghiém ti€u chuin. Vi du vé tht nghiém hodc thuc nghiém chirc ning nhan thirc da duoc
md ta (Ruoppila, 1. and Suutama, T. Scand. J. Soc. Med. Suppl. 53,44-65, 1997) va bao
gbm cac thir nghiém thén kinh tiéu chuin (vi du, thang diém v& tri nhé Wechsler, thang
diém vé hiéu biét & ngudi 16n Wechsler, Ma trin vé mic do tién bo tiéu chuin Ravén,
Thir nghiém vé kha ning tri tué & ngudi l6n Schaie-Thurstone), thir nghiém tdm 1y than
kinh (vi du, Luria-Nebraska), tu danh gia vé tri tu¢-nhén thice (vi du, Bang cau hoi vé tri
tué-tri nhé), thir nghiém sang loc kha nang nhin (vi du, cac hinh vé& Poppelreuter, nhin
thirc Clock, hinh v& va tir bd Honeycomb), thir nghiém sang loc nhan thirc (vi du, thir
nghiém trang thai tri tu¢ mini Folstein) va thir nghiém thoi gian phan tmg. Cac thir
nghiém tiéu chuin khéc vé tinh ning nhén thic bao gbm thang diém phu vé nhan thirc

“ciia thang diém déanh gi4 bénh Alzheimer (ADAS-cog); thang diém thay dbi bidu hién
toan thé 1am sang (thang diém két hop CIBIC); thang diém v& hoat dong nghién ciru hop
tac cta 161 séng hang ngay cta bénh Alzheimer (ADCS-ADL); thir nghiém tinh trang tri
tué mini (MMSE); Bang tom tit than kinh tri tu¢ (NPI); thang diém dénh gié bénh sa st
tri tu¢ 14m sang (CDR); pin tu dong thir nghiém tam 1y than kinh Cambridge (CANTAB)
hodc danh gia 1am sang Sandoz-130 khoa (SCAG), thir nghiém Stroop, tao diu vét, chidu
dai Wechsler Digit, va thir nghiém nhan thirc CogState dugc dién toan. Ngoai ra, chirc
ning nhén thirc ¢ thé duge xac dinh bﬁng cach str dung k¥ thudt chup anh nhu chup X
quang phét pozitron (Positron Emission Tomography - PET), chup cong hudng tir hat
nhén chirc nédng (functional magnetic resonance imaging - fMRI), chup X quang phat
photon don 1€ dugc tinh todn (Single Photon Emission Computed Tomography -
SPECT), hoic k¥ thuat chup anh bat ky khac cho phép xac dinh chtrc ning nio.

I. Téng quan

Séng ché d& cép dén khang thé 1H7 dugc lam gibng nhu cia ngudi (khang thé
HulH7). C4c khéng thé nay 14 hitu ich dé diéu tri va-chén do4n bénh do thé Lewy.
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II. Phan t¥ dich

Alpha-synuclein thé dai cta nguoi 1a peptit c6 140 axit amin c6 trinh tr axit amin

dudi day:

MDVFMKGLSK AKEGVVAAAE KTKQGVAEAA GKTKEGVLYV GSKTKEGVVH
GVATVAEKTK  EQVTNVGGAV  VIGVTAVAQK TVEGAGSIAA ATGFVKKDOL
GKNEEGAPQE GILEDMPVDP DNEAYEMPSE EGYQDYEPEA (SEQ ID NO.1)

(Uéda et al., Proc. Natl. Acad. Sci. USA, 90:11282-6, 1993; S& truy nhép ngan
hang gen: P37840). Protein ndy ¢6 3 viing nhan biét, viing Lip lai KTKE bao gdm céc axit
amin 1-61, ving NAC (thinh phin khong chtra tinh bot) ndm trong khoang tir axit amin
60 dén 95, va ving axit c6 dau tan cing C nim trong khoang tir axit amin 98 dén 140.
Jensen va dbng tic gia dd biao cdo NAC co trinh ty axit amin:
EQVINVGGAVVTGVTAVAQKTVEGAGSIAAATGFV (SEQ ID NO.2) (Jensen et
al., Biochem. J. 310 (Pt 1): 91-94, 1995; S§ truy nhap Ngén hang gen S56746). Uéda va
dong tic gia di bao cao NAC ¢ trinh tr axit  amin:
KEQVINVGGAVVTGVTAVAQKTVEGAGS (SEQ ID NO.3) (Uéda et al., Proc. Natl.
Acad. Sci. USA, 90:11282-6, 1993).

Trir khi ¢6 chi dinh khac, khi @& cép dén alpha-synuclein hodc cic ménh cia n6
tirc 1a bao gém cic trinh ty axit amin thé dai cia ngudi néu trén, va cac bién thé alotyp
ctia ngudi cua ching, cu thé 1a cc dang lién quan t6i bénh do thé Lewy (vi du, E46K,
A30P va AS53T, véi chit cai ddu tién dung dé chi axit amin trong SEQ ID NO.12, chit s6
1a vi tri cddon trong SEQ ID NO.1, va chit céi thit hai 14 axit amin trong bién thé alotyp).
Céc bién thé nay co thé tly ¥ c6 mit riéng ré hodc & dang két hop trong khia canh bt ky
cta sang ché dugc md ta dudi ddy. Cac dot bién duoc cam tng E83Q, A90V, A76T, lam
gia ting qu4 trinh két ty alpha synuclein, cling c6 thé c6 mit riéng 16 hoic két hop véi

nhau va/hogc cac bién thé alotyp E46K, A30P va AS3T ngudi.
III. Bénh do thé Lewy

Bénh do thé Lewy (LBD) dugc dic trng béi qua trinh thoai bién hé dopaminergic,
7 bién ddi chtre nang vén dong, suy gidm nhén thirc, va qua trinh tao ra cac thé Lewy (LB).

(McKeith et al., Neurology (1996) 47:1113-24). Céc thé Lewy 1a cdc méng ling dong
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protein hinh cdu tim thiy duoc & cac té bao thin kinh. Sy ¢6 mit cia ching trong nio
1am pha v& chirc ning binh thong clia ndo, 1am gian doan tac dong clia chét truyén thong
tin héa hoc bao gém axetylchdlin va dopamin. Bénh do thé Lewy bao gdm bénh
Parkinson (bao gdm bénh Parkinson tu phét), bénh do thé Lewy lan téa (DLBD) con
duoc goi 1a bénh sa sut tri tu€ kém theo thé Lewy (DLB), cac dang bién ddi cua thé Lewy
cia bénh Alzheimer (LBV), bénh Alzheimer va Parkinson két hop va bénh teo da hé
thdng (MSA; vi dy, teo trim cu tidu ndo, thoai héa thé van chit den va hoi ching Shy-
Drager). DLBD c¢6 cung céc triéu ching ctia bénh Alzheimer va bénh Parkinson. DLBD
khéé v6i bénh Parkinson chu yéu & vi tri cia cc thé Lewy. Trong céc thé Lewy cua
DLBD chu yéu tao ra & v ndo. O bénh Parkinson, chiing chu yéu tao ra & vung chét
x4m. Bénh do thé Lewy khac bao gdm rbi loan thin kinh tu dong don thuin, chtng nudt
khé thé Lewy, LBD ngau nhién, va LBD c6 ké thira (vi dy, thoéi bién gen alpha-
synuclein, PARK3 va PARK4).

IV. Khang thé theo sang ché
A. Do dac hi€u gén két va hoat tinh

Céc khang thé dugc 1am gibng nhu cia ngudi theo sang ché gin két dic hidu voi
alpha synuclein ciia ngudi. Ai Iuc clia mét s6 khang thé duoc lam gidng nhu ciia ngudi
(tirc 12 Ka) tét hon 12 ndm trong hé sb 5 hodc 2 so v6i 4i luc cla khang thé ctia chudt nhit
(m1H7). Mbt sb khang thé duoc 1am gibng nhu cia nguoi cd ai luc tuong duong, trong
khoang SEM, nhu m1H7. Mbt sb khang thé dugc 1am gidng nhu ciia ngudi ¢6 i luc 16n
hon &I Itrc ctia 1H7 ctia chudt nhét. Tét hon néu khang thé dugc 1am gidng nhu ctia ngudi
gin két véi cling epitop va/hodc canh tranh véi m1H7 dé gén két véi alpha synuclein cia

nguoi.
B. Khang thé duoc 1am giéng nhu ciia ngudi

Khéng thé dugc 1am giéng nhu ctia ngudi 13 khang thé da dugc tao ra bang ky
thuét di truyén trong d6 cic CDR tir khang thé “cho” khong phai ngudi duge ghép vao
trinh tu khang thé “nhan” cia nguodi (xem, vi du, Queen et al., US5,530,101 va
5,585,089; Winter et al., US 5,225,539, Carter, US 6,407,213, Adair, US 5,859,205
6,881,557, Foote, US 6,881,557). Trinh ti khang thé nhén c6 thé 13, vi du, trinh ti ving
bién ddi khang thé hoan chinh clia ngudi, hdn hop ctia céc trinh ty nay, trinh tur lién tng
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ctia trinh ty khang thé ngudi (vi dy, trinh ty lién mg ving bién dbi chudi nhe va chudi

ning cta Kabat, 1991, néu trén), hoic ving bién ddi trinh tur dong mam phai.

Vi du v& trinh tu nhan déi vé6i chudi ning 13 ving bién dbi hoan chinh chudi ning
cua ngudi véi mé truy nhap NCBI BAC02037 (GI: 21670055). Trinh ty nhan nay bao
g&n hai CDR c¢6 cling dang tiéu chudn nhu chudi ning 1H7 cta chudt nhit va c6 mirc
turong ddng trinh tr bing 65,8% trong khung viing bién d6i chudi ning. Néu trinh tu nhan
khéc dugc st dung, thi trinh ty nhin nay co thé 1a vi dy, trinh tr ving bién dbi chudi
ning hoan chinh ctia ngudi, c¢6 ngudn gbe tir dong mam phdi VH1-18 hojc trinh tu vung
bién dbi chudi ning hoan chinh lién hop véi mét trong sb céc trinh tu dong mam phoi

nay.

Pbi v6i chudi nhe, vi du vé trinh tu nhén 1a ving bién ddi chudi nhe hoan chinh
v6i mé truy cdp NCBI AAY33358 (GI:63102905). Trinh ty nhin nay bao gém hai CDR
co cung dang tiéu chudn nhu chudi nhe 1H7 ciia chudt nhét va ¢6 mirc tuong df”)ng trinh
tu bing 65,4% trong khung ving bién dbi chudi nang. Néu trinh tr nhén khac dugc st
dung, thi trinh tu nhan nay c6 thé 1a vi du, trinh tu ving bién dbi chudi nhe hoan chinh
clia ngudi, ¢6 ngudn gbc tir dong mam phoi A30 hodc trinh tir viing bién d6i chudi nhe

hoan chinh lién hgp véi mét trong s cac trinh tr dong mim phoi nay.

Khéng thé dugc 1am giéng nhu cia ngudi theo sang ché 1a khang thé c6 behudi
nhe va ba chudi ning CDR nhu dugc xac dinh theo Kabat toan b6 hodc vé co ban 1a tir
- khéng thé cho 1H7 cua chudt nhit va trinh tu khung ctia viing bién dbi hoan chinh va
ving héng dinh, néu c6 mit, toan bo hodc vé& co ban 1A tir trinh tu khéng thé nguoi.
Tuong ty, chudi ndng dugc lam giéng nhu cta ngudi 1a chudi ning c6 ba chudi ning
CDR nhu dugc xac dinh theo Kabat toan bd hodc v& co ban 13 tir chudi nang cua khang
thé 1H7 cta chudt nhit, va trinh tu bién ddi chudi ndng hoan chinh va trinh ty ving hfing
dinh chudi ndng, néu c6 mit, toan bd hodc vé co ban 12 tir trinh tw chudi ning khéng thé
ngudi. Tuong tw, chudi nhe duge lam gibng nhu ctia ngudi 13 chudi nhe ¢6 behudi nhe
CDR nhu dugc x4c dinh theo Kabat toan bd hodc vé co ban 1a tir chudi nhe ctia khang thé
m1H7 cta chuét nhit, va trinh tu bién dbi chudi nhe hoan chinh va trinh tu viing héng
dinh chudi nhe, néu c6 mit, toan bd hoic vé co ban 14 tir trinh trr chudi nhe khéng thé
ngudi. CDR vé co ban 1a tir m1H7 néu it nhit 60%, 70%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% hoic 100% gbc twong tmg 1a tuong ddéng véi cac gbe tuong Ung trong
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CDR tuong ung cua ml1H7. Trinh tu khung clia ving bién ddi hoan chinh cta chudi
khang thé hoic trinh tu ving hing dinh cia chudi khang thé vé co ban 12 14n lugt tir trinh
tu khung ctia mién bién dbi hoan chinh cua ngudi hoic trinh tir viing hing dinh cia ngudi
khi it nhit 85%, 90%, 95%, 96%, 97%, 98%, 99% hodc 100% cac gbc tuong tmg da dugc
Xéc dinh theo Kabat 13 trong déng.

Mot sb axit amin tir cac gbc viing khung ving bién d6i hoan chinh cua nguoi co
thé dugc chon dé thay thé dua trén anh hudng clia ching 1én ciu dang CDR va/hodc kha
ning gan két véi khang nguyén, théng qua tuong tac giit cdc chudi ning va chudi nhe,
tuong tac vdi viung dn dinh, 12 vi tri 3 cai bién sau dich ma thich hop hoac khong thich
hop, 1a gbc khong phd bién dbi voi vi tri cia né trén trinh ty viing bién dbi cua ngudi va
tlr d6 c6 thé tao ra tic dung mién dich trong cac ly do khac. 11 vi tri khung viing bién dbi
dudéi day duogc xem 1a vi tri du tuyén dé thay thé mot hodc nhiéu ly do nay nhu dugc néu
cu thé trong phan Vi du (L46F, Y49C, F83A, V11L, T28S, R38K, M481, V67A, M69L,
T71A, YI1F).

Trong ban md ta nay, gbc dugc d& cap 1dn dau tién 12 gdc ciia khang thé duge lam
gidng nhu ciia ngudi da tao ra bang cach ghép cac CDR Kabat vao khung nhéan cua
ngudi, va gbe duge dé cap 1an thir hai 1a gbc @é thé gbc nay. Do do, trong cic khung vung
bién dbi, gbc dugc dé cép lan dau tién 1a gbc cia ngudi va trong cac CDR, gbe duge dé

cap 1an déu tién 14 gbc ctia chudt (vi du, C97S).

Viéc thé axit amin c¢6 thé dwoc thuc hién trong cac CDR. Mdt cach bién dbi 1a thé
mot s6 gbe nhét dinh trong cac CDR cia khang thé 1H7 ctia chudt véi cac gbc twong tng
tlr trinh ty CDR ctia nguoi, thudong 1a tir cdc CDR cua trinh ty nhén cia ngudi ding dé
tao ra khang thé duoc lam giéng nhu cia ngudi minh hoa. Trong mot sb khang thé, chi
mot phan CDR, tirc 1 phin nhém cla céc gbc CDR cén thiét cho viéc gin két, duoc goi
12 SDR, cén duoc duy tri kha ning gin két trong khang thé dugc lam gidng nhu cua
ngudi. Cac gbec CDR khong tiép xuc véi khang nguyén va khéng nim trong cac SDR ¢6
thé dugc x4c dinh dua trén céc nghién ctru trude day (vi du, cac gbec H60-H65 trong CDR
H2 thudng khong cén thiét), tir cic ving cia CDR Kabat ndm ngodi vong siéu bién
Chothia (Chothia, J. Mol. Biol. 196:901, 1987), b%mg cach tao mau phén tir va/hoic theo
kinh nghiém, hodc nhu dugc mo ta trong Gonzales et al., Mol. Immunol. 41:863 (2004).

Trong cac khang th€ duoc lam gidong nhu ciia ngudi nhu vy & céc vi tri trong d6 mot
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hozc nhiéu gbc CDR cho 1a khong ¢6 mit hodc trong d6 CDR cho nguyén ven bi khuyét,
axit amin chiém gitt vi tri nay c6 thé 13 axit amin chiém gitt vi tri trong tmg (bang cach
dénh s6 Kabat) trong trinh ty khang thé nhan. Nhiéu qué trinh thé trinh tw nhan nay déi
v6i céc axit amin cho trong cac CDR dugc bao gdm dé phan trng mirc can bang clia cac
nghién ctru canh tranh. Viéc thé nay 1a ¢6 loi dé 1am giam s luong axit amin ctia chudt
trong khang thé dugc lam giéng nhu cia ngudi va tir d6 1am gidm kha ning tao mién
dich. Tuy nhién, viéc thé nay ciing c¢6 thé lam thay ddi ai luc, va tdt hon néu tranh duoc
mirc giam dang ké i luc nay. Céc vi tri thé trong cdc CDR va axit amin c4n thé cfing c¢6

thé_ dugc chon lgc theo kinh nghiém.

Mot Iy do @ tién hanh thé trong CDR 1a gbc ctia chuét 1a vi tri cia qua trinh cai
bién sau dich ma c6 thé gay can trd sy bidu hién hoic lip rap khang thé. Tai day, vi tri
H97 nam trong CDRH3, dugc chiém gilt boi C trong 1H7 cia chudt duge xac dinh 1a vi
tri thé.

11 vi tri d6t bién nguoc coa khung viing bién dbi va 1 vi tri thé CDR d3 néu trén
c6 thé duoc hop nhét vao cac khang thé dugc lam gidng nhu cia ngudi 1H7 trong nhiéu
kiéu hoan vi. Viing bién dbi chudi ning ctia cac khang thé nay c6 thé dugc thé hién bsi

trinh tu bao gém QVQLVQSGAE-X;-KKPGASVKVSCKASGY-X,-FTSYYIHWV-X;-
QAPGQGLEW-X,-GWIYPGSGNTKYSEKFKGR-X5-T-X¢-T-X-
DTSTSTAYMELRSLRSDDTAVY-Xg-CARDG-X,-YGFAYWGQGTLVTVSS, trong
d6 -X;- 1a V hodc L; -X,- 1a S hodc T; -X;- 12 R hodc K; -X4- 1a M hoic I; -Xs- 1a V hoic
A; -Xg-1a M hodc L; -X7- 1a T hodc A; -Xg-1a Y hodc F; -Xo-1a C, M, S, ho#c T (SEQ
ID NO.46). Trong mot sé ving bién d6i chudi ning, -Xo- 1a C. Mot sb ving bién dbi
chudi nhe 6 thé dwogc thé  hién béi trinh tr  bao  gdm
DIQLTQSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPK-Z;-LI-
Z,-AASNLESGVPSRFSGSGSGTDFTLTISSLQPED-Z5-
ATYYCQQSNEDPFTFGQGTKLEIK, trong d6 -Z;- 1a L hodc F; -Z,- 1a Y hoic C; -Z5-
12 F hodc A (SEQ ID NO.47). Trong mdt s6 khang thé viing bién dbi chudi ning bao gdm
SEQ ID NO.46 va ving bién ddi chudi nhe bao gdm SEQ ID NO.47. Vi du, céc gbc, X;
va X3 cua SEQ ID NO.48 13 V va R, twong tng. Vi du, cac géc, Xs-va X5 cua SEQ ID
NO.46 12 A va gbc Z; ctia SEQ ID NO.47 1a F. Vi du, céc gbe, -Xy, X, va Xg cua SEQ
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ID NO.46 ala M, M, va Y, tuong Ung, va géc 7, va 3 cua SEQ ID NO.47 1a C va F,
tuong Ung. Vi dy, cac géc, X, va Xg cia SEQ ID NO.48 1a T va C, tuong tng.

Mot sb khang thé chira hai vi tri thé chudi nang va hai vi tri thé chudi nhe. Vi du,
vi tri H67 dugc chiém giit bsi A, H71 dugc chiém gitr boi A, vi tri L46 dugc chiém gitr
béi F, va vi tri L49 dugc chiém giir boi C. Trong mot sb khang thé, ving bién ddi chudi
ndng hoan chinh cé trinh tu axit amin 1a SEQ ID NO.23. Trong mot sb khéng thé, ving
bién dbi chudi nhe hoan chinh c6 trinh tw axit amin 1a SEQ ID NO.37. Vi du, in H3L3
(HulH7VHv3 (SEQ ID NO.23-HulH7VLv3 (SEQ ID NO.37)), ving bién d6i chudi
- ndng hoan chinh c6 trinh tir axit amin 14 SEQ ID NO.23, va vung bién d6i chudi nhe hoan
chinh c6 trinh tu axit amin 1a SEQ ID NO.37.

Séng ché dé cap dén bién thé ctia khang thé duoc 1am gidng nhu cta ngudi H3L3
.trong d6 ving bién ddi chudi ning hoan chinh duge lam gidng nhu cta ngudi ¢6 trinh ty
tuong dong it nhat bang 90%, 95%, 96%, 97%, 98% hodc 99% so véi SEQ ID NO.23 vi
chudi ning dugc lam gidng nhu cta ngudi ving bién ddi hoan chinh c6 trinh tu tuong
dong it nhét bang 90%, 95%, 96%, 97%, 98% hodc 99% so v6i SEQ ID NO.37. Mbt sb
khéng thé dugc 1am gibng nhu ctia ngudi nhu vy bao gdm ba chudi ning va bechudi nhe
CDR toan bd hoic vé co ban 1a trong ddng véi cac vung CDR cua H3L3, 1a tuong tu nhu
céc trinh tu cua khéng thé nhan cta chudt nhit. Céc vung CDR ¢6 thé dugc dinh nghia
bing cach dinh nghia théng thudng bét ky (vi du, Chothia) nhung t6t hon néu dugc danh
s6 thir tr theo hé théng danh sb thir ty Kabat.

Mot s6 bién thé ciia khang thé duoc 1am gidng nhu cta ngudi H3L3 van gilr dugc
mdt s6 hodc toan bd cac dot bién ngugc trong H3L3. Mat khéc, it nhét 1, 2, 3 hoic tdt
hon 12 toan bd 4 vi tri sau 13 ¢6 mat: H67 dugc chiém gitt bdi A, va H71 dugc chiém gitlt

bdi A, L46 duge chiém gitr boi F, va vi tri L49 dugc chiém gitt boi C.

Ngoai viéc giit it nhét 1, 2, 3 hoic t6t hon 13 toan bd 4 dot bién nguoc cia H3L3,
cac khang thé dugc lam gidng nhu cta ngudi 1H7 cling ¢6 thé chtra dot bién nguoc bd
sung trong cac khung ving bién dbi. Vi du vé cac dot bién ngugc nay bao gdm H11 dugce
chiém giit boi L, H28 dugc chiém gitr boi S, H38 duge chiém giit béi K, H48 duoc
chiém giit bsi I, H69 duogc chiém gitr boi L, H91 dwoc chiém git béi F, va/hodc L83

duoc chiém gilt béi A. D€ chon loc dgt bien ngugce cho san pham diéu tri hodc chan doén,
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ngudi ¢6 hiéu biét trung binh trong linh vuc nay cin xem xét mirc d6 ma ching thuong
khong 1am cai thién 4i Iyc va mirc 46 ma viéc dua nhidu gbc cua chudt nhit c6 thé 1lam
tdng nguy co tao tinh mién dich. Vi du, H3L1 bao gdm ving bién dbi chudi ning hoan
chinh cia SEQ ID NO.23, va chudi nhe ciia SEQ ID NO.33. Vi du, H4L1 bao gém ving
bién dbi chudi nng hoan chinh ciia SEQ ID NO.25, va chudi nhe cia SEQ ID NO.33.

Phuong phép bién dbi khéc 13 sir dung trinh tw nhan khac cta ngudi nhu d3 néu
trén. Viéc thé trong cac vung CDR c6 thé xay ra nhu d3 néu trén, vi du, & vi tri H97,
nhung trude khi chon loc viée thé nhu vay cho san phém diéu tri hodc chin doén, chuyén

gia trong linh vuc can xem xét anh hudng t6i i luc va sy bi€u hién khang thé.

Néu vi tri H97 & CDRH3 ciia chudt nhét khong phai 13 xystein, thi tét hon néu n6
duoc chiém giit bdi M, S, hoidc T. Mot sd khang thé bao gdm chudi ning dugc lam giéng
nhu cla ngudi bao gdbm Kabat CDR1 ciia SEQ ID NO.12: SYYIH; Kabat CDR2 ciia
SEQ ID NO.13: WIYPGSGNTKYSEKFKG; Kabat CDR3 cua SEQ ID NO.48: DG-X,-
YGFAY, trong d6 -X,- 1a C, M, S, hogc T, tot hon 1a C. Mot s6 khang thé bao gdm chudi
ning dugc lam gibng nhu cia ngudi bao gdm Kabat CDR1 cia SEQ ID NO.15:
KASQSVDYDGDSYMN; Kabat CDR2 cia SEQ ID NO.16: AASNLES; Kabat CDR3
cia SEQ ID NO.17: QQSNEDPFT. Mbt s khéng thé bao 26m chudi nang dugc lam
gidng nhu ctia ngudi bao gdm ba CDR Kabat ¢6 cic SEQ ID NO.12, 13, va 48 va chudi
ning dugc 1am giéng nhu ciia ngudi bao gdm ba CDR Kabat ¢6 céc SEQ ID NO.15-17.
Trong mdt s6 khang thé nay, chudi ning dugc 1am giéng nhu ciia ngudi bao gdm ba CDR
Kabat c6 SEQ ID NO.12-14 va chudi ning dugc 1am gidng nhu cia ngudi bao gdm ba
CDR Kabat c6 SEQ ID NO.15-17.

Ngoai ra, sang ché ciing d& cép dén khang thé 1H7 dugc lam gidng nhu cia ngudi
trong d6 ving bién d6i chudi niing hoan chinh dugc lam gidng nhu cia nguodi cd mic
tuong ddng it nhét bang 90%, 95%, 96%, 97%, 98%, hodc 99% hodc 100% so véi cac
SEQ ID NO.19, 21, 23, 25, va 27 va vung bién dbi chudi nang hoan chinh dugc lam
gidng nhu cta ngudi ¢6 mirc trong ddng it nhit bing 90%, 95%, 96%, 97%, 98%, hoic
99% hoiic 100% so véi trinh tir bit ky trong sé cac SEQ ID NO.33, 35, 37 va 39.

Céc cach hoan vi khic cta 11 khung ving bién dbi dot bién nguoc va 1 dot bién

CDR nhu da néu trén c6 thé duge két hop vao cac khang thé 1H7 dugc lam gidng nhu
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cua ngudi. Trong mot sb khéng thé nay, vi trf L46 dugc chiém gitt bdi L hoidc F (tét hon
1a F) va/hodc vi tri L49 duge chiém gitr boi Y hodc C (tdt hon 1a C) va/hoic vi tri L83
dugc chiém giir bdi F hodc A, va/hodc vi tri H11 duoc chiém gilt bdi V hodc L, va/hoic
- vi tri H28 duoc chiém gitr b&i T hodc S, va/hodc vi tri H38 duoc chiém gilt béi R hoac K,
va/hodc vi tri H48 dugc chiém gift bdi M hodc I, va/hodc vi tri H67 dwoc chiém giit béi
V hogc A (tét hon 13 A), va/hoic vi tri H69 dwoc chiém giit béi M hodc L, vi/hoic vi tri
H71 dugce chiém gitt boi T hodc A (t6t hon 13 A), va/hodc vi tri H91 duge chiém giit boi
Y hoidc F, va/hodc vi tri H28 duoc chiém gilt bdi S hoac T, va/hodc vi tri H97 duoc

chiém gitr boi C hoac M hodc S hoic T (tt hon 1a C).

Trong mot sb khéng thé nay, mot s6 hodc toan bd dot bién nguoc trong
HulH7VLvl1-v4 va HulH7VHv1-v5 dugc giir lai. Tét hon néu dot bién nguoc & cac vi
tri 146, H67, va H71 duoc giir lai. Mat khac, vi tri L46 duoc chiém gitt boi F, vi tri H67
dugc chiém gitt béi A, va vi tri H71 duoc chiém giit bdi A. Tét hon nita néu dot bién
ngugc & cac vi tri L46, 149, H67, va H71 dugc giit lai. Mit khac, vi tri L46 dugc chiém
giit béi F, vi.tri L49 dugc chiém gitr béi C, vi tri H67 dugc chiém gitt béi A, va vi tri
H71 dugce chiém giit béi A. Trong mét sb khéang thé, mot sb hodc toan bo céc vi tri chudi
nang H11, H28, H38, H48, H67, H69, H71, vi/hosc HI1 1an lwot dugc chiém giit bai L,
S, K, I, A, L, A, va F. Tuong tu trong mot sb khéng thé, mot sb hodc toan bd cac vi tri
‘chudi nhe L46, L49 va/hodc L83 1an luot duge chiém gitr boi F, C va A. Trong mot sb
khang thé, 1, 2, 3, 4, 5, 6, 7, 8, 9 hodc toan bd mudi vi tri H11, H28, H38, H48, H67,
H69, H71, H91, L46, L49 va L83 1an lugt dugc chiém git boi L, S, K, L, A,L, A, F,F, C
va A. Trong mot sb khang thé, 0, 1, 2, 3,4, 5, 6, hoic 7 vi tri dugc bién dbi trong khung
ving bién ddi chudi ndng hoan chinh so véi SEQ ID NO.44, va 0, 1, 2, hodc 3 vi tri dugc
bién ddi trong khung ving bién ddi chudi nhe hoan chinh so véi SEQ ID NO.45. Trong
mdt s6 khang thé nay, vi tri H97 duge chiém gift béi C. Tét hon néu khang thé duoc lam
gidng nhu cia ngudi ¢6 Kp dbi véi alpha-synuclein nim trong khoang tir 0,5 dén 2 so véi

khéng thé ciia chudt hosc khang thé kham 1H7.

Trong mdt s6 khang thé, vi tri L46 dwoc chiém giit bsi F, vi tri H67 dugc chiém
gitt béi A, vi tri H71 dugc chiém gitr béi A, vi tri H11 duge chiém gitt bdi V, va vi tri
H38 dugc chiém giit boi R. Trong mot s6 khang thé nay, vi tri L49 duoc chiém giit béi

Y. Tét hon nita néu trong mot sb khang thé nay, vi tri L49 duogc chiém gift béi C. Trong
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‘mot s§ khang thé nay, vi tri L83 dugc chiém gilt béi F. Trong mot sé khang thé nay, vi tri
L83 dugc chiém giit bdi A. Trong mot sb khang thé nay, vi tri H97 duoc chiém giit boi
C. Trong mot s6 khéng thé ndy, vi tri H28 duoc chiém gilr béi T hodc S, vi tri H48 dugce
chiém gitt bdi M, vi tri H69 dugc chiém giit boi M va vi tri H91 duoc chiém gitr boi Y.
Trong mot sb khéng thé ndy, vi tri H28 duoc chiém gilt béi T hodc S, vi tri H48 duge
chiém giit béi M, vi tri H69 dugc chiém giit boi M va vi trf H91 duoc chiém giit boi F.
Trong mot sb khéng thé ndy, vi tri H28 dugc chiém gilt boi T hodc S, vi tri H48 dugce
chiém giit béi M, vi tri H69 dugc chiém giit boi L va vi tri H91 duge chiém git boi Y.
Trong mot s6 khéng thé nay, vi trf H28 dugc chiém giit boi T hoic S, vi tri H48 duoc
chiém gitt bdi M, vi tri H69 dugc chiém gitt boi L va vi tri H91 duge chiém gitt béi F.
Trong mdt s6 khang thé nay, vi tri H28 dugc chiém giit boi T hodc S, vi tri H48 duoc
chiém gift bdi I, vi tri H69 dugc chiém gitr boi M va vi tri H91 duoc chiém git béi Y.
Trong mot sd khang thé nay, vi tri H28 dugc chiém gift bdi T hodc S, vi tri H48 duoc
chiém gitr bi I, vi tri H69 dugc chiém gitt boi M va vi tri H91 duoc chiém giit béi F.
Trong mot sb khéﬁg thé ndy, vi tri H28 dugc chiém gitt béi T hodc S, vi tri H48 duogc
chiém git boi L, vi tri H69 dugc chiém giit bdi L va vi tri H91 duge chiém gitr béi Y.
Trong mot sb khéng thé ndy, vi tri H28 dugc chiém gilt boi T hodc S, vi tri H48 duoc
chiém gift bdi I, vi tri H69 dugc chiém gitr boi L va vi tri H91 duoc chiém giit béi F.
Trong mot sb khéng thé ndy, vi tri H11 duoc chiém gitt bdi L, va/hodc vi tri H38 duoc

chiém giit béi K, va/hodc vi tri H97 dugc chiém gitt bai S.

Trong khang thé bit ky trong sb céc khang thé néu trén, viéc thé axit amin khéc c6
thé dugc thyuc hién trong khung ving bién déi hoan chinh, vi dy, trong cac gbc khong gén
- két véi cac CDR. Thong thudong, viéc thay thé da dugc thuc hién trong céc trinh tu bién
d6i dugc 1am gidng nhu cua ngudi duge bao toan v& céc axit amin da duogc thé. Trong
mot sd khang thé, viée thay thé so véi HulH7VLvl1-v4 va HulH7VHvV1-v5 (c6 hoidc
khong dugc bao toan) khong ¢6 anh huéng déng ké 1én 4i luc gin két hodc hiéu luc cia
khéng thé thu dugc so v6i HulH7VLv1-v4 va HulH7VHv1-v5, tic 13 kha ning gin két

cua no véi alpha synuclein cia nguoi.

Céac bien the thuong khac khong nhi€u so véi trinh tu ving bién ddi chudi ning

hodc chudi nhe hoan chinh cia HulH7VLv1-v4 va HulH7VHv1-v5 (vi du, thuong
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khong qua 1, 2, 3, 5 hodc 10 trong cic khung ving bién dbi chudi nhe hodc chudi ning

hoan chinh, hoic ca hai) v& doan thé, doan khuyét hodc doan xen.
C. Chon loc ving héng dinh

Ving bién dbi chudi ning va chudi nhe ciia céc khéng thé duoc 1am gidng nhu cia
ngudi c6 thé duoc lién két vé6i it nhat mot phén ving hing dinh cta nguoi. Viée chon loc
vung héng dinh phu thudc vao, mot phén, doc tinh té bao phu thudc khang thé, thuc bao
phu thudc khang thé va/hodc doc tinh té bao bd sung c6 xdy ra hay khong. Vi du, cac chét
dong vi IgG1 va IgG3 ciia ngudi c6 doc tinh té bao phu thudc bd sung va céc isotyp IgG2
va IgG4 cia ngudi lai khdng c¢6 doc tinh nay. IgG1 va IgG3 cua ngudi cling gy chirc
ning cam (mg qua trung gian t& bio manh hon so véi IgG2 va IgG4 cua ngudi. Vung
hang dinh chudi nhe c¢6 thé 14 lambda hodc kappa. Ving hing dinh kappchudi nhe cta
ngudi dai dién c6 trinh tr axit amin nhu néu trong SEQ ID NO.49. Arginin ¢6 diu tin
cing N ¢6 SEQ ID NO.49 c6 thé bi khuyét, trong trudng hop ving hing dinh kappchudi
nhe ¢6 trinh ty axit amin nhu néu trong SEQ ID NO.51. Vung héng dinh chudi ning
IgG1 cla nguoi dai dién ¢ trinh tir axit amin nhu néu trong SEQ ID NO.50. Ving hf“ing
dinh chudi ning IgG2 cta ngudi dai dién c6 trinh ty axit amin nhu néu trong SEQ ID
NO.57. Céc khang thé ¢6 thé dugc bidu hién dudi dang ciu trac tir phan chira hai chudi
nhe va hai chudi ning, 1a cac chudi ning, chudi nhe riéng biét, nhu Fab, Fab', F(ab')2, va
Fv, hogc duéi dang khang thé chudi don trong d6 cac ving bién ddi hoan chinh chudi

ning va chudi nhe duoc lién két qua vung dém.

Céc ving hing dinh ciia ngudi c6 bién thé alotyp va bién thé isoalotyp gifta céac ca
thé khac nhau, tirc 13 cac ving hing dinh nay c6 thé khac nhau trong céc ca thé khac nhau
& mét hogic nhiéu vi tri da hinh. Cac isoalotyp khéc nhau vé céac alotyp & chd huyét thanh
nhén biét isoalotyp s& gin két véi ving khéng da hinh ciia mot hogc nhidu isotyp khéc.
Do viy, vi dy, ving hang dinh chudi ngdng khac 1a alotyp IgG1 Glml hoic IgG1 G1m3
va ¢6 trinh ty axit amin nhu néu trong SEQ ID NO.52 hogc SEQ ID NO.55. Ving hing
dinh chudi ning khac nita ¢6 trinh ty axit amin nhu néu trong SEQ ID NO.52 hoic SEQ
ID NO.55 chi khéc 12 né khéng c6 lysin & dau t4n cing C.

Mot hodc mdt vai axit amin & dau amino hodc carboxy ciia chudi nhe va/hoic

chudi nang, nhu lysin & dau tan ciing C cia chudi nang, c6 thé bi thiéu hodc c6 ngudn gbe
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tir mot phan hoic toan bd phan tir. Viée thé ¢ thé duoc tién hanh trong viing hang dinh
dé 1am giam hodc lam ting chuc ning cam ung nhu doc tinh té bao bd sung hodc ADCC
(vi dy, xem Winter et él., Patent My sb 5,624,821; Tso et al., Patent My s6 5,834,597; va
Lazar et al., Proc. Natl. Acad. Sci. USA 103:4005, 2006), hodc dé kéo dai thoi gian ban
thai & ngudi (vi du, xem Hinton et al., J. Biol. Chem. 279:6213, 2004). Viéc thé dai dién
bao gém Gln & vi tri 250 vd/hodc Leu & vi tri 428 (viéc danh sb EU duogc st dung trong
doan nay ddi v6i ving hing dinh) dé lam ting thoi gian béan thai clia khang thé. Viéc thé
& vi tri bat ky hodc toan bd cac vi tri 234, 235, 236 va/hodc 237 lam giam 4i luc déi véi
cac thu thé Feo, cu thé 1a thu thé FcoRI (vi du, xem US 6,624,821). Mot sb khang thé c6
alanin duoc thé & cac vi tri 234, 235 va 237 cia IgG1 ngudi dé 1am gidm chirc ndng cam
ung. Tuy y, cac vi tri 234, 236 va/hodc 237 trong IgG2 ngudi duoc thé béng alanin va vi
tri 235 dugc thé bang glutamin (xem, vi du, US 5,624,821).

A ‘Trong mdt s6 khang thé, viing hing dinh chudi nhe c6 trinh ty axit amin 1a SEQ
ID NO.49. Trong mét s6 khang thé, ving hing dinh chudi ndng c6 trinh ty axit amin 1a
SEQ ID NO.52. Vi du vé c4c chudi nang HulH7 ¢6 SEQ ID NO.53 hoic SEQ ID NO.54.
Vi du vé cac chudi ndng HulH7 ¢6 trinh ty axit amin cia SEQ ID NO.55 hodac SEQ ID
NO.56. Trong mét sé khang thé, chudi nhe 1a SEQ ID NO.53. Trong mdt s§ khang thé,
chudi nzng 13 SEQ ID NO.56.

D. Biéu hién khéng thé t4i t5 hop

Cac khang thé c6 thé duogc san sinh bang cach biéu hién tai tb hop. Axit nucleic
' ma héa céc khang thé nay c6 thé duoc t6i vu codon dé bidu hién trong loai té bio mong
mudn (vi du, CHO hoic Sp2/0). CAu tric axit nucleic tai td hgp thuong bao gbém trinh ty
d6i chimg biéu hién dugc lién két didu khién véi trinh ty ma héa cia chudi khang thé,
bao gdm viing ving khéi ddu ty nhién hogic khac loai. Trinh tu déi ching biéu hién c6 thé
1a hé ving khai dau cia té bao c6 nhan dién hinh trong vecto c¢6 kha nang bién nap hodc
gdy nhiém té bao dich c6 nhan dién hinh. Ngay khi vecto dugc dua vio vat chi thich
hop, vét chi ndy dugce giit trong cac diéu kién thich hop @ biéu hién trinh tu nucleotit &
ndng do cao, va thu thap va tinh ché cac khang thé phan ung chéo. Vecto hoac vecto ma
héa chubi khang thé c6 thé con chira gen d& chon loc, nhu dihydrofolat reductaza, dé

khuéch dai nhiéu ban sao cia axit nucleic ma héa cic chudi khang thé nay.
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E. coli 1a vt chi nhan so, cu thé duge st dung dé biéu hién cac khang thé, cu thé
1a cic méanh khang thé. Vi khudn, nhu nim men cling thich hop dé bidu hién.
Saccharomyces, 1a vat chu ndm men duoc léy lam vi duy, véi vecto thich hop c6 trinh tu
d6i ching biéu hién, diém khéi ddu tai ban, trinh ti két thiic va cac dic tinh twong tu néu
mudn. Cac ving khéi dau thuong bao gdm 3-phosphoglyxerat kinaza va cac enzym
glycolytic khac. Cac ving khéi dau cam {mg ctia nAm men bao gdm, trong s cac gen
khéc, ving khéi dau tir dehydroaza ruou, isoxytochrom C, va enzym déap ung véi qua

trinh tiéu thu maltoza va galactoza.

Céc té bao dong vét c6 vu cb thé duge stir dung dé biéu hién cac doan nucleotit ma
héa globulin mién dich hoic cic manh ctia né. Xem Winnacker, From Genes to Clones,
(VCH Publishers, NY, 1987). Nhiéu dong té bao vat chi thich hop c¢6 kha ning tiét
protein nguyén ven khac loai dd dugc phat trién trong linh vuc k¥ thuét nay, va bao gbdm
dong té bao CHO, cac dong t& bao COS khac nhau, t& bao HeLa, t& bao HEK293, té bao
L, va u tity khong san sinh ra khéng thé bao gdm Sp2/0 va NS0. C6 thé ¢6 1oi dé st dung
té bao khong phai 1a ngudi. Cac vecto biu hién dbi véi cac té bao nay c6 thé bao gbém
trinh tu d6i chimg biéu hién, nhu diém khoi du tai ban, viing khéi dau, ving ting cuong
(Queen et al., Immunol. Rev. 89:49 (1986)), va vi tri thong tin xir Iy can thiét, nhu vi tri
lién két ribosom, vi tri phan cit ARN, vi tri polyadenyl héa, va trinh tu két thiic phién ma.
Céc trinh ty d6i chimg biéu hién thich hop 13 ving khéi ddu ¢6 ngudn gbc tir gen ndi
sinh, xytomegalovirut, SV40, adenovirut, papilomvirut ciia bo, va cac gen tuong tu. Xem

Co et al., J. Immunol. 148:1149 (1992).

Khi dd chuyén céc vecto mi hoa khang thé chudi ning va chudi nhe vio moi
truong t€ bao, thi cac von té bao co thé dugce sang loc dé tai tao qua trinh phat trién va
chét luong san phdm trong méi truong khéng cd huyét thanh. Céc vén té bao tao ra & diu
sau d6 c6 thé duoc tao cac té bao don chira FACS dé tao ra cac don dong. Tét hon néu
hiéu suét déc hi€u 1a trén 50 pg hodc 100 pg/té bao/ngay, twong tng v6i ndéng do san
phim 16n hon 7,5 g/L méi trudng. Cac khang thé dwoc sén sinh boi cac dong té bao don
ciing ¢6 thé dugc thir nghiém vé d6 duc, dic tinh loc, PAGE, IEF, quét UV, HP-SEC, sép
xép carboydrat-oligosacarit, quang phd khéi, va thir nghiém gin két, nhu ELISA hoic
Biacore. Dong da chon tiép d6 c6 thé duoc ddn vao nhiéu lo nhd va dugce bao quén dong

lanh @ sir dung tiép theo.
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Ngay khi dugc biéu hién, cac khang thé c6 thé duoc tinh ché theo cac phuong
phép tiéu chuin trong linh vire k¥ thuét ndy, bao gdm bit giit protein A, cot sic ky (vi duy,
tuong tac ky nudc hoic trao ddi ion), giam d6 pH dé€ bt hoat virut va céc phuong phéap

turong tu (xem téng quan, Scopes, Protein Purification (Springer-Verlag, NY, 1982)).

Phuong phap san xuét cic khang thé trén thi trudng bao gdm t6i wu héa codon,
chon loc ving khéi dau, doan phién ma, va ving két thic, tao dong t& bao don khong
chira huyét thanh, thu gom té bao, st dung chét danh dau chon loc dé khuéch dai ban sao,
ving két thiic CHO, tao dong té bao don khong chira huyét thanh, cai thién nbéng do
protein (vi dy, xem US 5,786,464, US 5,888,809, US 6,063,598, US 6,114,148, US
7,569,339, 'W02004/050884, W02005/019442, WO02008/012142, WO02008/012142,
WO02008/107388, va W02009/027471).

E. Axit nucleic

Séng ché ciing dé cép dén axit nucleic ma hoa chudi nang va chudi nhe bét ky da
néu trén. Thong thuong, cic axit nucleic ciing ma héa peptit tin hiéu da ngung tu véi
chudi ning va chudi nhe hoan chinh (vi du, peptit tin hiéu c¢6 trinh ty axit amin nhu néu
trong SEQ ID NO.29, SEQ ID NO.31 va SEQ ID NO.41 c6 thé dugc ma hoa béi axit
nucleic ¢6 trinh ty nhu néu trong SEQ ID NO.28, SEQ ID NO.30 va SEQ ID NO.40).
Céc trinh tu ma hoa trén axit nucleic ¢ thé nim trén lién két didu khién chira trinh tu
- didu hoa dé dam bao viéc biu hién trinh ty ma héa, nhu ving khoi dau, vung tang
cuong, vi tri gén két ribosom, tin hiéu két thic phién mi va cac yéu td tuong tu. Céc axit
nucleic ma héa chudi ning va chudi nhe c6 thé c6 mit & dang riéng biét hodc c6 thé duoc
tach dong vao mot hodc nhidu vecto. Céc axit nucleic c6 thé duge téng hop bang cach, vi
dt_i, téng hop trang théi rén hoic PCR oligonucleotit chdng lop. Axit nucleic ma héa
chudi ning va chudi nhe c6 thé dugc ndi véi nhau dusi dang mot axit nucleic ké tiép, Vi
du, nim trong vecto biéu hién, hodc c6 thé dugc tach riéng, vi du, mdi axit nucleic dugc

tach dong vao chinh vecto biéu hién cia né.
V. Ung dung diéu tri

Sang ché dua ra mot sb phuong phap diéu tri hodc phong ngtra hiéu qua bénh do
thé Lewy & dbi tugng bi bénh hodc c6 nguy co mic bénh nay. Déi tugng bi bénh cin

dugc diéu tri bao gdm céc ca thé ¢6 nguy co bi bénh LBD nhung khéng biéu hién cac
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triéu chung, cling nhu dbi tuong bi bénh da ¢6 céc triéu ching hodc cic ddu hiéu canh
bdo sém ctia bénh do ling dong bét thuong synuclein, vi du, 1am chdm EEG, céac biéu
hién ctia bénh than kinh tdm thin (bénh trAm cam, bénh sa sut tri tu€, ao giac, lo au, lanh
dam, méit khodi cam), thay ddi tu phat (giam huyét ap thé dimg, réi loan bang quang,
ching tdo bodn, dai tién kh6ng tu chu, ting tiét nuGe bot, chiing nubt kho, rdi loan chirc
ning sinh duc, thay dbi kha ning Iru théng mau ndo), thay doi cam giac (khiru giac, dau,
cam nhan bt thudng vé kha nang phén biét mau), réi loan gidc ngi (rbi loan hanh vi giic
ngit REM (RBD), hdi chitng chan khong ngimg/rbi loan van dong cac chi theo chu ky,
chimg ngi lim, chimg mét ngt) va cac ddu hidu két hop khac va céc tridu chimg (mét
méi, chimg nhin ddi, nhin nhoe, tiét nhidu ba nhon, giam/tdng trong lugng). Do do, cac
phuong phép theo sang ché c6 thé dugce ding dé phong nglra cho ca thé ¢ yéu té di
truyén cia bénh LBD. Céc cé thé ndy bao gdm nhitng ngudi da timg méc bénh nay, va
nhing ngudi ¢6 nguy co dd duge xdc dinh bang cach phén tich chit d4nh diu di truyén
hozc sinh héa. Cac chat danh dAu di truyén huéng t6i PD bao gdm cac dot bién & gen
alpha-synuclein hodc Parkin, UCHLI, va CYP2D6; cu thé 1a dot bién & vi tri 30 va 53 cua
gen alpha-synuclein. Ca thé bi bénh Parkinson c6 thé dugc nhan biét tir biéu hién 1am

sang cta n6 bao gdbm giadm tinh trang run, co ciing, chidm van ddng va mat dn dinh tu thé.

O ddi tugng bi bénh khéng c6 triéu ching, viée didu tri c6 thé bit ddu & d6 tudi
bat ky (vi dy, 10, 20, 30). Thong thuong, tuy nhién, khong cin thiét dé bit diu viéc didu
tri cho dén khi ddi twgng bi bénh dat do tudi 40, 50, 60 hoic 70. Viée diéu tri thuong doi
héi ding da liéu trong mét khoang thoi gian. Viée didu tri ¢6 thé dugc kiém tra bing cach
thir nghiém khéng thé, hodc té bao T hoic té bao B da hoat héa dap tmg véi chét didu tri
(vi du, dang alpha-synuclein peptit da cit) theo thdi gian. Néu dép tmg khéng dat duoc,

liéu lugng tang lén dugc chi dinh.

Céc khang thé c6 thé dugc st dung dé diéu tri hoic phong ngira hiéu qua bénh do
thé Lewy & d6i tuong bi bénh bang cach ding trong céc didu kién tao ra dap ting diéu tri
thich hop & dbi twong bi bénh (vi dy, gidm mang két tu viém day than kinh va/hodc alpha
synclein trén soi truc, thuyén giam ching loan dudng viém day than kinh, cai thién chic
néng nhén thirc, vd/hodc thay dbi, diéu tri hodc ngén ngira sy suy gidm nhén thac) & dbi
twgng bj bénh. Theo mét sb phuong phép, ving bi chimg loan dudng viém day thin kinh

& mang Iudi than kinh ctia vé ndo méi va/hodc hach ddy ndo c6 thé dugc gidm trung binh
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it nhit 10%, 20%, 30%, hoic 40% & dbi trong bi bénh duge diéu tri so sanh v6i nhém

dbi ching.

Suy giam nhén thirc, suy giam tién trién & chirc nang nhan thirc, thay di hinh thai
ndo, va thay ddi chirc ning chirc ning mach mau ndo thong quan sat duge & dbi tuong bi
bénh méc}hoéc ¢6 nguy co bi bénh do thé Lewy. Viéc diing cac khang thé theo sang ché

c0 the trc che hodc 1am chim su suy gidm chirc nang nhan thitc & doi trong bi bénh nay.

Séang ché ciing m6 ta phuong phap thay ddi hodc 1am ting mat do synap than kinh
va/hogic mat d6 té bao hinh cdy. Chi sb thay dbi mat do synap thin kinh hodc mat do té
bao hinh cdy c6 thé dugc xac dinh bing chét danh diu qua trinh tao ra synap
(synaptophysin) va/hodc céc té bao hinh cdy (MAP2). Theo mdt sb phuong phép, mat do

‘synap than kinh hodic mét do t& bao hinh cdy ¢co thé duge phuc hdi t&i muc cla mat do
synap than kinh hoic t& bao hinh ciy gibng & ngudi khde manh. Theo mdt s& phuong
phép, mirc tring binh ctia mat do synap thin kinh hosic mét do té bao hinh cay & dbi
tugng bi bénh duoc didu tri c6 thé ting 1én 5%, 10%, 15%, 20%, 25%, 30% hodc cao hon

so véi nhém ddi tgng bi bénh dbi chimg khong duge didu tri.
VI. Dugc pham va phuong phéap diéu tri

~ Trong céc tmg dung phong bénh, khang thé hoic cac chit cam tmg khang thé hoic
dugc phém chtra n6 dugc dung cho dbi trong bi bénh min cam véi, hodc theo cach khac
" nguy co bi bénh trong phac db (lidu ding, s 1an ding va duong dung) hi¢u qua dé lam
giém nguy co, thuyén giam mirc d9 trim trong, hodc 1am cham sy khéi phét cla it nhét
mot dau hiéu hoic triéu chimg cia bénh. Trong mdt sb tmg dung phong bénh, phac dd
dung 13 hiru hi¢u dé \rc ché hodc l1am cham sy tich tu cua alpha synuclein va cac manh @3
cht trong ndo, va/hodc uc ché hodc lam chdm tic dung giy doc cua nd va’hodc tc
ché/hodc 1am chim qué trinh phat trién cta thiéu hut hanh vi. In céc ung dung diéu tri,
khang thé hodc chit dé cam tmg khang thé dugc ding cho déi tugng bi bénh nghi cb,
hogc da bi bénh do thé Lewy trong phac db (lidu dung, s6 1in ding dudng ding) hiéu qua
@ cai thién hodc it nhat con trc ché sw pha hiy cta it nhét mot ddu hiéu hofc triéu chimg
bénh. Trong mét sb tng dung diéu tri, phac db diing 1 hitu hiéu dé 1am gidm hodc it nhét
con trc ché sur gia ting ndng d6 alpha synuclein va céc manh da cét, cac doc td lién quan
va/hogc thiéu hyt hanh vi.
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Phac d6 duoc xem 13 ¢6 tac dung diéu tri hodc phong ngira néu dbi tugng bi bénh
da duoc didu tri c6 két qua c6 lgi hon so véi két qua trung binh & nhém déi ching gdm
cac dbi tuong bi bénh so sanh khong duge didu tri bing cac phuong phép cia sang ché,
hodc néu két qua c6 lgi hon dugc chiing minh trong dbi tegng bi bénh da duogc diéu tri so
voi déi tuong bi bénh dbi chimg trong nghién ctru 14m sang c6 dbi chung (vi dy, nghién

ctru pha II, pha II/III hodc pha IIT) & mac p < 0,05 hodc 0,01 hodc ngay ca & mirc 0,001.

Liéu hiru higu thay dbi tiy thudc vao nhiéu yéu t§ khac nhau, bao gbm céach ding,
vi tri dich, tinh trang sinh ly ctia dbi tuong bi bénh bao g@)m loai bénh do thé Lewy, xem
liéu dbi tuqng bi bénh c6 phai 1a ngudi mang ApoE, d6i tuong bi bénh 13 ngudi hodc
dong vat, thubc khac duge ding, va xem viéc diu tri 1a ¢o tac dung phong ngtra hodc

diéu trj hay khong.

~ Khoang lidu dai dién d6i véi cac khang thé ndm trong khoang tir 0,01 dn 5
mg/kg, va thong ndm trong khoang tir 0,1 dén 3 mg/kg hodc nim trong khoang tir 0,15
dén 2 mg/kg hodc ndm trong khoang tir 0,15 dén 1,5 mg/kg thé trong ciia ddi tuong bi
bénh. Khang thé c6 thé dugc ding céc liéu nay hing ngdy, vao ngay khéc, hang tudn, hai
tudn mot 14n, hang thang, hang quy, hodc theo liéu trinh khac bét ky dugc xac dinh bing
cach phéan tich theo kinh nghiém. Viéc diéu tri dai dién cin diung da lidu trong khoang
thoi gian dai, vi du, it nhét 6 thang. Phac dd diéu tri bd sung dai dién can dung mot lan

“trong hai tudn hoic mét 14n trong mot thang hoic mét 1an trong 3 dén 6 thang.

Céc khang thé c6 thé dugc ding theo dudng ding ngoai (tic 12 dudng dung trong
d6 khang thé da ding hodc cam tmg di qua hang rdo mau ndo d& t6i vi tri xac dinh & ndo.
Céac duong ding bao gdm tai chd, tinh mach, dudng ubng, dudi da, trong dong mach,
trong so, trong v, trong mang bung (IP), qua miii hodc trong co. Mot sd duc‘mg dung
khéng thé 14 theo duong tinh mach va dudi da. Vi tri tiém hau hét thudng duge thuc hién
& co tay hodc co chan. Theo mot sé phuong phép, cac chit dugc tiém truc tiép vao méd cu

thé trong d6 cac méang lang phu da dugc tich ldy, vi dy, tiém trong so.

Dugc phim dé ding ngoai dudng tiéu hoa c6 thé 1a vo tring va vé co ban 1a ding
truong va duge san xuét trong cac diéu kién GMP. Duoc phém c6 thé duogc bao ché &
dang lidu don vi (ttc 12 liéu lugng ddi voi mbi 1an dung don 18). Dugce phim c6 thé duoc

bao ché b%mg cach str dung mdt hodc nhiéu chét mang, chét pha lodng, t4 dugc hoac chét
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b trg chip nhan vé mit sinh ly. Ché phim tuy thudc vao dudng dung thube da chon. D&
tiém, céc khang thé c6 thé duge bao ché & dang dung dich trong nudc, St hon 13 & chét
dém tuong thich sinh hoc nhu dung dich Hank, dung dich Ringer, hoic dém nuéc mubi
hoic axetat sinh 1y (dé lam giam su khé chiu & vi tri tiém). Dung dich c6 thé chira cac
chit ciu thanh nhu chét tao hdn dich, chét 1am én dinh va/hodc chit phén tan. Theo cach
khac, cic khang thé c6 thé & dang dong kho nhanh d8 tao ra véi chdt din thude thich hop,

vi dy, nuéc vo tring khong chira chit gy sét, trude khi st dung.

Phéc d6 theo sang ché co6 thé dugc ding két hop vé6i chét khac c6 tac dung trong
didu tri hodc phong ngira bénh can duoc didu tri. Vi dy, trong trudng hop bénh Parkinson,
tri liéu mién dich dbi véi alpha synuclein W0O/2008/103472, levodopa, chit chu van
dopamin, chit uc ché COMT, chit tc ché MAO-B, amantadine, hodc chét khang

cholinergic ¢6 thé dugc sir dung két hop véi phac dd theo sang ché.
VII. Cac tng dung khéc

Céc khang thé da néu trén c6 thé duoc sir dung dé phat hién alpha-synuclein trong
chén doan hoic diéu tri 14m sang hoic trong nghién ctru. C4c khang thé ciing c6 thé duoc
ban dudi dang chit phan mg nghién ctru dbi véi nghién ctru trong phong thi nghiém
trong viéc phat hién cac t& bao mang alpha-synuclein va déap tmg cta ching véi cac kich
thich khac nhau. Trong cic tng dung nay, khang thé don dong c6 thé duge danh diu
bang phén tir phat huynh quang, phén tir dan nhdn quay, enzym hodc isotyp phong xa, va
¢6 thé dugc tao ra dudi dang b9 kit chira toan bd cac chét phén Ung can thiét dé tién hanh
thir nghiém d6i vdi alpha-synuclein. Céc khang thé ciing c6 thé dugc st dung dé tinh ché

alpha-synuclein, vi du, bang cach sac ky ai luc.

Cac khéang thé c6 thé dugc st dung dé phat hién LB & dbi twong bi bénh. Cac
phuong phép nay 13 hitu ich d& chin doan hodc x4c nhan viéc chin doan bénh PD, hoidc
cac bénh khac di kém véi sur ¢ méat cia LB trong ndo, hodc d§ nhay cia chung. Vi du,
cac phuong phap c6 thé duoc sir dung & d6i trong bi bénh c6 cac tridu chung cia bénh sa
stt tri tué. Néu dbi twong bi bénh mic LB, thi dbi twong bi bénh cling méc bénh do thé
Lewy, nhu bénh Parkinson. Céc phuong phép nay ciing c6 thé duoc sir dung & dbi tuong
bi bénh khong ¢ tri€u chimg. Su c6 mit cia cic thé Lewy hodc mang léng phua bét

thuong khéc cua alpha-synuclein ching to d¢ nhay véi bénh c6 triéu ching sau nay. Cac
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phuong phép cling c6 tic dung kiém soat qua trinh tién tridn bénh va/hoic dap tng véi

viée diéu tri & dbi tuong bi bénh da dugce chin doan méic bénh do thé Lewy trude dé.

Céc phuong phap c6 thé dugc tién hanh bing cach dung khang thé va sau d6 phat
hién khang thé sau khi n6 da gin két. Néu mong muén, dap tng loai bd c6 thé tranh dugc
bang cach sir dung méanh khang thé khong ¢ ving hing dinh c6 chidu dai ddy du, nhu
Fab. Theo mot s phuong phép, khéng thé tuong trr c¢6 thé ding 1am ca chét phéan ung

diéu tri 13n chan doan.

Pé chén doan (vi du, chup anh in vivo), cac khang thé co thé dugce dung béng cach
ti€ém tinh mach vao co thé dbi tugng bi bénh, hodc tiém truc tiép vao nio béng céach tiém
trong so hodc bing cach khoan 15 trong so0. Liéu lugng cia chit phan tmg cin nim trong
khodng twong tw nhu d6i véi cac phuong phép diéu tri. Thong thuong, khang thé duoc
danh d4u, mic di theo mot sb phuong phép, khang thé khong duoc danh du va chét dan
nhén thir cdp duge sir dung dé gin két voi khang thé. Viéc chon loc nhan tuy thudc vao
cach phat hién. Vi dy, nhan phat huynh quang 1a thich hgp dé phét hién quang hoc. Viéc
st dung céc nhan thuén tir 13 thich hop dé phat hién cit 16p ma khong cin can thiép bang
phau thuat. Nhin phéng xa ciing c¢6 thé dugc phat hién bing cach sir dung PET hoic
SPECT.

Viéc chin doan duge thuc hién b?mg cach so sanh sb lugng, kich c& va/hoac
cuong d6 khu vic d& dan nhén so véi cic gid tri duong nén twong Gng. Cac gia tri duong
nén c6 thé 1a ndng dd trung binh ciia nhém c4 thé khong méc bénh. Cac gia tri dudng nén
ciing ¢6 thé 1a ndng do da xac dinh trude trén cing di twgng bi bénh. Vi du, cac gia tri
dudng nén c6 thé dugce x4c dinh & dbi tuong bi bénh trude khi bit dAu didu tri, va céc gia
tri da x4c dinh sau d6 dugc so sanh véi cac gia tri duong nén. Mirc gidm cua céc gia tri so

v6i dudng nén chung té ¢6 dap tng tich cuc véi viée diéu tri.

Cac khang thé co thé duoc sir dung dé tao ra khang thé khang idiotyp. (xem, vi du,
Greenspan & Bona, FASEB J. 7(5) :437-444, 1989; va Nissinoff, J. Immunol. 147:2429-
2438, 1991). C4c khang thé khang idiotyp nay c6 thé dugc st dung trong cac nghién ctru
dugce dong hoc, dugc luc hoc, phan bd sinh hoc cling nhu trong cac nghién ctru dap ung
khéng thé ngudi-khang-ngudi (anti-huma-anti antibody - HAHA) & ca thé da duoc didu
tri bang cac khang thé. Vi du, khéng thé khang idiotyp gén két dic hiéu ving bién dbi cua
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cac khang thé 1H7 dugc lam gidng nhu ciia ngudi va do d6 c6 thé duogc sir dung dé phat
hién c4c khang thé 1H7 dugc lam gidéng nhu ciia ngudi trong nghién ctru dugc dong hoc
va hd trg dé dinh luong dap ing khang thé ngudi-khang-ngudi (HAHA) & c4 thé da dugc

diéu tri.

Toan bd cac don sang ché, trang web, cac cong bd khac, sb truy cap va céc tai liéu
tuong ty nhu da néu trén hodc dudi dy duoc két hop toan bd vao day bang cach vién dan
nhim toan b muc dich rdng trong cling pham vi vi néu mdi tai liéu riéng r& dugc biéu thi
cu thé va riéng biét can duogc két hop vao day bing cach vién dan. Néu cac dang trinh tu
khac nhau c6 lién quan t6i s6 truy cip & cac thdi didm khac nhau, cac dang nay c6 lién
quan ti s truy cap & ngay ndp don thich hgp ciia don nay la co y nghia. Ngay nop don
thich hop 14 ngay trudc ngdy nop don thuc té hodc ngay ndp don ciia don wu tién vién

_ dAn t6i sd truy néu thich hop. Tuong tw néu cac dang khac nhau cia cong bd don, trang
web hodc céc tai liéu tuong tu dugc cong bd & cac thoi diém khac nhau, thi cic dang
dugc cong bd gin nhét & ngay np don hitu hiéu cta don 12 c¢6 nghia trir khi c6 chi dinh
khac. Céac dic diém, buéc, yéu b, phuong 4n, hogc khia canh bt ky ctia sang ché c6 thé
duogc st dung Kkét hop véi cac dang khac néu khong duge chi dinh cu thé theo cach khac.
Miac du sang ché dugc mo ta chi tiét béng cach minh hoa va vi du nhim muc dich 1am ro
va hiéu 16 hon, nhung vin hién nhién hidu duoc ring mot sb bién ddi va cai bién nhét

dinh c6 thé duoc tién hanh trong pham vi ctia phan yéu ciu bao hd kém theo.
Vi du thye hién siang ché
Vi du 1.Thiét ké khang thé 1H7 dugc 1am gidng nhu ciia ngudi

Diém khéi ddu hogc khang thé cho dé 1am tuong thich v6i ngudi 1a khéng thé 1H7
ctia chudt nhét duge san sinh boi té bao lai ¢6 s truy cap ATCC PTA-8220 va dugc md
ta trong don yéu ciu cip patent My sb 11/710,248 (s§ cong bd US2009/0208487. Céc
trinh tu axit amin va axit nucleic bién ddi chudi ning hoan chinh ciia m1H7 1n luot co
trinh ty SEQ ID NO.4 va 5. C4c trinh ty axit amin va axit nucleic bién ddi chudi nhe
hoan chinh ciia m1H7 14n lugt c6 trinh tu SEQ ID NO.6 va 7. Céc trinh tu axit amin va
axit nucleic bién dbi chudi ndng hoan chinh cia m1H7 hoan chinh 14n lugt c6 trinh tu
SEQ ID NO.8 va 9. Céc trinh tu axit amin va axit nucleic bién ddi chudi nhe hoan chinh
ctia m1H7 hoan chinh 14n lugt c6 trinh tu SEQ ID NO.10 va 11. Cac trinh turr axit amin
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chudi ning CDR1, CDR2, va CDR3 lan luot c6 trinh tr SEQ ID NOS:12, 13, va 14. Cac
trinh tu axit amin chudi nhe CDR1, CDR2, va CDR3 lin lugt c6 trinh ty SEQ ID
NOS:15, 16, va 17. Viéc danh s6 Kabat dugc sir dung xuyén sudt trong Vi du nay.

Kappa bién déi (Vk) ctia 1H7 thudc phan nhém Kabat 3 ciia chudt nhét twong tng
v6i phan nhom Kabat 1 cia ngudi. Chudi ning bién dbi (Vh) ctia 1H7 thudc phan nhém
Kabat 5a ctia chudt nhét trong tng vé6i phan nhém Kabat 1 cia nguoi (Kabat et al.,
Sequences of Proteins of Immunological Interest, Fifth Edition. NIH Publication No. 91-
3242, 1991). CDR-L1 & gbc 15 thudc 16p chinh théng 5 (lwu ¥ ring Metion & vi tri 33
thuong 1 Leuxin trong nhém nay), CDR-L2 & gbc 7 thude 16p chinh théng 1, CDR-L3 &
gbc 9 thude 16p chinh théng 1 trong Vk (Martin & Thornton, J Mol Biol. 263:800-15,
1996). CDR-H1 & gbc 5 thudc 16p chinh théng 1, CDR-H2 & gbc 17 thudc 16p chinh

‘théng 2 (Martin & Thornton, J Mol Biol. 263:800-15, 1996).CDR-H3 khong thudc 16p
chinh théng, nhung vong gbc 8 c6 thé ¢ bazo thit nut theo quy tic cta Shirai et al,
FEBS Lett. 455:188-97 (1999).

Céc gbc & vi tri twong tic giita cac ving Vk va Vh 14 cac gbc thuong duoc tim
théy,r ngoai tn‘i F46 & chubi kappa thuong 1a Leuxin. Tir @6 tao nén vi tri du tuyén t dé dot
bién ngugc. Nghién ctru dugc tién hanh trén trinh tu protein trén dit liéu PDB
(Deshpande et al., Nucleic Acids Res. 33: D233-7, 2005) dé tim ra céu tric s& tao ra md
hinh céu tric thd ctia 1H7. Khang thé khang HIV 0,5B ¢6 mirc twong ddng trinh tu toan
phan t6t gibng nhu 1H7 Vk, giit lai duoc chu tric chinh thdng twong tu cho cac vong.
Cau tric NMR ctia khang thé khang HIV 0,5B (pdb ma héa 1QNZ; Tugarinov et al.,
Structure 8:385-95, 2000) dugc str dung cho cau trac Vk trong qué trinh thiét ké. Khang
thé axit khang alpha-(2->8)-polysialic ¢c6 mirc tuong ddng trinh tir toan phan tét gibng
nhu cdu tric 1H7 Vh. CDR-H3 ciing c6 chidu dai twong tu véi bazo nit. Chu tric cia
khang thé axit khang alpha-(2->8)-polysialic (1PLG; Evans et al., Biochemistry 34:6737-
44, 1995) duoc xé4c dinh mot cach thich hop (2,8A), va dugc st dung cho ciu trac Vh
trong qua trinh thiét ké. Ngoai ra, CDRs-H1 va H2 cia khéng thé axit khang alpha-
(2->8)-polysialic ¢6 ciu tric chinh thdng tuong ty nhu 1H7 Vh. DeepView/Swiss-
PdvViewer 3,7 (SP5) (Guex & Peitsch, Electrophoresis 18: 2714-2723, 1997) duoc st
dung cho cAu trtic thd 1H71v.
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Nghién ctru vé dit liéu trinh tur protein khong du thira tir NCBI cho phép chon loc
khung thich hgp ctia ngudi dé ghép vao cac CDR cta chudt. Ddi véi Vi, chudi nhe kappa
cua ngudi 6 ma truy nhap NCBI AAY33358 (G1:63102905; SEQ ID NO.43) (Kramer et
al., Eur J Immunol. 35:2131-45, 2005) dugc chon lgc. N6 ¢6 cung cac 16p chinh théng
d6i véi CDR-L2 va L3, va thude dong mam phéi kappa A30, nhiéu phén nhém kappa
ngudi Kabat 1. AAY33358 ¢6 mirc twong ddng trinh tr bang 65,4% & chudi nhe khung
viing bién ddi ddi véi chudi nhe 1H7 caa chudt. Pbi véi Vh, chudi ndng Ig cla nguoi
BAC02037 (GI:21670055; SEQ ID NO.42) dugc chon lgc, thudc dong mim phdi chudi
ndng cta ngudi VH1-18. N6 14 thanh phin ciia phin nhém chudi ndang 1 Kabat. N6 co
cung dang chinh fhéng ciia 1H7 CDR-H1 va H2, va H3 1a 8 gbc ndm doc theo bazo nit
du doan. BAC02037 ¢6 mirc twong dong trinh tw bang 65,8% trong khung ving bién dbi
50 v6i chudi ning 1H7lo0ai ggm nhdm. Trinh tu bién dbi chudi nhe va chudi nhe dugc 1am
gidng nhu ctia ngudi 1H7 khong chira dot bién ngugc hodc cac ddt bién CDR c6 trinh ty
SEQ ID NO.44-45.

Bén bién thé ving bién dbi chudi ning duge 1am giéng nhu cla ngudi va nim
bién thé viing bién d6i chudi ning dugc 1am gidng nhu ctia ngudi duge tao ra chira cac
hoén vi khac nhau ciia vi tri thé néu trén (HulH7VLv1-v4; cic SEQ ID NO.32-39, va
HulH7VHvI1-v5; SEQ ID NO.18-27 tuong tng) (cac Fig. 1-2 va Bang 1). Cac SEQ ID
NO.19, 21, 23, 25, 27, 33, 35, 37, va 39 ké ca dot bién nguoc dugc thé hién & Bang 1.
Ngoadi ra, hai chudi ning dugc lam giéng nhu cta ngudi (SEQ ID NOs: 25, 27) ké ca dot
bién C>S & vi tri H97 (danh sb thir tu theo hé théng danh sb th tu Kabat) ctia chudi
nang CDR3 (Fig.1-2 va Bang 1). C4c axit amin ¢ L46, 149, L83, H11, H28, H38, H48,
He67, H69, H71, H91, va H97 trong HulH7VLv1-v4 va HulH7VHv1-v5 dugc liét ké &
Béng 2.

Nhan thiy ring bién thé H3L3 (hulH7VHv3 (SEQ ID NO.23)-HulH7VLv3 (SEQ
ID NO.37) tao ra su 6n dinh phan ly thip nhét (hang sé phan ly cao nhét), trong tu nhu
1H7 cta chudt trong SEM.
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Bang 1. Dot bién nguoc Vi, Vi, va dot bién CDR

gz . P Géc viing khung thé Dot bién
Bién the Vy Trinh tw the nhin exon Vg cho CDR
HulH7VHv1 (SEQ ID - - H11, H28, H38, 143,
NO.19) Ma truy nhép BACO2037 | yye7 oo 1171 1ot
HulH7VHv2 M truy nhap BAC02037 | H28, H48, H67, H69,
(SEQ ID NO.21) (SEQ ID NO.42) H71, HO1
HulH7VHvV3 Ma3 truy nhap BAC02037 H67. H71
" (SEQ ID NO.23) (SEQ ID NO.42) ;
HulH7VHv4 M truy nhap BAC02037 | H28, H48, H67, H69, o7
(SEQ ID NO.25) (SEQ ID NO.42) H71, HO1
HulH7VHVS M truy nhap BAC02037 |
(SEQ ID NO.27) (SEQ ID NO.42) H67, H71 H97
Bién thé VL Trinh ty thé nhan exon VL | 0 V““‘fh';h““g thé
HulH7VLv1 M truy nhap AAY33358 -
(SEQ ID NO.33) (SEQ ID NO.43) 146,149, 183
HulH7VIv2 Ma truy nhap AAY33358 L46. L83
(SEQ ID NO.35) (SEQ ID NO.43) ;
HulH7VLv3 Ma truy nhap AAY33358 46 L4o
(SEQ ID NO.37) (SEQ ID NO.43) Lo,
HulH7VLv4 Ma truy nhap AAY33358 La6
(SEQ ID NO.39) (SEQ ID NO.43)

Bang 2. Hé théng danh s6 thir tr Kabat ctia mot sé cac gbc ving khung d6i voi dot

bién ngugc va dot bién CDR trong c4c khang thé 1H7 dugc 1am gidng nhu ctia ngurdi

Chudi | Chubi

nhe ning lcfiIZ Hul | Hul | Hul | Hul | Hul | Hul | Hul | Hul | Hul
AAS.{S B AC 0 | chubt H7V | H7V | H7V | H7V | H7V | H7V | H7V | H7V | HTV
3358 2037 nhst H1 H2 H3 H4 HS5 L1 L2 L3 L4
H11 - \'% L L Vv \Y \Y \ - - - -
H28 T S S S T S T - - - -
H38 - R K K R R R R - - - -
H48 - M I I I M 1 M - - - -
H67 - \% A A A A A A - - - -
H69 - M L L L M L M - - - -
H71 - T A A A A A A - - - -
H91 - Y F F F Y F Y - - - -
H97 - G C C C C S S - - - -
L46 L - F - - - - - F F F F
L49 Y - C - - - - - C Y C Y
183 F - A - - - - A A F F

Ly do co ban @ chon loc cc vi tri néu trén 1am vi tri du tuyén dé thé nhu dugc

néu dudi day.
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L46F (& day hay & noi khac dbi voi dot bién nguoc khung, gbc dugc dé cap lan
dau tién 14 gbc cia ngudi va gbe thir hai cia chudt nhét): Vi trf nay 1a cac gbc bé mit
Vk/Vh.

Y49C: Xystein & vi tri nay it gdp trong trinh tu cia chudt nhit hoic ngudi. Viéc
chiém gitr vi tri & trung tdm clia vi tri gén két khang nguyén, thi gdc nay c6 thé gén két

v6i khang nguyén, hodc duy trinh cau dang cta cac vong.

F83A: Trong ving khung ctia ngudi, vi tri nay duge chiém gitr boi phenylalanine -
axit amin ¢6 ciu tric 16n. Do d6, A83 sé it gdp trong khung ciia ngudi. Trong khang thé
duqé lam gibéng nhu cta ngudi, ving 6n dinh 14 cta ngudi chir khong phai cuia nguoi, do
- d6 F83 clia nguoi thuong hay gip hon. Tuy nhién, vi tri & Vk ndy nam gan véi ving 6n
- dinh va c6 thé trong tac bang cach goi dbi voi ving hing dinh. Do dd, thich hop néu xay

ra qué trinh 4ot bién nguoc téi A dé xem lidu c6 su khac biét hay khong.

V11L: Vi trf ndy tiép xtc véi viing én dinh va tir d6 c6 thé lam thay @i hinh dang

cua vi tri gan két.

T28S: Vi tri nay tao ra cdu dang CDR-HI, nhung c6 thé ciing gin két voi khang
nguyén. Dcf)t‘bién T->S 14 d6t bién béo toan.

R38K: Vi tri ndy nim duéi CDR-H2, tuong tac véi F63 trong md hinh. Dot bién
R->K 1a dot bién bao toan.

MA48I: Vi tri ndy ndm dui F63 in CDR-H2 trong md hinh. Dot bién M->T 14 dot

bién bao toan.

 V67A: Vi tri ndy nim duéi CDR-H2. Dot bidn VA khong phai dot bién bao

toan.
MB69L: Vi tri ndy nim duéi CDR-H2. D6t bién ML 1a dot bién bao toan.

T71A: Vi tri ndy 1a goc chinh thong dbi véi CDR-H2. Dot bién T>A khong phai

dot bién bao toan.

Y91F: Vi tri ndy 1a gbc bé mat tuong tac véi P44 trong chudi nhe. Dot bién YSF

12 ddt bién bao toan.
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C97S: Dot bién CDR ndy & CDRH3 tranh dugc ci bién sau dich ma cta xystein.
>HulH7Vx Phién ban 1

DIQLTQSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPKFLICéé

SNLESGVPSRFSGSGSGTDFTLTISSLQPEDAATYYCQQSNEDPFTFGQGTKLEIK
(SEQ ID NO.33)

>HulH7Vxk Phién ban 2

DIQLTQSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPKFLIYéé

SNLESGVPSREFSGSGSGTDFTLTISSLOPEDAATYYCQQSNEDPFTFGQGTKLEIK
(SEQ ID NO.35)

>HulH7Vx Phién ban 3

DIQLTQSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPKFLICéé

SNLESGVPSREFSGSGSGTDFTLTISSLOPEDFATYYCQQSNEDPFTFGQOGTKLEIK
(SEQ ID NO.37)

>HulH7Vx Phién ban 4

DIQLTQSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPKFLIYéé

SNLESGVPSREFSGSGSGTDFTLTISSLOPEDFATYYCQQSNEDPFTFGOGTKLEIK
(SEQ ID NO.39)

>HulH7vh Phién bén 1

QVOLVQSGAELKKPGASVKVSCKASGYSFTSYYIHWVKQAPGQGLEWIGWIYPGS
GNTKYSEKFKGRATLTADTSTSTAYMELRSLRSDDTAVYFCARDGCYGFAYWGQGTLVT

Vss (SEQ ID NO.19)

>HulH7vh Phién ban 2

QVOLVOSGAEVKKPGASVKVSCKASGYSEFTSYYIHWVRQAPGQGLEWIGWIYPGS
GNTKYSEKFKGRATLTADTSTSTAYMELRSLRSDDTAVYFCARDGCYGFAYWGQGTLVT

VSS (SEQ ID NO.21)
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>HulH7vh Phién ban 3

QVOLVQOSGAEVKKPGASVKVSCKASGYTFTSYYIEWVRQAPGQGLEWMGWIYPGS

GNTKYSERKFKGRATMTADTSTSTAYMELRSLRSDDTAVYYCARDGCYGFAYWGQGTLVT
vSs (SEQ ID NO.23)

>HulH7vh Phién ban 4

QVOLVQOSGAEVKKPGASVKVSCKASGY SFTSYYIHWVRQAPGQGLEWIGWIYPGS
GNTKYSERKFRKGRATLTADTSTSTAYMELRSLRSDDTAVYFCARDGSYGFAYWGQGTLVT

VsS (SEQ ID NO.25)

>HulH7vh Phién ban 5

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYYIHWVRQAPGQGLEWMGWIYPGS
GNTRYSERKFKGRATMTADTSTSTAYMELRSLRSDDTAVYYCARDGSYGFAYWGQGTLVT

vSS (SEQ ID NO.27)

Vi du 2.Phén tich dong hoc gn két cta khang thé 1H7 cua chudt, kham, va duoc

lam giong nhu ctia ngudi

Pong hoc gin két ciia cac khang thé 1H7 duge lam gidng nhu cua ngudi bao gém
chudi ning dugc chon tir HulH7VHv1-5 va chudi nhe dugc chon tir HulH7VLv1-4 duge

md ta dic diém.

Phan tich dong hoc gn két Biacore diy du cia cic khang thé duoc thyuc hién bing
cach st dung Biacore. Céc thong sb dong hoc gén két chi tiét (tbc @0 lién két, ka, toc do
~ phén ly, kd, va hing s 4i luc, KD) dugc xéac dinh d6i véi cac khang thé 1H7 cla chudt
- (Fig. 3A), 1H7 thé kham (Fig. 3B) va 1H7 dugc 1am gidng nhur ciia ngudi (HulH7VHV3-
HulH7VLv3, HulH7VHv3-HulH7VLv1, HulH7VHv4-HulH7VLv1) (Fig. 3C). Céac
théng s6 dong hoc gin két cia 1H7 dugc 1am giéng nhu cia ngudi, cu thé HulH7VHY3-

HulH7VLv3, dugc so sanh véi théng sé dong hoc gin két ciia 1H7 clia chudt.
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Bang 3. Cac thong sé dong hoc gin két cua 1H71oai gim nhim, 1H7 thé kham va
1H7duge lam gidng nhu cia ngudi (HulH7VHv3-HulH7VLv3, HulH7VHv3-
HulH7VLvl1, HulH7VHv4-HulH7VLv1)

Khang thé : ka (1/Ms) kd (1/s) Kp (nM)
1H7 cta chudt : 1,0e6 9,6e-3 9,5
1H7 thé kham 1,7¢6 1,3e-2 7,4

1H7 H3L3 duoc 1am gidng nhir ciia ngudi

(HulH7VHy3-Hul HTVLy3) 1,3¢6 Lle2 9,0
WL el i | 1 | e |
e e T T
e e I N T
1H7 H4L4 dugc lam giong nhu cia ngudi N/A N/A* N/A

(HulH7VHv4-HulH7VLv4)

"Cac thong sb dong hoc gin két c6 thé khong duge xéc dinh dbi véi Hul H7VHv4-
HulH7VLv4 & cac ndng dd so vdi cac thong sé da str dung trong phén tich dbi véi céc

khang thé 1H7 dugc lam giéng nhu ctia ngudi hodc 1H7 ciia chudt/thé kham khac.

Pong hoc gin két cia cac khang thé 1H7 duoc 1am gidng nhu cia ngudi cling
dugc x4c dinh bdi mdy do giao thoa 16p sinh hoc (BLI) béng céch st dung thiét bi
| ForteBio Octet QK (ForteBio, Menlo Park, CA). C4c thong s6 dong hoc gén két chi tiét
(tdc dd lien két, ka biéu kién, tbc d6 phan ly, kd biéu kién, va hing sb 4i luc, kd biéu
kién) dugc x4c dinh d6i véi 1H7 thé kham va c4c khang thd 1H7 dugc 1am giéng nhu cla
ngudi khac nhau (cac bang 6-7, cac Fig. 4A-C). Ka biéu kién, kd biéu kién va kd biéu
kién 1a cac thong sb dong hoc gin két thu dugc bang cach st dung dang thtr nghiém
ForteBio. Céac thong sb nay la khéc so véi ka, kd va Ky di xac dinh béng cach sir dung

thir nghiém Biocore do, vi du, c4c tdc dung bam lién quan t6i dang thir nghiém ForteBio.
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Bang 4. Cac thong s6 dong hoc gin két ciia 1H7 thé kham va duoc 1am gibéng nhu
cua nguoi 1H7 (HulH7VHvI-HulH7VLv1, HulH7VHv1-HulH7VLv2, HulH7VHvl-
HulH7VLv3, HulH7VHv1-HulH7VLv4, HulH7VHv2-HulH7VLvl, HulH7VHv2-
HulH7VLv2)

Khiing thé Ka biéu kién | Kd biéu kién | Kd biéu kién
7 (1/Ms) (1/s) (M)
1H7 thé khim . 4,7e5 1,le-6 2,3e-3
T TV SATVLY 1,6e6 > >
v | 2 | sded |20
TV STV 1,8e6 e >
v PtV 5865 4206 12es
T NI L) 2366 e ’

Bang 5. Céc théng s6 dong hoc gin két ciia 1H7 thé kham va dugc 1am gidng nhu
cua nguoi 1H7 (HulH7VHv4-HulH7VLv2, HulH7VHv4-HulH7VLv3, HulH7VHv4-
HulH7VLv4, HulH7VHv5-HulH7VLv2, HulH7VHvS5-HulH7VLv3, HulH7VHV5-
HulH7VLv4)

Khéng thé Ka biéu kién | Kd biéu kién [ Kd biéu
(1/Ms) (1/s) kién (nM)

1H7 thé kham 8,3e5 8,7e-4 1,0

1H7 H4L.2 dugce lam giéng nhu cuia nguoi 1,2e6 2,1e-3 1,7
(HulH7VHv4-HulH7VLv2)

1H7 H4L3 duoc lam giéng nhu cua ngudi 7,45 2,0e-3 2,7
(HulH7VHv4-HulH7VLv3)

1H7 H4L4 dugc 1am gidng nhur ciia ngudi 5,2e5 2,3e-3 4.4
(HulH7VHv4-HulH7VLv4)

1H7 H5L2 dugc lam giéng nhu cia nguoi 5,2e5 2,1e-3 4,0
(HulH7VHv5-HulH7VLv2)

1H7 H5L3 dugc 1am giéng nhr ciia ngudi 7,6e5 2,0e-3 2,6
(HulH7VHv5-HulH7VLv3)

1H7 H5L4 duoc lam giéng nhu cuia nguoi 1,6e6 1,9¢-3 1,2
(HulH7VHv5-HulH7VLv4)

Cac khang thé 1H7 duoc lam gidng nhu cia ngudi, cu thé HulH7VHV3-
HulH7VLv3 va HulH7VHv3-HulH7VLv1, c6é dic tinh nhu¢m cac ving khac nhau (vi
du, thé vén, 16p t& bao hinh chép, v6 ndo, chit xdm) cua ndo chudt bién ddi gen hodc

khéng bién dbi gen turong tw nhu ctia 1H7 cta chudt.
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Vi du 2. Mién dich thu dong véi khang thé a-synuclein

Muc dich cia thir nghiém nay la nhim x4c dinh hiéu luc ciia cic khang thé a-
synuclein & cac nghién ciru in vitro va in vivo cling nhu thir nghiém hanh vi. C4c tac gia
sang ché str dung o-synuclein chuyén gen (Dong 61), a-synuclein bat hoat va chudt nhit
cai kiéu hoang, 3-4 thang tudi dugc bit ddu tan cung Nghién ctru va n=14/nhém. Cac
khang thé dugc thir nghiém bao gbém 9E4 (IgGl, epitop: axit amin 118-126 cua alpha
synuclein), 5C1 (IgG1, epitop: axit amin 118-126 ctia alpha synuclein, lién két c), 5D12,
IgG2 (SN118-126), 1H7, IgG1 (SN 91-99) va khang thé dbi chimg IgG1 27-1. Chuot
nhit nhén lidu lugng 10 mg/kg trong khoang thoi gian 5 thang, véi tdng s6 14n tiém 1a 21.
Ngoai ra, cac con vat dugc tiém lentivirut (LV) biéu hién a-synuclein ctia ngudi (khéi

lugng) bang cach dua a-synuclein cua ngudi (khoi lwgng) vao mdt bén doi hai ma.

Dit liéu khang thé bao gdm dir lidu thu duge tir Chemicon (epitop: alpha synuclein
c6 chidu dai ddy du), Millipore (epitop: alpha synuclein c6 chidu dai dy du), va Neotope,

ELADW 105 (epitop: axit amin 121-124 ciia alpha synuclein c6 chiéu dai ddy du).

Chi tiéu 1am sang: “Céc ndng d6 khang thé duge xac dinh trong pha sbéng. Thi
nghiém hanh vi bao gdm thir nghiém mé cung nudc Morris (MWW) va thir nghiém tia
theo chiéu doc. Thir nghiém trén chim D xoay tron 1a thir nghiém kha ning thing bang
van dong, diéu hoa va dang di dugc thuc hién bing cach sir dung hai xa c¢6 duong kinh
thay déi. Xa A c6 dudng kinh 16n hon (mtc do d& hon, duge goi 1a xa tap luyén) va xa D
c6 dudng kinh nhé hon (mtrc d§ khé hon, dugc goi 1a xa thir nghiém). D liéu dugc thé
hién dudi dang “sai s6” (sb lan truot/ 10cm) va “tdc d6” (thoi gian cin @ di chuyén

10cm/gidy). Tinh nang mé cung nuéc dugc tién hanh & tuan 10 va khi két thic. Viée x4c
dinh bénh than kinh duéi day duoc tién hanh: két tu alpha synuclein, synaptophysin, va
MAP2. Viéc xac dinh hoéa sinh duéi ddy dugc tién hanh: alpha synuclein, PSD95,
synaptophysin. Viéc dén da nhén va dén nhan dong tdm da duoc tién hanh bing cach st

dung chét danh déu synap, noron va chit danh diu dém.

Cac két qua ching td ring toan by cac khang thé, ngoai trir 5D12, d4 lam gidm
dang ké kha nang tich tu a-syn va bao toan mét do synap va té bao hinh cdy, cling nh thu
doc két qua tich cuc v& tinh ning MWM. Cac khang thé 9E4 c¢6 tac dung trong céc
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nghién ctru in vitro va in vivo ciing nhu thir nghiém hanh vi. Théng tin chi ra rang khang

thé c6 thé 1am giam méng két tu synuclein thin kinh/axon alpha.

Két qua hanh vi: Khang thé 1H7 (ciing nhu cac khang thé 9E4 va 5C1) cai thién
dugc tinh ning mé cung nudc trong chudt nhit chuyén gen a-synuclein, trong khi dé
khang thé 5D12 khong 1am cai thién tinh ning nay. Cac khang thd 9E4 va 1H7 cai thién
tinh nang trén thir nghiém xa nhu duge xac dinh theo ca tdc d6 14n sai sb, trong khi d6

cac khang thé 5D12 va 5C1 khéng 1am céi thién tinh ning nay (Fig. 6).

Két qua bénh than kinh: Cac khang thé 9E4, 1H7 va 5C1 lam gidm chimng loan
dudng viém day than kinh ELADW-105 duong tinh, trong khi d6 khang thé 5D12 khong
co tac duhg lam giam nay. Trong chudt nhét chuyén gen alpha synuclein, khang thé 9E4
lam gidm dién tich mang Iu6i than kinh 43% trong v6 ndo méi va 40% trong hach day
ndo nhu dugc so sanh véi nhém ddi chimg. Khang thé 9E4 ciing bio toan dugc

synaptophysin va MAP2 trong v6 ndo mdi va hach dy nio.
Luu trir

Céc dong té bao san sinh khang thé don dong duéi day duoc hru trit theo cac diéu
khdan ctia Hiép uéc Budapest v6i Co quan thu thap mdi truong nudi cdy M§ (American
~ Type Culture Collection - ATCC, P.O. Box 1549, Manassas, VA 20108) vao cic ngay

néu dudi day:

Khan(igb;hge don. Dong té bao D(‘iEg;tcolI:i/éu Isotyp | Ngay lru trir | S6 truy cap
alpha-synuclein Ngay 26
1H7 THI7.1H7.42434 | “BEEEC | 1661 | thing 02 nam | PTA-8220
: 2007

Ngudi ¢ hiéu biét trung binh trong linh vuc nay s& dé dang hiéu dugc ring nhidu
thay ddi va cai bién c6 thé dugc thuc hién theo cach khac ma khong xuét phét tir nguyén
ly va pham vi caadiém yéu cau bao ho kém theo. Néu céc yéu td khéc 1a hién nhién tir noi
dung, budce, déc tinh, phuong an hodc khia canh bét ky c6 thé duogc st dung két hop véi
yéu t khac bét ky. Toan b cac cOng bd don va don sang ché @& cap trong ban mo ta nay
duge két hop vao day bang cach vién din t6i mirc néu mdi cong bd don hoic don sang
ché riéng r€ dugce néu mdt cach cu thé va mot céch riéng ré& duoc két hop yéo day br?mg

céach vién dan.
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Céc trinh tir theo séang ché
SEQ ID NO.1: alpha-synuclein thé dai ctia ngudi

MDVFMKGLSKAKEGVVAAAEKTKQGVAEAAGKTKEGVLYVGSKTKEGVVHGVATV
AEKTKEQVTNVGGAVVTGVTAVAQKTVEGAGSIAAATGFVKKDQLGKNEEGAPQEGILE
DMPVDPDNEAYEMPSEEGYQDYEPEA

SEQ ID NO.2: Ving chira thinh phan khong amyloid (NAC) of alpha-synuclein

nhu dugc bao cdo bdi Jensen et al.
EQVTNVGGAVVTGVTAVAQKTVEGAGSIAAATGEV

SEQ ID NO.3: Ving chira thanh phan khéng amyloid (NAC) cta alpha-synuclein

nhu dugce bao cao bdi Uéda et al.
KEQVTNVGGAVVTGVTAVAQKTVEGAGS

SEQ ID NO.4: trinh tu nucleotit chudi ning bién ddi ctia khéng thé m1H7 (peptit

tin hiéu dugc gach chédn; cdc CDR dugc in ddm va duogc gach chan)

ATGGGATGGAGCTGGGTCTTTATCTTCCTCCTGTCAGGAACTGCAGGTGTCCATT

GCCAGGTCCAGCTGCAGCAGTCTGGACCTGAGCTGGTGAAGCCTGGGACTTCAGTGAAG
ATATCCTGCAAGGCTTCTGGCTACAGCTTCACAAGCTACTATATACACTGGGTGAAGCA

GAGTCCTGGACAGGGACTTGAGTGGATTGGATGGATTTATCCTGGAAGTGGTAATACTA

- AGTACAGTGAGAAGTTCAAGGGCAAGGCCACACTGACTGCAGACACATCCTCCAGCACA

GCCTACATGCAGCTCAGCAGCCTGACATCTGAGGACTCTGCAGTCTATTTCTGTGCAAG
AGATGGTTGCTACGGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCT

SEQ ID NO.5: trinh ty axit amin bién ddi chudi ning ciia khang thd m1H7 (peptit

tin hi€éu duoc gach chan; cac CDR dugc in ddm va duge gach chén)

MGWSWVFIFLLSGTAGVHCQVOQLOOSGPELVKPGTSVKISCKASGYSFTSYYIHW

VKQSPGQGLEWIGWIYPGSGNTRKY SEKFKGKATLTADTSSSTAYMQLSSLTSEDSAVYF

CARDGCYGFAYWGQGTLVTVS

SEQ ID NO.6: trinh ty nucleotit chudi nhe bién ddi ciia khang thd m1H7 (peptit

tin hiéu dugc gach chéan; cac CDR dugc in ddm va dugce gach chén)
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ATGGAGACAGACACACTCCTGTTATGGGTGCTGCTGCTCTGGGTTCCAGGCTCCA

CTGGTGACATTGTGCTGACCCAATCTCCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGG
GCCACCATCTCCTGCAAGGCCAGCCAAAGTGTTGATTATGATGGTGATAGTTATATGAA

CTGGTACCAACAGAAACCAGGACAGCCACCCAAATTCCTCATCTGTGCTGCATCCAATC

TAGAATCTGGGATCCCAGCCAGGTTTAGTGGCAGTGGGTCTGGGACAGACTTCACCCTC
AACATCCATCCTGTGGAGGAGGAGGATGCTGCAACCTATTACTGTCAGCAAAGTAATGA

GGATCCATTCACGTTCGGCTCGGGGACAAAGTTGGAAATAAAA

SEQ ID NO.7: trinh ty axit amin bién ddi chudi nhe ctia khang thé m1H7 (peptit

tin hi€u dugc gach chan; cdc CDR dugc in ddm va dugc gach chén)

METDTLLLWVLLLWVPGSTGDIVLTQSPASLAVSLGQRATISCKASQSVDYDGDS

XMNWYQQKPGQPPKFLICAASNLESGIPARFSGSGSGTDFTLNIHPVEEEDAATYYCQQ
SNEDPFTFGSGTKLEIK

SEQ ID NO.8: trinh ty nucleotit chudi ning bién ddi cua khéang thé m1H7 hoan
chinh (cac CDR dugc in d@m va dugc gach chan)

GTCCAGCTGCAGCAGTCTGGACCTGAGCTGGTGAAGCCTGGGACTTCA
GTGAAGATATCCTGCAAGGCTTCTGGCTACAGCTTCACAAGCTACTATATAC
ACTGGGTGAAGCAGAGTCCTGGACAGGGACTTGAGTGGATTGGATGGATTT
ATCCTGGAAGTGGTAATACTAAGTACAGTGAGAAGTTCAAGGGCAAGGC
CACACTGACTGCAGACACATCCTCCAGCACAGCCTACATGCAGCTCAGCAGC
CTGACATCTGAGGACTCTGCAGTCTATTTCTGTGCAAGAGATGGTTGCTACG
GGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCT

SEQ ID NO.9 trinh tyr axit amin bién ddi chudi nang cua khang thé m1H7 hoan
chinh (cac CDR dugc in ddm va dugc gach chén)

VOLOQSGPELVKPGTSVKISCKASGYSFTSYYIHWVKQSPGQGLEWIGWIYPGSG
NTKYSERKFKGKATLTADTSSSTAYMQLSSLTSEDSAVYFCARDGCYGFAYWGQGTLVTV
S

SEQ ID NO.10: trinh ty nucleotit chudi nhe bién ddi ctia khang thé m1H7 hoan
chinh-(cac CDR dugc in ddm va dugc gach chén)
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GACATTGTGCTGACCCAATCTCCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGGG
CCACCATCTCCTGCAAGGCCAGCCAAAGTGTTGATTATGATGGTGATAGTTATATGAAC

TGGTACCAACAGAAACCAGGACAGCCACCCAAATTCCTCATCTGTGCTGCATCCAATCT

AGAATCTGGGATCCCAGCCAGGTTTAGTGGCAGTGGGTCTGGGACAGACTTCACCCTCA
ACATCCATCCTGTGGAGGAGGAGGATGCTGCAACCTATTACTGTCAGCAAAGTAATGAG

. GATCCATTCACGTTCGGCTCGGGGACAAAGTTGGAAATAARAA

SEQ ID NO.11: trinh tu axit amin bién dbi chudi nhe cta khéng thé m1H7 hoan

chinh (cdc CDR dugc in ddm va dugc gach chén)

DIVLTQSPASLAVSLGQRATISCKASQSVDYDGDSYMNWYQQKPGQPPKFLICéé

SNLESGIPARFSGSGSGTDFTLNIHPVEEEDAATYYCQQSNEDPFTFGSGTKLEIK

SEQ ID NO.12: chudi ning CDR1 ctia khang thé m1H7 (danh sé tht tu theo hé
thdng danh sb thir tu Kabat)

SYYIH

SEQ ID NO.13: chudi ning CDR2 ciia khang thé m1H7 (danh sb tha tu theo hé
théng danh sé thir tu Kabat)

. WIYPGSGNTKYSEKFKG

SEQ ID NO.14: chubi ning CDR3 cita khang thé m1H7 (danh sé tha tu theo hé
thdng danh sb thtr ty Kabat)

DGCYGFAY

SEQ ID NO.15: chudi nhe CDR1 cia khang thé m1H7 (danh sb thar tu theo hé
thdng d4nh s thir ty Kabat)

KASQSVDYDGDSYMN

SEQ ID NO.16: chudi nhe CDR2 ciia khang thé m1H7 (d4nh sé thi tu theo hé
thdng danh s thir tr Kabat)

AASNLES

-47-



23638

SEQ ID NO.17: chudi nhe CDR3 ciia khang thé m1H7 (danh s tht tu theo hé
thdng danh sb th ty Kabat)

QQOSNEDPFT
SEQ ID NO.18: HulH7VHv1 (trinh ti nucleotit)

CAGGTGCAGCTGGTGCAGTCCGGCGCCGAGCTGAAGAAGCCCGGCGCCT.CCGTGA
AGGTGTCCTGCAAGGCCTCCGGCTACTCCTTCACCTCCTACTACATCCACTGGGTGAAG
CAGGCCCCCGGCCAGGGCCTGGAGTGGATCGGCTGGATCTACCCCGGCTCCGGCAACAC
CAAGTACTCCGAGAAGTTCAAGGGCCGCGCCACCCTGACCGCCGACACCTCCACCTCCA
CCGCCTACATGGAGCTGCGCTCCCTGCGCTCCGACGACACCGCCGTGTACTTCTGCGCC
CGCGACGGCTGCTACGGCTTCGCCTACTGGGGCCAGGGCACCCTGGTGACCGTGTCCTC
A

SEQ ID NO.19: HulH7VHv1 (trinh ty axit amin, cdc CDR dugc in ddm va dugc
gach chén)

QVOLVQSGAELKKPGASVKVSCKASGYSFTSYYIHWVKQOAPGOGLEWIGWIYPGS

GNTKYSEKFKGRATLTADTSTSTAYMELRSLRSDDTAVYFCARDGCYGFAYWGQGTLVT
VSS

SEQ ID NO.20: HulH7VHv2 (trinh tu nucleotit)

CAGGTGCAGCTGGTGCAGTCCGGCGCCGAGGTGAAGAAGCCCGGCGCCTCCGTGA
AGGTGTCCTGCAAGGCCTCCGGCTACTCCTTCACCTCCTACTACATCCACTGGGTGCGC
CAGGCCCCCGGCCAGGGCCTGGAGTGGATCGGCTGGATCTACCCCGGCTCCGGCAACAC
CAAGTACTCCGAGAAGTTCAAGGGCCGCGCCACCCTGACCGCCGACACCTCCACCTCCA
CCGCCTACATGGAGCTGCGCTCCCTGCGCTCCGACGACACCGCCGTGTACTTCTGCGCC
CGCGACGGCTGCTACGGCTTCGCCTACTGGGGCCAGGGCACCCTGGTGACCGTGTCCTC
A

SEQ ID NO.21: HulH7VHV2 (trinh tu axit amin, cac CDR dugc in ddm va duge
gach chén)
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QVOLVQSGAEVKKPGASVKVSCKASGYSFTSYYIHWVRQAPGQGLEWIGWIYPGS
GNTKYSERFKGRATLTADTSTSTAYMELRSLRSDDTAVYFCARDGCYGFAYWGQGTLVT
VSS

SEQ ID NO.22: HulH7VHvS3 (trinh tu nucleotit)

CAGGTGCAGCTGGTGCAGTCCGGCGCCGAGGTGAAGAAGCCCGGCGCCTCCGTGA

AGGTGTCCTGCAAGGCCTCCGGCTACACCTTCACCTCCTACTACATCCACTGGGTGCGC
CAGGCCCCCGGCCAGGGCCTGGAGTGGATGGGCTGGATCTACCCCGGCTCCGGCAACAC
CAAGTACTCCGAGAAGTTCAAGGGCCGCGCCACCATGACCGCCGACACCTCCACCTCCA
CCGCCTACATGGAGCTGCGCTCCCTGCGCTCCGACGACACCGCCGTGTACTACTGCGCC
CGCGACGGCTGCTACGGCTTCGCCTACTGGGGCCAGGGCACCCTGGTGACCGTGTCCTC
A

SEQ ID NO.23: HulH7VHvV3 (trinh ty axit amin, cac CDR duoc in ddm va dugc
gach chén)

QVOLVQSGAEVKKPGASVKVSCKASGYTEFTSYYIHWVRQAPGQGLEWMGWIYPGS

GNTKYSERFKGRATMTADTSTSTAYMELRSLRSDDTAVYYCARDGCYGFAYWGQGTLVT
VSS

SEQ ID NO.24: HulH7VHv4 (trinh ty nucleotit)

CAGGTGCAGCTGGTGCAGTCCGGCGCCGAGGTGAAGAAGCCCGGCGCCTCCGTGA
AGGTGTCCTGCAAGGCCTCCGGCTACTCCTTCACCTCCTACTACATCCACTGGGTGCGC
CAGGCCCCCGGCCAGGGCCTGGAGTGGATCGGCTGGATCTACCCCGGCTCCGGCAACAC
CAAGTACTCCGAGAAGTTCAAGGGCCGCGCCACCCTGACCGCCGACACCTCCACCTCCA
CCGCCTACATGGAGCTGCGCTCCCTGCGCTCCGACGACACCGCCGTGTACTTCTGCGCC
CGCGACGGCTcCTACGGCTTCGCCTACTGGGGCCAGGGCACCCTGGTGACCGTGTCCTC
A

SEQ ID NO.25: HulH7VHv4 (trinh ty axit amin, cdc CDR dugc in d4m va dugc
gach chén)
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QVOLVOSGAEVKKPGASVKVSCKASGYSFTSYYIHWVRQAPGQGLEWIGWIYPGS
GNTKYSEKFRGRATLTADTSTSTAYMELRSLRSDDTAVYFCARDGSYGFAYWGQGTLVT

VSS
SEQ ID NO.26: HulH7VHVS (trinh tu nucleotit)

CAGGTGCAGCTGGTGCAGTCCGGCGCCGAGGTGAAGAAGCCCGGCGCCTCCGTGA
- AGGTGTCCTGCAAGGCCTCCGGCTACACCTTCACCTCCTACTACATCCACTGGGTGCGC
CAGGCCCCCGGCCAGGGCCTGGAGTGGATGGGCTGGATCTACCCCGGCTCCGGCAACAC
CAAGTACTCCGAGAAGTTCAAGGGCCGCGCCACCATGACCGCCGACACCTCCACCTCCA
7CCGCCTACATGGAGCTGCGCTCCCTGCGCTCCGACGACACCGCCGTGTACTACTGCGCC
CGCGACGGCTcCTACGGCTTCGCCTACTGGGGCCAGGGCACCCTGGTGACCGTGTCCTC
A

SEQ ID NO.27: HulH7VHVS (trinh ty axit amin, cic CDR dugc in ddm va dugc
gach chan)

QVOLVOSGAEVKKPGASVKVSCKASGYTFTSYYIHWVROAPGOGLEWMGWIYPGS
GNTKYSERKFKGRATMTADTSTSTAYMELRSLRSDDTAVYYCARDGSYGFAYWGQOGTLVT

VSS
SEQ ID NO.28: HulH7VH peptit tin hi€u (trinh tu nucleotit)

ATGGAGTTCGGCCTGTCCTGGCTGTTCCTGGTGGCCATCCTGAAGGGCGTGCAGT

GC
SEQ ID NO.29: HulH7VH peptit tin hi¢u (trinh ty axit amin)
MEFGLSWLFLVAILKGVQC
SEQ ID N0.30: HulH7VH peptit tin hi¢u (trinh tu nucleotit)
ATGGACTGGACCTGGAGCATCCTTTTCTTGGTGGCAGCAGCAACAGGTGCCCACT‘
CcC

SEQ ID NO.31: HulH7VH peptit tin hiéu (trinh tu axit amin)

MDWTWSILEFLVAAATGAHS
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SEQ ID NO.32: HulH7VLvl (trinh tw nucleotit)

GACATCCAGCTGACCCAGTCCCCCTCCTCCCTGTCCGCCTCCGTGGGCGACCGCG
TGACCATCACCTGCAAGGCCTCCCAGTCCGTGGACTACGACGGCGACTCCTACATGAAC
TGGTACCAGCAGAAGCCCGGCAAGGCCCCCAAGTTCCTGATCTGCGCCGCCTCCAACCT
GGAGTCCGGCGTGCCCTCCCGCTTCTCCGGCTCCGGCTCCGGCACCGACTTCACCCTGA
CCATCTCCTCCCTGCAGCCCGAGGACGCCGCCACCTACTACTGCCAGCAGTCCAACGAG
GACCCCTTCACCTTCGGCCAGGGCACCAAGCTGGAGATCAAG

SEQ ID NO.33: HulH7VLv1 (trinh tu axit amin, cac CDR duoc in ddm va dugc
gach chan) ' |

DIQLTQSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPKFLICéé

SNLESGVPSREFSGSGSGTDFTLTISSLOPEDAATYYCQQSNEDPFTEFGOGTKLEIK
SEQ ID NO.34: HulH7VLv2 (trinh tu nucleotit)

GACATCCAGCTGACCCAGTCCCCCTCCTCCCTGTCCGCCTCCGTGGGCGACCGCG
TGACCATCACCTGCAAGGCCTCCCAGTCCGTGGACTACGACGGCGACTCCTACATGAAC
TGGTACCAGCAGAAGCCCGGCAAGGCCCCCAAGTTCCTGATCTaCGCCGCCTCCAACCT
GGAGTCCGGCGTGCCCTCCCGCTTCTCCGGCTCCGGCTCCGGCACCGACTTCACCCTGA
CCATCTCCTCCCTGCAGCCCGAGGACGCCGCCACCTACTACTGCCAGCAGTCCAACGAG
GACCCCTTCACCTTCGGCCAGGGCACCAAGCTGGAGATCAAG

SEQ ID NO.35: HulH7VLv2 (trinh tu axit amin, cic CDR dugc in ddm va dugc
gach chan)

DIQLTQSPSSLSASVGDRVTITCKASQ§VDYDGDSYMNWYQQKPGKAPKFLIYéé

SNLESGVPSRFSGSGSGTDFTLTISSLQPEDAATYYCQQSNEDPFTFGQGTKLEIK
SEQ ID NO.36: HulH7VLv3 (trinh tu nucleotit)

GACATCCAGCTGACCCAGTCCCCCTCCTCCCTGTCCGCCTCCGTGGGCGACCGCG
TGACCATCACCTGCAAGGCCTCCCAGTCCGTGGACTACGACGGCGACTCCTACATGAAC
TGGTACCAGCAGAAGCCCGGCAAGGCCCCCAAGTTCCTGATCTGCGCCGCCTCCAACCT
GGAGTCCGGCGTGCCCTCCCGCTTCTCCGGCTCCGGCTCCGGCACCGACTTCACCCTGA
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CCATCTCCTCCCTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGTCCAACGAG
GACCCCTTCACCTTCGGCCAGGGCACCAAGCTGGAGATCAAG

- SEQ ID NO.37: HulH7VLV3 (trinh tu axit amin, cdc CDR dugc in ddm va dugc
gach chén)

DIQLTQSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPKFLICéé

SNLESGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQQSNEDPFTFGOGTKLEIK
SEQ ID NO.38: HulH7VLv4 (trinh tu nucleotit)

GACATCCAGCTGACCCAGTCCCCCTCCTCCCTGTCCGCCTCCGTGGGCGACCGCG
. TGACCATCACCTGCAAGGCCTCCCAGTCCGTGGACTACGACGGCGACTCCTACATGAAC
TGGTACCAGCAGAAGCCCGGCAAGGCCCCCAAGTTCCTGATCTaCGCCGCCTCCAACCT
GGAGTCCGGCGTGCCCTCCCGCTTCTCCGGCTCCGGCTCCGGCACCGACTTCACCCTGA
CCATCTCCTCCCTGCAGCCCGAGGACttCGCCACCTACTACTGCCAGCAGTCCAACGAG
GACCCCTTCACCTTCGGCCAGGGCACCAAGCTGGAGATCAAG

SEQ ID NO.39: HulH7VLv4 (trinh tu axit amin, cic CDR dugc in ddm va duogc
gach chan)

DIQLTQSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPKFLIYéé

SNLESGVPSRESGSGSGTDFTLTISSLOPEDFATYYCQQSNEDPFTFGQGTKLEIK
SEQ ID NO.40: HulH7VL peptit tin hiéu (trinh ty nucleotit)

ATGGACATGCGCGTGCCCGCCCAGCTGCTGGGCCTGCTGATGCTGTGGGTGTCCG
GCTCCTCCGGC

SEQ ID NO.41: HulH7VL peptit tin hiéu (trinh ty axit amin)
MDMRVPAQLLGLLMLWVSGSSG

SEQ ID NO.42: BAC02037 (GI-21670055) Thé nhan ctia ngudi dugc sit dung cho

trinh ti axit amin khung chudi ning
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QVOQLVQSGAEVKKPGASVKVSCKASGYTFTSFGISWVRQAPGQOGLEWMGWISPYN
GDTNYAQNLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARDRGSMSDYWGQGTLVT
VSS

SEQ ID NO.43: AAY33358 GI-63102905) thé nhén ctia ngudi sir dung cho trinh

tu axit amin ving khung chudi nhe

DIQLTQSPSSLSASVGDRVTITCRASQGIRNDLGWYQQKPGKAPKLLIYAASSLQ
SGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCLQDYNYPPTFGQGTKLEIK

SEQ ID NO.44: HulH7VH khong chita d6t bién nguoc hodc dot bién CDR

QVQLVQSGAEVKKPGASVKVSCKASGYSFTSYYIHWVRQAPGQGLEWMGWIYPGS
GNTKYSEKFKGRVIMTTDTSTSTAYMELRSLRSDDTAVYYCARDGCYGFAYWGQGTLVT
VSS

~ SEQ ID NO.45: HulH7VL khéng chira d6t bién nguge hoic dot bién CDR

DIQLTQSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPKLLIYAA
SNLESGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQQSNEDPFTFGQGTKLEIK

SEQ ID NO.46: Bién d6i HulH7VH

QVQLVQSGAE-X; ~KKPGASVKVSCKASGY-X,~FTSYYTHWV-X5—
QAPGQGLEW-X,~GWIYPGSGNTKYSEKFKGR-X5-T—X—T—X+—
DTSTSTAYMELRSLRSDDTAVY-Xg-CARDG-Xo-YGFAYWGQOGTLVTVSS

trong d6 -X;- 1a V hodc L; -X,- 1a S hodc T; -X3- 1a R hodc K; -X,- 1a M hoic I;
Xs-1a V hodc A; -Xe- 1a M hodc L; -X7- 12 T hodc A; -Xg- 12 Y hoic F; -Xo- 13 C hoic S.

SEQ ID NO.47: bién dbi HulH7VL

DIQLTQOSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPK-Z,—
LI-Z,-AASNLESGVPSRFSGSGSGTDFTLTISSLQPED-Z5—
ATYYCQOSNEDPFTFGQGTKLEIK

trong d6 -Z;- 1a L hodc F; -Z,- 1a Y hodc C; -Z3- 1a F hoic A.
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SEQ ID NO.48: bién d4i HulH7VH CDR3
DG-Xq—YGFAY
trong d6 -Xo- 12 C hodc M hoic S hodc T, tét hon 1a C

SEQ ID NO.49: ving hing dinh chudi nhe cia 1H7 dugc lam gidng nhu cia
ngudi (c6 R) (thdng thuong ddi vai v1-v4)

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNEYPREAKVQWKVDNALQSGNSQES
VITEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO.50: ving hiang dinh chudi ning cia 1H7 duoc lam gidng nhu cia
ngudi (thong thudng ddi véi vi-v5) IgGl

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNVKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPSREEMTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO.51: viing hing dinh chudi nhe cia 1H7 dugc lam giéng nhu cua
ngudi (khong c6 R) (thong thuong ddi véi v1-v4)

TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQOWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO.52: ving hing dinh chudi ning ctia 1H7 dugce 1am gidng nhu cia
nguoi (alotyp G1m3)

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLOSSGLYSLSSVVIVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQOGNVFSCSVMHEALHNHYTQKSLSLSPGK

-54-



23638

SEQ ID NO.53: chudi nhe phién ban 3 ctia 1H7 dugc 1am gidng nhu cia ngudi

(viing bién ddi + ving hing dinh chta arginin)

DIQLTQSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPKFLICAA
SNLESGVPSREFSGSGSGTDFTLTISSLOPEDFATYYCQQSNEDPFTFGQGTKLEIKRTV
AAPSVFIFPPSDEQLKSGTASVVCLLNNEFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO.54: chudi nhe phién ban 3 ciia 1H7 dugc lam giéng nhu cia nguoi

(viing bién ddi + ving hing dinh khong chua arginin)

DIQLTQSPSSLSASVGDRVTITCKASQSVDYDGDSYMNWYQQKPGKAPKFLICAA
SNLESGVPSRESGSGSGTDFTLTISSLOPEDFATYYCQQSNEDPFTFGQGTKLEIKTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKD
STYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO.55: chudi nang phién ban 3 ctia 1H7 dugc lam gidng nhu cua nguoi

(viing bién dbi + ving hing dinh)

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYYTIHWVRQAPGQGLEWMGWIYPGS
GNTKYSEKFKGRATMTADTSTSTAYMELRSLRSDDTAVYYCARDGCYGFAYWGQGTLVT
VSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAV
LOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAP
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNVKTKP
- REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT ISKAKGQPREPQVYT
LPPSREEMTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO.56: chudi ning phién ban 3 ctia 1H7 dugc lam gidng nhu cia nguoi
(ving bién dbi + viing hing dinh G1m3 alotyp)

QVOLVQSGAEVKKPGASVKVSCKASGYTFTSYYIHWVRQAPGQGLEWMGWIYPGS
GNTKYSEKFKGRATMTADTSTSTAYMELRSLRSDDTAVYYCARDGCYGFAYWGQGTLVT
- VSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAV
LOSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAP
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP
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REEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYT
LPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO.57: viing hiang dinh chudi ning ctia 1H7 duogc 1am giéng nhu cia
nguoi (IgG2)

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLOSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPV
AGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREE
QFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPP
SREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTV
DKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO.58: ving hang dinh chudi ning cta 1H7 dugc lam giéng nhu cua
nguoi (alotyp Glm1)

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPSRDELTKNQVSLTCLVKGEFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS

KLTVDKSRWQQOGNVEFSCSVMHEALHNHYTQKSLSLSPGK
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DANH MUC TRINH TU

<110> PROTHENA BIOSCIENCES LIMITED

<120> KHANG THE GAN KET PAC HIEU VOI ALPHA-SYNUCLEIN CUA NGUOI, DUQC PHAM CHUA KHANG THE NAY, VA
PHUONG PHAP SAN XUAT KHANG THE NAY

<130> 057450/429375

<140> PCT/US2013/023307

<141> 2013-01-25 °

<150> 61/591,835

<151> 2012-01-27

<150> 61/711,207

<151> 2012-10-08

<160> 58 .
<170> FastSEQ fhodc Windows Version 4.0
<210> 1
<211> 140
<212> PRT
<213> Homo sapiens
<400> 1 -
Met Asp Val Phe Met Lys Gly Leu Ser Lys Ala Lys Glu Gly Val Val
1 5 10 15
Ala Ala Ala Glu Lys Thr Lys Gln Gly Val Ala Glu Ala Ala Gly Lys
. 20 25 30
Thr Lys Glu Gly Val Leu Tyr Val Gly Ser Lys Thr Lys Glu Gly Val
35 40 45
Val His Gly Val Ala Thr Val Ala Glu Lys Thr Lys Glu Gln Val Thr
50 55 60
Asn Val Gly Gly Ala Val Val Thr Gly Val Thr Ala Val Ala Gln Lys
65 70 75 80
Thr Val Glu Gly Ala Gly Ser Ile Ala Ala Ala Thr Gly Phe Val Lys
85 90 95
Lys Asp Gln Leu Gly Lys Asn Glu Glu Gly Ala Pro Gln Glu Gly Ile
100 105 110
Leu Glu Asp Met Pro Val Asp Pro Asp Asn Glu Ala Tyr Glu Met Pro
115 120 125
Ser Glu Glu Gly Tyr Gln Asp Tyr Glu Pro Glu Ala
130 135 140
<210> 2
<211> 35
<212> PRT
<213> Homo sapiens
<400> 2
Glu Gln Val Thr Asn Val Gly Gly Ala Val Val Thr Gly Val Thr Ala
1 5 10 15
Val Ala Gln Lys Thr Val Glu Gly Ala Gly Ser Ile Ala Ala Ala Thr
. 20 25 30
Gly Phe Val
35
<210> 3
<211> 28
<212> PRT
<213> Homo sapiens
<400> 3
Lys Glu Gln Val Thr Asn Val Gly Gly Ala Val Val Thr Gly Val Thr
1 5 10 15
Ala Val Ala Gln Lys Thr Val Glu Gly Ala Gly Ser
20 25
<210> 4
<211> 405
<212> ADN
<213> Trinh ty nhé&n tao
<220>
<223> Trinh ty tdng hop
<400> 4

atgggatgga gctgggtctt tatcttcctc ctgtcaggaa ctgcaggtgt ccattgccag 60
gtccagctge agcagtctgg acctgagctg gtgaagcctg ggacttcagt gaagatatcc 120
tgcaaggctt ctggctacag cttcacaagce tactatatac actgggtgaa gcagagtcct 180
ggacagggac ttgagtggat tggatggatt tatcctggaa gtggtaatac taagtacagt 240
gagaagttca agggcaaggc cacactgact gcagacacat cctccagcac agcctacatg 300
cagctcagca gcctgacatc tgaggactct gcagtctatt tctgtgcaag agatggttge 360
tacgggtttg cttactgggg ccaagggact ctggtcactg tctct 405
<210> 5

<211> 135

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Trinh tu tdng hop
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<400> 5
Met Gly Trp Ser Trp Val Phe Ile Phe Leu Leu
1 5 10
Val His Cys Gln Val Gln Leu Gln Gln Ser Gly
20 25
Pro Gly Thr Ser Val Lys Ile Ser Cys Lys Ala
35 40
Thr Ser Tyr Tyr Ile His Trp Val Lys Gln Ser
50 55
Glu Trp Ile Gly Trp Ile Tyr Pro Gly Ser Gly
65 70 75
Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala
85 90
Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser
100 105
Tyr Phe Cys Ala Arg Asp Gly Cys Tyr Gly Phe
115 120
Gly Thr Leu Val Thr Val Ser
130 135
<210> 6
<211> 393
<212> ADN
<213> Trinh tu nhén tao
<220>
<223> Trinh tu téng hop
<400> 6
atggagacag acacactcct gttatgggtg ctgctgctct
gacattgtgc tgacccaatc tccagcttct ttggectgtgt
atctcctgca aggccagcca aagtgttgat tatgatggtg
caacagaaac caggacagcc acccaaattc ctcatctgtg
gggatcccag ccaggtttag tggcagtggg tctgggacag
cctgtggagg aggaggatgc tgcaacctat tactgtcagce
acgttcggct cggggacaaa gttggaaata aaa
<210> 7
<211> 131
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Trinh tu tdng hop
<400> 7
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu
1 5 10
Gly Ser Thr Gly Asp Ile Val Leu Thr Gln Ser
20 25
Val Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys
35 40
Val Asp Tyr Asp Gly Asp Ser Tyr Met Asn Trp
50 55
Gly Gln Pro Pro Lys Phe Leu Ile Cys Ala Ala
65 70 75
Gly Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser
85 90
Leu Asn Ile His Pro Val Glu Glu Glu Asp Ala
100 105
Gln Gln Ser Asn Glu Asp Pro Phe Thr Phe Gly
115 120
Glu Ile Lys
130
<210> 8
<211> 345
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Trinh tu tdng hop
<400> 8
gtccagctge agcagtctgg acctgagctg gtgaagectg
tgcaaggctt ctggctacag cttcacaagc tactatatac
ggacagggac ttgagtggat tggatggatt tatcctggaa
gagaagttca agggcaaggc cacactgact gcagacacat
cagctcagca gcctgacatc tgaggactct gcagtctatt
tacgggtttg cttactgggg ccaagggact ctggtcactg
<210> 9
<211> 115
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Trinh ty téng hop

<400> 9

Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val

Ser Gly Thr

Pro Glu Leu

30

Ser Gly Tyr

Pro Gly Gln

Asn Thr Lys

Asp Thr Ser

Glu Ser
110
Trp

Asp
Ala Tyr
125

gggttccagg
ctctagggca
atagttatat
ctgcatccaa
acttcaccct
aaagtaatga

Leu Leu Trp

Pro Ala Ser
Ala
45

Gln

Lys Ser

Tyr Gln
60
Ser

Asn Leu

Gly Thr Asp

Ala Thr Tyr
110
Thr

Ser Gly

125

ggacttcagt
actgggtgaa
gtggtaatac
cctccagcac
tctgtgcaag
tctect

Ala
15
val

Ser
Gly Leu
Ser

80
Ser

Tyr
Ser

Ala Vval

Gly Gln

ctccactggt
gagggccacc
gaactggtac
tctagaatct
caacatccat
ggatccattc

val
15
Leu

Pro
Ala

Gln Ser

Lys Pro

Glu Ser
80

Phe Thr
95 .
Tyr Cys

Lys Leu

gaagatatcc
gcagagtcct
taagtacagt
agcctacatg
agatggttgce

Lys Pro Gly Thr Ser
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1 5 10 15
Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr Tyr
20 25 30
Ile His Trp Val Lys Gln Ser Pro Gly Gln Gly Leu Glu Trp Ile Gly
35 40 45
Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Ser Glu Lys Phe Lys
50 55 60
Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met
65 70 75 80
Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Rla
85 90 95
Arg Asp Gly Cys Tyr Gly Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110
Thr Val Ser
115
<210> 10
<211> 333
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Trinh tu tdng hop
<400> 10

gacattgtgc tgacccaatc tccagcttct ttggctgtgt ctctagggca gagggccacc 60
atctcctgca aggccagcca aagtgttgat tatgatggtg atagttatat gaactggtac 120
caacagaaac caggacagcc acccaaattc ctcatctgtg ctgcatccaa tctagaatct 180
gggatcccag ccaggtttag tggcagtggg tctgggacag acttcaccct caacatccat 240
cctgtggagg aggaggatgc tgcaacctat tactgtcagc aaagtaatga ggatccattc 300

acgttcggct cggggacaaa gttggaaata aaa 333
<210> 11
<211> 111
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Trinh ty tdng hop
<400> 11
Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly
1 5 10 15
Gln Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser Val Asp Tyr Asp
20 25 3C
Gly Asp Ser Tyr Met Asn Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45
Lys Phe Leu Ile Cys Ala Ala Ser Asn Leu Glu Ser Gly Ile Pro Ala
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
65 70 75 - 80
Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Ser Asn
85 90 95
Glu Asp Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 12
<211> 5
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Trinh tu tdng hop.
<400> 12
Ser Tyr Tyr Ile His
1 5
<210> 13
<211> 17
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Trinh tu tdng hop
<400> 13
Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Ser Glu Lys Phe Lys
1 5 10 15
Gly
<210> 14
<211> 8
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Trinh ty tdng hop
<400> 14
Asp Gly Cys Tyr Gly Phe Ala Tyr
1 5
<210> 15
<211> 15
<212> PRT
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<213> Trinh ty nhén tao
<220>
<223> Trinh tu tdng hop
<400> 15
Lys Ala Ser Gln Ser Val
1 5 10
<210> 16
<211> 7
<212> PRT
<213> Trinh ty nhédn tao
<220>
<223> Trinh ty tdng hop
<400> 16
Ala Ala Ser Asn Leu Glu Ser
1 5
<210> 17
<211> 9
<212> PRT
<213> Trinh tu nhan tao
<220>
<223> Trinh ty tdng hop
<400> 17
Gln Gln Ser Asn Glu Asp Pro Phe Thr
1 5
<210> 18
<211> 351
<212> ADN
<213> Trinh tu nhén tao
<220>
<223> Trinh tu téng hop
<400> 18
caggtgcagc tggtgcagtc cggcgccgag ctgaagaagc
tcctgcaagg cctccggcta ctecttcacce tcctactaca
ccecggecagg gcctggagtg gatcggetgg atctacccecg
tccgagaagt tcaagggccg cgccaccctg accgccgaca
atggagctgce gctcectgeg cteccgacgac accgccgtgt
tgctacggct tcgcctactg gggccagggc accctggtga
<210> 19
<211> 117
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Trinh tuy tdéng hop
<400> 19
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Leu
1 5 10
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr
20 25
Tyr Ile His Trp Val Lys Gln Ala Pro Gly Gln
35 40
Gly Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys
50 : 55
Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser
65 70 75
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr-
85 90
Ala Arg Asp Gly Cys Tyr Gly Phe Ala Tyr Trp
100 105
Val Thr Val Ser Ser
115
<210> 20
<211> 351
<212> ADN
<213> Trinh ty nhan tao
<220>
<223> Trinh tu téng hop
<400> 20
caggtgcagc tggtgcagtc cggcgccgag gtgaagaagc
tcctgcaagg cctccggcta ctecttcacce tcctactaca
ccecggcecagg gcectggagtg gatcggetgg atctaccceg
tccgagaagt tcaagggccg cgccaccctg accgccgaca
atggagctgc gctcectgeg ctccgacgac accgeccgtgt
tgctacggcet tcgectactg gggccaggge accctggtga
<210> 21
<211> 117
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Trinh tu téng hop
<400> 21
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ccggcgecte
tccactgggt
gctccggcaa
cctccacctce
acttctgcge
ccgtgtecte

Lys Lys Pro

Ser Phe Thr

Gly Leu Glu

Tyr Ser Glu
60
Thr

Ser Thr

Ala Vval

Gly Gln Gl

ccggcegecte
tccactgggt
gctccggcaa
cctccacctce
acttctgegce
ccgtgtectce

-60-

Asp Tyr Asp Gly Asp Ser Tyr Met Asn

15

cgtgaaggtg
gaagcaggcc
caccaagtac
caccgcctac
ccgcgacggce
a

Gly Ala
15
Ser Tyr

Trp Ile

Lys Phe

Ala Tyr
80
Phe Cys

Thr Leu

cgtgaaggtg
gcgccaggcc
caccaagtac
caccgcctac
ccgcgacggce
a

60

120
180
240
300
351

120



Gln
1
Ser

val Gln

Val Lys

Ile His
35
Ile

Tyr
Gly Trp
50
Lys Gly
65
Met

Arg

Glu Leu

Ala Arg Asp

Val Thr val
115
22
351
ADN

Trinh

<210>
<211>
<212>
<213>
<220>
<223> Trinh
<400> 22
caggtgcagc
tcctgcaagg
cccggeccagg
tccgagaagt
atggagctgc
tagctacggct
<210> 23
<211> 117
<212> PRT
<213> Trinh
<220>

<223> Trinh
<400> 23
Gln Val Gln

Val Lys

Ile His
35
Trp Ile
50
Gly Arg

Glu Leu

Ala Arg Asp

Val Thr Val
115
24
351
ADN

Trinh

<210>
<211>
<212>
<213>
<220>
<223> Trinh
<400> 24
caggtgcagc
tcctgcaagg
cccggccagg
tccgagaagt
atggagctgc
tcctacgget
<210> 25
<211> 117
<212> PRT
<213> Trinh
<220>
<223> Trinh
<400> 25
Gln Val Gln
1
Ser Val Lys

Tyr Ile His
35
Gly Trp Ile
50

Leu Val Gl
Val
20

Trp

Ser
val

Tyr Pro Gl

Ala Thr Le
70
Arg Ser Le
Gly
100

Ser

Cys

Ser

ty nhén

Cys

Arg

Tyr

n Ser Gly

Lys Ala

Gln Ala

40

y Ser Gly

u Thr Ala

u Arg Ser

Gly Phe

tao

tu tdéng hop

tggtgcagtc
cctccggceta
gcctggagtg
tcaagggccg
gctcectgeg
tcgectactg

ty nhén ta
tu téng
Leu Val

5
Ser

Gl

Val
20
Trp

Val Ar

Tyr Pro Gl

Ala Thr Me
70
Ser Le
85

Cys

Arg

Gly
100

Ser Ser

ty nhén ta

Cys

Tyr

cggcgeecgag
caccttcacc
gatgggctgg
cgccaccatg
ctccgacgac
gggccaggge

o]

hop

n Ser Gly

Lys Ala

Gln Ala
40
Gly

g

y Ser

t Thr Ala

u Arg Ser

Gly Phe

o

tu tdng hop

tggtgcagtc
cctcecggcta
gcctggagtg
tcaagggccg
gctcectgeg
tcgectactg

ty nhén ta

tu téng

Leu Val
5

Val Ser

20

Trp Val

Gl

Ar

Tyr Pro Gl

Cys

cggcgcecgag
ctccttcacc
gatcggctgg
cgccaccctg
ctccgacgac
gggccagggc

o}

hop

n Ser Gly

Lys Ala

Gln Ala

40
Ser Gly
55

9

Yy
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Ala Glu
10

Gly

val

Ser
25
Pro

Tyr

Gly Gln

Asn Thr Lys

Thr Ser
75
Thr

Asp
Asp Asp
90
Ala Tyr
105

Trp

gtgaagaagc
tcctactaca
atctaccccg
accgccgaca
accgccgtgt
accctggtga

Ala Glu
10

Gly

val

Ser
25
Pro

Tyr

Gly Gln

Asn Thr Lys

Thr Ser
75
Thr

Asp
Asp Asp
90
Ala Tyr
105

Trp

gtgaagaagc
tcctactaca
atctaccccg
accgccgaca
accgccgtgt
accctggtga

Ala Glu Val
10

Ser Gly Tyr
25
Pro Gly Gln

Asn Thr Lys

Lys Pro

Ser Thx

Gly Glu

Tyr Glu
60
Thr

Ser Thr

Ala Val Tyr

Gly Gln Gly

110

ccggcgcecte
tccactgggt
gctccggcaa
cctccacctce
actactgcgce
ccgtgtecte

Lys. Lys Pro

Thr Phe Thr

Gly Leu Glu

Tyr Ser Glu
60
Thr

Ser Thr

Ala Val Tyr

Gly Gln Gly

110

ccggcgecte
tccactgggt
gctccggcaa
cctccacctc
acttctgege
ccgtgtecte

Lys Lys Pro

Ser Phe Thr
30
Gly Leu Glu
45
Tyr Ser Glu
60

-61-

Gly Ala
15
Ser Tyr

Trp Ile

Lys Phe

Ala Tyr
80
Phe Cys
95

Thr Leu

cgtgaaggtg
gcgccaggcec
caccaagtac
caccgcctac
ccgcgacgge
a

Gly Ala

Ser Tyr

Trp Met

Lys Phe

Ala Tyr
80
Tyr Cys
95

Thr Leu

cgtgaaggtg

gcgccaggcece
caccaagtac
caccgcctac
ccgcgacggce
a

Gly Ala
15

Ser Tyr
Trp Ile

Lys Phe

60

120
180
240
300
351

60

120
180
240
300
351



Lys Gly Arg
65
Met Glu Leu

Ala Arg Asp

Val Thr Val
115
26
351
ADN
Trinh

<210>
<211>
<212>
<213>
<220>
<223> Trinh
<400> 26
caggtgcagc
tcctgcaagg
cccggccagg
tccgagaagt
atggagctgc
tcctacgget
<210> 27
<211> 117
<212> PRT
<213> Trinh
<220>
<223> Trinh
<400> 27
Gln Val
1
Ser

Gln

Val Lys

Ile His
35
Ile

Tyr
Gly Trp
50
Lys Gly
65
Met

Arg

Glu Leu

Ala Arg Asp

Val Thr val
115
28

57
ADN

Trinh

<210>
<211>
<212>
<213>
<220>
<223>
<400>

Trinh
28

23638

Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr
70 75 80

Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Phe Cys
85 90 95

Gly Ser Tyr Gly Phe Ala Tyr Trp Gly Gln Gly Thr Leu

100 105 110

Ser Ser

ty nhén tao

ty téng hop

tggtgcagtc cggcgccgag gtgaagaagc ccggcgecctc cgtgaaggtg

cctccggcta caccttcacc tcctactaca tccactgggt gcgccaggec

gcctggagtg gatgggctgg atctacccecg gctccggcaa caccaagtac

tcaagggccg cgccaccatg accgccgaca cctccaccte caccgectac

gctccectgeg cteccgacgac accgecgtgt actactgege ccgcgacgge

tcgcctactg gggccagggc accctggtga ccgtgtecte a

tu nhén tao

tu tdng hop

Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
5 10 15

Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr

20 25 30

Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

40 45
Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Ser Glu Lys Phe
55 60
Ala Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr
70 75 80

Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Gly Ser Tyr Gly Phe Ala Tyr Trp Gly Gln Gly Thr Leu

100 105 110

Ser Ser

ty nhan tao

ty tdng hop

atggagttcg gcctgtcctg getgttcctg gtggccatce tgaagggcgt gcagtgce

<210>
<211>
<212>
<213>
<220>
<223> Trinh
<400> 29
Met Glu Phe
1

Val Gln Cys
<210> 30
<211> 57
<212> ADN
<213> Trinh
<220>
<223>
<400>

29

19
PRT
Trinh

30

ty nhén ta

o

tu tdéng hop

Gly Leu Ser Trp Leu Phe Leu Val Ala Ile Leu Lys Gly

5

tu nhén ta

o

Trinh ty tdng hop

10

15

atggactgga cctggagcat ccttttcttg gtggcagcag caacaggtgc ccactcc

<210>
<211>
<212>
<213>
<220>
<223>
<400>

31
19
PRT

31

Trinh tu nhé&n tao

Trinh ty téng hop

Met Asp Trp Thr Trp Ser Ile Leu Phe Leu Val Ala Ala Ala Thr Gly

1
Ala His Ser

5

10

-62-

15

60

1290
180
240
300
351

57

57



32
333
ADN

<210>
<211>
<212>
<213>
<220>
<223>
<400> 32
gacatccagc
atcacctgca
cagcagaagc
ggcgtgccct
tccctgeage
accttcggcece
<210> 33
<211> 111
<212> PRT
<213> Trinh
<220>
<223> Trinh
<400> 33
Asp Ile
1
Asp

Gln

Arg Val
Ser
35
Leu

Gly Asp
Phe
Ser
Gln

Glu Asp Pro
<210>
<211>
.<212>
<213>
<220>
<223> Trinh
<400> 34
gacatccagc
atcacctgca
cagcagaagc
ggcgtgecect
tcectgecage
accttcggcee
<210> 35
<211> 111
<212> PRT
<213> Trinh
<220>
<223> Trinh
<400> 35
Asp Ile
1
Asp Arg

34
333
ADN
Trinh

Gln
val
Ser

35
Leu

Gly Asp

Lys Phe
50
Arg Phe
65
Ser Leu
Glu Asp Pro
<210> 36
<211> 333
<212> ADN
<213> Trinh
<220>
<223> Trinh
<400> 36
gacatccagc
atcacctgca
cagcagaagc
ggcgtgecect
tcecctgcecage

Trinh ty nhén tao

Trinh ty téng hop

23638

tgacccagtc cccctectee ctgtecgect
aggcctccca gtccgtggac tacgacggceg
ccggcaaggc ccccaagttc ctgatctgeg
cccgettcte cggectcecgge tccggcaccg
ccgaggacgc cgccacctac tactgccage
agggcaccaa gctggagatc aag
tu nhén tao
tu téng hop
Leu Thr Gln Ser Pro Ser Ser Leu
5 10
Thr Ile Thr Cys Lys Ala Ser Gln
20 25
Tyr Met Asn Trp Tyr Gln Gln Lys
40
Ile Cys Ala Ala Ser Asn Leu Glu
55
Gly Ser Gly Ser Gly Thr Asp Phe
70 75
Pro Glu Asp Ala Ala Thr Tyr Tyr
85 90
Phe Thr Phe Gly Gln Gly Thr Lys
100 105
tu nhén tao
tu téng hop
tgacccagtc cccctecctee ctgtcecgect
aggcctccca gtccgtggac tacgacggceg
ccggcaaggc ccccaagttc ctgatctacg
cccgcttete cggctecegge tccggcaccg
ccgaggacgc cgccacctac tactgccage
agggcaccaa gctggagatc aag
tu nhén tao
tu tdng hop
Leu Thr Gln Ser Pro Ser Ser Leu
‘5 .10
Thr Ile Thr Cys Lys Ala Ser Gln
20 T 25
Tyr Met Asn Trp Tyr Gln Gln Lys
40
Ile Tyr Ala Ala Ser Asn Leu Glu
55
Gly Ser Gly Ser Gly Thr Asp Phe
70 75
Pro Glu Asp Ala Ala Thr Tyr Tyr
85 90
Phe Thr Phe Gly Gln Gly Thr Lys
100 105
tu nhén tao
ty téng hop
tgacccagtc cccctectee ctgtecegect
aggcctccca gtccgtggac tacgacggceg
ccggcaaggc ccccaagttc ctgatctgeg
cccgcttete cggectecgge tccggcaccg
ccgaggactt cgccacctac tactgccagce

ccgtgggcga
actcctacat
ccgcctccaa
acttcaccct
agtccaacga

Ala Ser

Ser Val Asp

30

Pro Gly Lys

45

Ser Gly Val

Thr Leu Thr

Cys Gln Gln

Glu Ile

110

Leu

ccgtgggega
actcctacat
ccgcctccaa
acttcaccct
agtccaacga

Ser Ala Ser

Ser Val Asp

30

Pro Gly Lys

45

Ser Gly Vval

Thr Leu Thr

Cys Gln Gln

Glu Ile

110

Leu

ccgtgggcga
actcctacat
ccgectccaa
acttcaccct
agtccaacga

-63-

ccgcgtgace
gaactggtac
cctggagtcc
gaccatctcc
ggacccctte

Gly
Asp
Pro
Ser
Ile Ser
80

Ser Asn

95
Lys

ccgcgtgacce
gaactggtac
cctggagtce
gaccatctcc
ggacccctte

Val
15
Tyr

Gly
Asp

Ala Pro

Pro Ser

Ile Ser
80
Ser Asn

Lys

ccgcgtgacce
gaactggtac
cctggagtce
gaccatctcc
ggacccctte

60

120
180
240
300
333

60

120
180
240
300
333

60

120
180
240
300



accttcggcc agggcaccaa gctggagatc aag

<210> 37

<211> 111

<212> PRT

<213> Trinh

<220>

<223> Trinh

<400> 37

Asp Ile Gln
1

Asp Arg Val

Gly Asp Ser
35
Lys Phe Leu
50
Arg Phe Ser
65
Ser Leu Gln

Glu Asp Pro

<210> 38
<211> 333
<212> ADN
<213> Trinh
<220>
<223> Trinh
<400> 38
gacatccagc
atcacctgca
cagcagaagc
ggcgtgcect
tccectgecage
accttecggec
<210> 39
<211> 111
<212> PRT
<213> Trinh
<220>
<223> Trinh
<400> 39
Asp Ile Gln
1
Asp Arg Val

Gly Asp Ser
35
Lys Phe Leu
50
Arg Phe Ser
65
Ser Leu Gln

Glu Asp Pro

<210> 40
<211> 66
<212> ADN
<213> Trinh
<220>

<223> Trinh
<400> 40

tu nhén tao

tu tdng hop

Leu Thr Gln Ser Pro Ser

5

Thr Ile Thr Cys Lys Ala

20

Tyr Met Asn Trp Tyr Gln

Ile Cys Al

Gly Ser Gl

70

Pro Glu As
85

40
a Ala Ser Asn
55
y Ser Gly Thr

p Phe Ala Thr

Phe Thr Phe Gly Gln Gly

100

105

ty nhé&n tao

tu téng hop

tgacccagtc
aggcctccca
ccggcaaggce
cccgettcte
ccgaggactt
agggcaccaa

Ser
Ser
Gln
Leu
Asp
Tyr

90
Thr

23638

Leu
Gln
Lys
Glu
Phe
75

Tyr

Lys

cccctectee ctgtcecegect
gtccgtggac tacgacggcg
ccccaagttc ctgatctacg
cggctccgge tccggcaccg
cgccacctac tactgccagce

gctggagatc aag

tu nhén tao

tu téng hop

Leu Thr Gln Ser Pro Ser

5

Thr Ile Thr Cys Lys Ala

20
Tyr Met As

n Trp Tyr Gln
40

Ile Tyr Ala Ala Ser Asn

Gly Ser Gl
70

55
y Ser Gly Thr

Pro Glu Asp Phe Ala Thr

85

Phe Thr Phe Gly Gln Gly

100

105

ty nhéan tao

tu téng hop

Ser
Ser
Gln
Leu
Asp
Tyr

90
Thr

Leu
Gln
Lys
Glu
Phe
75

Tyr

Lys

atggacatgc gcgtgcccege ccagctgetg ggectgetga

tcegge
<210> 41
<211> 22
<212> PRT
<213> Trinh
<220>

<223> Trinh
<400> 41
Met Asp Met

1
Val Ser Gly

<210> 42
<211> 117
<212> PRT
<213> Trinh

tuy nhén tao

tu tdng hop

Arg Val Pro Ala Gln Leu Leu Gly

5

Ser Ser Gly

20

tu nhén tao

10

Ser Ala Ser

Ser Val Asp
30
Pro Gly Lys
45
Ser Gly Val
60
Thr Leu Thr

Cys Gln Gln

Leu Glu Ile
110

ccgtgggega
actcctacat
ccgectecaa
acttcaccct
agtccaacga

Ser Ala Ser

Ser Val Asp
30
Pro Gly Lys
45
Ser Gly Val
60
Thr Leu Thr

Cys Gln Gln

Leu Glu Ile
110

Val Gly
15
Tyr Asp

Ala Pro
Pro Ser

Ile Ser
80

Ser Asn

95

Lys

ccgcgtgacce
gaactggtac
cctggagtcc
gaccatctcc
ggaccccttc

vVal Gly
15
Tyr Asp

Ala Pro
Pro Ser

Ile Ser
80

Ser Asn

95

Lys

333

60

120
180
240
300
333

tgctgtgggt gtccggctce 60

Leu Leu Met

-64-

Leu Trp
15

66



<220>

<223> Trinh

<400> 42

Gln Val
1

Ser

Gln

Val Lys

Gly Ile Ser

35

Gly Trp Ile
50

Gln Gly

65

Met

Arg

Glu Leu

Ala Arg Asp

Val Thr val
115
43
107
PRT

Trinh

<210>
<211>
<212>
<213>
<220>
<223> Trinh
<400> 43

Asp Ile Gln

1

Asp

Arg Val

Leu Gly Trp
35
Ala Ala
50

Gly

Tyr
Ser Ser
65
Glu

Asp Phe

Thr Phe Gly
<210>
<211>
<212>
<213>
<220>
<223> Trinh
<400> 44

Gln Val Gln

1

Ser Val Lys

44
117
PRT
Trinh

Ile His
35
Ile

Tyr
Gly Trp
50
Lys Gly
65
Met

Arg

Glu Leu

Ala Arg Asp

Val Thr val
115
45
111
PRT

Trinh

<210>
<211>
<212>
<213>
<220>
<223> Trinh
<400> 45

Asp Ile Gln

1
Asp Arg Val

Gly Asp Ser
35
Lys Leu Leu
50
Arg Phe Ser
65

tu tdng

Leu Val
5
Val Ser
20
Trp Val

Ser Pro

Val Thr
Ser
85

Gly

Arg

Arg
100

Ser Ser

tu nhéan
ty tdng

Leu Thr
5
Thr Ile
20
Tyr Gln

Ser Ser

Gly Thr
Thr
85

Gly

Ala

Gln
100

tu nhéan
tu téng

Leu Val
5
Val Ser
20
Trp Val

Tyr Pro

Val Thr
Arg Ser

85
Gly Cys
100

Ser Ser

ty nhén
ty téng
Leu Thr
5

Thr Ile
20

Tyr Met
Ile Tyr

Gly Ser

hop
Gln
Cys
Arg
Tyr
Met
70

Leu

Ser

tao
hop
Gln
Thr
Gln
Leu
Asp
70

Tyr

Thr

tao
hop
Gln
Cys
Arg
Gly
Met
70

Leu

Tyr

tao

Gln
Thr
Asn
Ala

Gly
70

Ser
Lys
Gln
Asn
Thr
Arg

Met

Gln
55

Phe
Tyr

Lys

Ser
Lys
Gln
Ser
Thr
Arg

Gly

Ser
Cys
Trp
Ala

55
Ser

Gly
Ala
Ala
Gly
Thr
Ser

Ser

Pro
Ser
Thr
Cys

Leu

Gly
Ala
Ala
40

Gly
Thr

Ser

Phe

Pro
Lys
Tyr
40

Ser

Gly

Ala
Ser
Pro
Asp
Asp
Asp

Asp
105

Ser
Ala
25

Gly
Gly
Leu

Leu

Glu
105

Ala
Ser
25

Pro
Asn
Asp
Asp

Ala
105

Ser
Ala
Gln
Asn

Thr

Glu
Gly
Gly
Thr
Thr
Asp

90
Tyr

Ser
10

Ser
Lys
Val
Thr
Gln

Ile

Glu
10

Gly
Gly
Thr
Thr
Asp

90
Tyr

Ser
10

Ser
Gln

Leu

Asp

23638

Val Lys Lys

Tyr Thr Phe

Gln Gly Leu

45

Asn Tyr Ala
60

Ser Thr

75

Thr

Ser

Ala Val

Trp Gly Gln

Ser Ala

Gly Ile

Pro Lys
45
Ser Arg
60
Ser

Pro

Ile Ser

Asp Tyr Asn

Lys

Val Lys Lys

Tyr Ser Phe

Gln Leu
45
Ser

Gly

Lys Tyr

60

Ser Thr Ser

75

Thr Ala Val

Gly Gln

Leu Ser Ala

Gln Ser Val

Lys Pro Gly
45

Glu Ser Gly
Phe

75

Thr Leu

-65-

Pro
Thr
30

Glu
Gln
Thr

Tyr

Gly
110

Ser
Arg
Leu
Phe
Leu

Tyr

Pro
Thr
30

Glu
Glu
Thr

Tyr

Gly
110

Ser
Asp
30

Lys
Val

Thr

Gly
15

Ser
Trp
Asn
Ala
Tyr

95
Thr

Val
Asn
Leu
Ser
Gln

Pro

Gly
15

Ser
Trp
Lys
Ala
Tyr

95
Thr

Val
15

Tyr
Ala

Pro

Ile

Ala
Phe
Met
Leu
Tyr
80

Cys

Leu

Gly
Asp
Ile
Gly
Pro

80
Pro

Ala
Tyr
Met
Phe
Tyr
80

Cys

Leu

Gly
Asp
Pro
Ser

Ser
80



Ser Leu Gln

23638

95

Gly
15

Ser
Trp
Lys
Ala
Xaa

95
Thr

85 90
Glu Asp Pro Phe Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 46
<211> 117
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Trinh ty tédng hop
<220>
<221> Trinh tu bién thé
<222> 11
<223> Xaa la Val hodc Leu
<220>
<221> Trinh tu bién thé
<222> 28
<223> Xaa la Ser hodc Thr
<220>
<221> Trinh tu bién thé
<222> 38
<223> Xaa la Arg hodc Lys
<220>
<221> Trinh tu bién thé
<222> 48
<223> Xaa la Met hodc Ile
<220>
<221> Trinh tu bién thé
<222> 68
<223> Xaa la Val hodc Ala
<220>
<221> Trinh tu bién thé
<222> 170
<223> Xaa la Met hodc Leu
<220>
<221> Trinh tu bién thé
<222> 72
<223> Xaa la Thr hodc Ala
<220>
<221> Trinh tu bién thd
<222> 95
<223> Xaa la Tyr hodc Phe
<220>
<221> Trinh tu bién thé
<222> 101
<223> Xaa la Cys hodc Ser
<400> 46
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Xaa Lys Lys Pro
1 : 5 10
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Xaa Phe Thr
20 25 30
Tyr Ile His Trp Val Xaa Gln Ala Pro Gly Gln Gly Leu Glu
35 40 45
Gly Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Ser Glu
50 55 60
Lys Gly Arg Xaa Thr Xaa Thr Xaa Asp Thr Ser Thr Ser Thr
65 70 75
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr
85 : 90
Ala Arg Asp Gly Xaa Tyr Gly Phe Ala Tyr Trp Gly Gln Gly
100 105 110
Val Thr Val Ser Ser
115
<210> 47
<211> 111
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Trinh tu tdng hop
<220>
<221> Trinh tu bién thé
<222> 50
<223> Xaa la Leu hodc Phe
<220>
<221> Trinh tu bién thé
<222> 53
<223> Xaa la Tyr hodc Cys
<220>
<221> Trinh tu bién thé
<222> 87

-66-

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Asn

Ala
Tyr
Xaa
Phe
Tyr
80

Cys

Leu



<223> Xaa la Phe hodc Ala
<400> 47

Asp
1
Asp
Gly
Lys
Arg

65

Ser

Glu

Ile Gln
Arg Val
Asp Ser
35

Xaa Leu
50

Phe Ser
Leu Gln

Asp Pro

<210> 48
<211> 8
<212> PRT
<213> Trinh
<220>

<223> Trinh
<220>

<221> Trinh
<222> 3

<223>

<400> 48
Asp Gly Xaa Tyr Gly Phe Ala Tyr

1

<210> 49
<211> 107
<212> PRT
<213> Trinh
<220>

<223> Trinh
<400> 49

Arg
1
Gln
Tyr
Ser
Thr
65
Lys

Pro

Thr Val
Leu Lys
Pro Arg
35

Gly Asn
50

Tyr Ser
His Lys

Val Thr

<210> 50
<211> 330
<212> PRT
<213> Trinh
<220>

<223> Trinh
<400> 50

Ala
1
Ser
Phe
Gly
Leu
65
Tyr
Arg
Pro
Lys
Val
145
Tyr

Glu

Ser Thr
Thr Ser

Pro Glu
35

Val His

50

Ser Ser

Ile Cys
Val Glu
Ala Pro
115
Pro Lys
130
val val
Val Asp

Gln Tyr

Leu
Thr
20

Tyr
Ile
Gly

Pro

Phe
100

Thr Gln Ser

5
Ile

Met
Xaa
Ser
Glu

85
Thr

tu nhan

Thr
Asn
Ala
Gly
70

Asp

Phe

tao

tu tdng hop

ty bién thé

5

tu nhén

tu téng

Ala
Ser
20

Glu
Ser
Leu

vVal

Lys
100

Ala
5
Gly
Ala
Gln
Ser
Tyr

85
Ser

ty nhéan

tu téng

Lys
Gly
20

Pro
Thr
Val
Asn
Pro
100
Glu
Asp
Asp
Gly

Asn

Gly
5
Gly
val
Phe
val
Val
85
Lys
Leu
Thr
Val
vVal

165
Ser

tao
hop
Pro
Thr
Lys
Glu
Ser
Ala

Phe

tao

Pro
Thr
Thr
Pro
Thr
70

Asn
Ser
Leu
Leu
Ser
150
Glu

Thr

Cys
Trp
Ala
55

Ser

Xaa

Gly

Ser
Ala
Val
Ser
55

Thr
Cys

Asn

Ser
Ala
Val
Ala
55

val
His
Cys
Gly
Met
135
His
Val

Tyr

Pro
Lys
Tyr
40

Ser
Gly

Ala

Gln

val
Ser
Gln
40

Val
Leu

Glu

Arg

Val
Ala
Ser
40

Val
Pro
Lys
Asp
Gly
120
Ile
Glu
His

Arg

Ser
Ala
Gln
Asn
Thr
Thr

Gly
105

Phe
Val
25

Trp
Thr
Thr
Val

Gly
105

Phe
Leu
25

Trp
Leu
Ser
Pro
Lys
105
Pro
Ser
Asp

Asn

Val

Ser
Ser
Gln
Leu
Asp
Tyr

90
Thr

Ile
10

Val
Lys
Glu
Leu
Thr

90
Glu

Pro
Gly
Asn
Gln
Ser
Ser
90

Thr
Ser
Arg
Pro
Val

170
Val

23638

Leu
Gln
Lys
Glu
Phe
75

Tyr

Lys

Xaa 1l Cys hodc Met hodc Ser hodc Thr

Phe
Cys
val
Gln
Ser
75

His

Cys

Leu
Cys
Ser
Ser
Ser
75

Asn
His
Val
Thr
Glu
155
Lys

Ser

Ser
Ser
Pro
Ser
60

Thr

Cys

Leu

Pro
Leu
Asp
Asp
60

Lys

Gln

Ala
Leu
Gly
Ser
60

Leu
Thr
Thr
Phe
Pro
140
val

Thr

val

Ala
Val
Gly
45

Gly
Leu

Gln

Glu

Pro
Leu
Asn
45

Ser

Ala

Gly

Pro
Val
Ala
Gly
Gly
Lys
Cys
Leu
125
Glu
Lys
Lys

Leu

-67-

Ser
Asp
30

Lys
Val
Thr
Gln

Ile
110

Ser
Asn
30

Ala
Lys
Asp

Leu

Ser
Lys
30

Leu
Leu
Thr
Val
Pro
110
Phe
Val
Phe

Pro

Thr

Val
15

Tyr
Ala
Pro
Ile
Ser

95
Lys

Asp
15

Asn
Leu
Asp
Tyr

Ser
95

Ser
Asp
Thr
Tyr
Gln
Asp
95

Pro
Pro
Thr
Asn
Arg

175
Val

Gly
Asp
Pro
Ser
Ser

80
Asn

Glu
Phe
Gln
Ser
Glu

80
Ser

Lys
Tyr
Ser
Ser
Thr
Lys
Cys
Pro
Cys
Trp
160

Glu

Leu



23638

180 185 190
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225 230 235 240
Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
290 295 300,
Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330
<210> 51
<211> 106
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> Trinh tyu tdng hop
<400> 51
Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
1 5 10 15
Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
20 25 30
Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
35 40 45
Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
50 55 60
Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
65 70 75 80
His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
85 90 95
Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105
<210> 52
<211> 330
<212> PRT
<213> Trinh ty nhan tao
<220> .
<223> Trinh ty tdng hop
<400> 52
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 : 40 45
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 80
Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95
Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140
Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 190
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225 230 235 240
Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
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Asn Tyr Lys

Leu

val
305
Gln

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

Tyr
290
Phe

Lys

<220>

<223>
<400>

Asp
1
Asp
Gly
Lys
Arg

g
o)

Ser
Glu
Thr
Leu
Pro
145
Gly
fyr
His

val

Ile
Arg
Asp
Phe
50

Phe
Leu
Asp
Val
Lys
130
Arg
Asn
Ser
Lys

Thr
210

275
Ser

Ser

Ser

53
218
PRT
Trinh

Trinh
53

Gln
val
Ser
35

Leu
Ser
Gln
Pro
Ala
115
Ser
Glu
Ser
Leu
Val

195
Lys

<210> 54
<211> 217
<212> PRT
<213> Trinh
<220>
<223> Trinh
<400> 54

Asp
1
Asp
Gly
Lys
Arg
65
Ser
Glu
val
Lys
Arg
145
Asn
Ser

Lys

Thr

Ile
Arg
Asp
Phe
50

Phe
Leu
Asp
Ala
Ser
130
Glu
Ser
Leu

Val

Lys
210

Gln
val
Ser
35

Leu
Ser
Gln
Pro
Ala
115
Gly
Ala
Gln
Ser
Tyr

195
Ser

<210> 55

260
Thr

Lys
Cys

Leu

Thr

Leu

Ser

Ser
325

tu nhéan

tu téng

Leu
Thr
20

Tyr

Ile

Pne
100
Ala
Gly
Ala
Gln
Ser
180
Tyr

Ser

Thr
5
Ile
Met
Cys
Ser
Glu
85
Thr
Pro
Thr
Lys
Glu
165
Ser

Ala

Phe

ty nhén

tu téng

Leu
Thr
20

Tyr
Ile
Gly
Pro
Phe
100
Pro
Thr
Lys
Glu
Ser
180
Ala

Phe

Thr
5
Ile
Met
Cys
Ser
Glu
85
Thr
Ser
Ala
Val
Ser
165
Thr
Cys

Asn

Pro Pro
Thr Vval

295
Val Met

310
Leu Ser

tao
hop
Gln Ser
Thr Cys
Asn Trp
Ala Ala
55
Gly Ser
70
Asp Phe
Phe Gly
Ser Val
Ala Ser
135
Val Gln
150
Ser Val
Thr Leu
Cys Glu

Asn Arg
215

tao

hop

Gln Ser

Thr Cys

Asn Trp

Ala Ala
55

Gly Ser

70

Asp Phe

Phe Gly

Val Phe

Ser Val
135

Gln Trp

150

Val Thr

Leu Thr

Glu Vval

Arg Gly
215

Val
280
Asp
His

Pro

Pro
Lys
Tyr
40

Ser
Gly
Ala
Gln
Phe
120
val
Trp
Thr
Thr
Val

200
Gly

Pro
Lys
Tyr
40

Ser
Gly
Ala
Gln
Ile
120
Val
Lys
Glu
Leu
Thr

200
Glu

265
Leu

Lys
Glu

Gly

Ser
Ala
Gln
Asn
Thr
Thr
Gly
105
Ile
Val
Lys
Glu
Leu
185

Thr

Glu

Ser
Ala
25

Gln
Asn
Thr
Thr
Gly
105
Phe
Cys
val
Gln
Ser
185
His

Cys

Asp
Ser
Ala

Lys
330

Ser
10

Ser
Gln
Leu
Asp
Tyr
90

Thr
Phe
Cys
val
Gln
170
Ser
His

Cys

Ser
10

Ser
Gln
Leu
Asp
Tyr
90

Thr
Pro
Leu
Asp
Asp
170
Lys

Gln
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Ser
Arg

Leu
315

Leu
Gln
Lys
Glu
Phe
75

Tyr
Lys
Pro
Leu
Asp
155
Asp
Lys

Gln

Leu
Gln
Lys
Glu
Phe
75

Tyr
Lys
Pro
Leu
Asn
155
Ser

Ala

Gly

Asp
Trp

300
His

Ser
Ser
Pro
Ser
Thr
Cys
Leu
Pro
Leu
140
Asn
Ser

Ala

Gly

Ser
Ser
Pro
Ser
60

Thr
Cys
Leu
Ser
Asn
140
Ala
Lys
Asp

Leu

Gly
285
Gln

Asn

Ala
Val
Gly
45

Gly
Leu
Gln
Glu
Ser
125
Asn
Ala
Lys
Asp

Leu
205

Ala
val
Gly
45

Gly
Leu
Gln
Glu
Asp
125
Asn
Leu
Asp
Tyr

Ser
205
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Ser

Gln

His

Ser
Asp
Lys
Val
Thr
Gln
Ile
110
Asp
Asn
Leu
Asp
Tyr

190
Ser

Ser
Asp
30

Lys
val
Thr
Gln
Ile
110
Glu
Phe
Gln
Ser
Glu

190
Ser

Phe
Gly

Tyr

Val
15

Tyr
Ala
Pro
Ile
Ser
Lys
Glu
Phe
Gln
Ser
175
Glu

Ser

Val
15

Tyr
Ala
Pro
Ile
Ser
95

Lys
Gln
Tyxr
Ser
Thr
175
Lys

Pro

Phe
Asn

Thr
320

Gly
Asp
Pro
Ser
Ser
80

Asn

Arg

Gln

Gly
Asp
Pro
Ser
Ser
80

Asn
Thr
Leu
Pro
Gly
160
Tyr
His

val
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<211> 447
<212> PRT
<213> Trinh ty nhé&n tao
<220>
<223> Trinh tu tdng hop
<400> 55
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Ser Glu Lys Phe
50 55 60
Lys Gly Arg Ala Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Asp Gly Cys Tyr Gly Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 105 110
Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu
115 120 125
Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
130 135 140
Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser
145 150 155 160
Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser
165 170 175
Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser
180 185 190
Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn
195 200 205
Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His
210 215 220
Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val
225 230 235 240
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255
Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
260 265 270
Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Val Lys
275 280 285
Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
290 295 300
Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320
Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335
Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350
Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365
Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380
Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 © 395 -400
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
405 - 410 415
Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430
His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445
<210> 56
<211> 447
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Trinh tu tdng hop
<400> 56
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Ser Glu Lys Phe
50 55. 60
Lys Gly Arg Ala Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
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85 90 95
Ala Arg Asp Gly Cys Tyr Gly Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 105 110
Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu
115 120 125
Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
130 135 140
Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser
145 150 155 160
Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser
165 170 175
Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser
180 185 190
Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn
195 200 205
Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His
210 215 220
Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val
225 230 235 240
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255
Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
260 265 270
Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
275 280 285
Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
290 295 3200
Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320
Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 - 335
Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350
Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365
Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380
Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 395 400
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
405 410 415
Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430
His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445 -
<210> 57
<211> 326
<212> PRT
<213> Trinh tuy nhédn tao
<220>
<223> Trinh tu tdng hop
<400> 57
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 ) 5 10 15
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60
Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr
65 70 75 80
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95
Thr Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro
100 105 110
Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
115 120 125
Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
130 135 140
Val Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly
145 150 155 160
Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn
165 170 175
Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp
180 185 190
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro
195 200 ’ 205
Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu
210 215 220
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Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn
225 230 235 240
Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
245 250 255
Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
260 265 270
Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
275 280 285
Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
290 295 300
Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
305 310 315 320
Ser Leu Ser Pro Gly Lys
325
<210> 58
<211> 330
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Trinh tu tdéng hop
<400> 58
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 ) 15
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly 2la Leu Thr Ser
35 40 45
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60
Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 80
Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95
Arg Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
. 130 135 140
Val vVal Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180 185 190
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240
Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
290 295 300
Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330
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YEU CAUBAO HO

1. Khang thé chtra viing bién ddi chudi ning hoan chinh c6 trinh tw axit amin nhu néu
trong SEQ ID NO.23, va vung bién ddi chudi nhe ¢6 trinh fir axit amin nhu néu trong
SEQ ID NO.33 hodc SEQ ID NO.37, trong d6 khang thé nay gén két dic hiéu véi alpha-

synuclein cida nguoi.

2. Khéng thé theo diém 1, trong d6 ving bién ddi chudi nhe c6 trinh tu axit amin nhu néu
trong SEQ ID NO.37.

3. Khang thé theo diém 1, trong d6 viing bién dbi chudi nhe ¢6 trinh tu axit amin nhu néu
trong SEQ ID NO.33.

4. Khang thé theo diém bat ky trong s& cac diém néu trén, trong d6 ving bién ddi chudi
ngng hoan chinh dugc dung hop véi viing hing dinh chudi ning va ving hing dinh chudi

nhe hoan chinh dugc dung hop véi viing hang dinh chudi nhe.

5. Khéng thé theo diém 4, trong d6 ving hang dinh chudi nang co trinh ty axit amin nhu

néu trong SEQ ID NO.52 véi diéu kién 14 gdc lysin & ddu tan cing C c¢6 thé dugc loai bo.

6. Khang thé theo diém 4, trong d6 ving hing dinh chudi nhe c¢6 trinh tu axit amin nhur
néu trong SEQ ID NO.49.

7. Khéng thé theo diém 4 hoic 6, trong d6 ving hing dinh chudi ning 1a viing hing dinh

chudi ning cia isotyp IgG1 clia ngudi.

8. Axit nucleic ma héa vung bién d6i chudi ning hoan chinh va ving bién d6i chudi nhe

hoan chinh dugc x4c dinh theo diém bét k¥ trong sb cac diém néu trén.

9. Axit nucleic theo diém 8, trong d6 axit nucleic nay c6 trinh tr bit ky nhu néu trong cac

trinh tu SEQ ID NO.22, SEQ ID NO.32 hodc SEQ ID NO.36.
10. Té bao vat chu chira vecto chira axit nucleic theo diém 8 hoac 9.
11. Dugc phdm chira khéng thé theo diém bt ky trong s6 cac diém tir 1 dén 7.

12. Phuong phép san xuét khang thé, bao gdm budc nudi ciy té bao dugc bién nap véi

axit nucleic ma hoa chudi ning va chudi nhe clia khang thé nay, sao cho té bao nay bai
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tiét khang thé; va tinh ché khang thé tir mdi truong nudi cy té bao, trong d6 khang thé
nay 13 khang thé theo diém bét ky trong s cac diém tir 1 dén 7.

13. Phuong phép san xuét dong té bao san sinh khang thé, bao gdbm budc chuyén vecto
ma héa chubi ning va chudi nhe ciia khang thé va chit danh du chon loc vao té& bao;
nudi cdy ting sinh té bao thu duoc trong cac didu kién d& chon loc té bao ¢6 sb lugng ban
sao clia vecto ndy duogc gia ting; phén lap té bao don 1é ra khai té bao da duge chon loc;
va 1ap ngéan hang té bao duoc tach dong tir té bao don 1& da duoc chon loc trén co s& hiéu
sudt ctia khang thé; trong d6 khang thé nay 13 khang thé theo diém bt ky trong sd cac
diém tir 1 dén 7.

14. Phuong phép theo diém 13, trdng d6 phuong phap nay con bao gébm budc nudi ciy
tang sinh té bao thu dugc trong cac diéu kién chon loc va sang loc dong té bio bidu hién
tur nhién va bai tiét khang thé theo diém bt ky trong s6 cac diém tir 1 dén 7 it nhit & ham
Iugng bing 100mg/L/10°té bao/24 giv.
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