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Linh vie k§ thuit dwoc dé cap

Sang ché dé xuét cac hop chit, va duoc phim chira cic hop chét nay, hitu dung
lam chét tGc ché truyén tin hiéu theo duong Notch dé diéu tri cac bénh ung thu nhét
dinh, chimg mét thinh luc than kinh cam gisdc do mét t& bao 1ong thinh gidc, va cam
ing su tao thanh té bao 16ng thinh gic.

Tinh trang ky thuit cia sang ché

Su mét céac & bao 16ng cam giac & tai trong do tudi tac, do phoi nhiém véi tiéng
on, do phoi nhiém véi céc tic nhan héa hoc, do ding thudc, do bénh, va do cac rdi
loan di truyén gay ra rdi loan thinh lyc & nhiéu ngudi mdi nam. Khong ké dén nguyén
nhan, su chét hodc rbi loan chirc ning ciia cac té bao 16ng gidc quan co hoc nim trong
co quan Corti ctia 8¢ tai 1a nguyén nhan chinh giy ra chimg mét thinh lyc than kinh
cam giac (sensorineural hearing loss - SNHL). Cac bién phap phong ngira dé ngin
chan sy mét thinh luc chu yéu gi6i han ¢ viéc bao v€ ngoai vi, nhu nut tai hodc giam
tiéng on hodc khong sir dung tai nghe. Cac phép diéu tri hién ¢é d6i véi SNHL chu yéu
dua trén cac cong nghé dién tr nhu khuéch dai 4m thanh bang may tro thinh hoic béc
cau t& bao 16ng thong qua viée kich thich dién cac té bao than kinh hach xoin séng s6t
bﬁng cach céy ghép ¢ tai. Viée sur dung steroit, dé thuc hién diéu tri toan than hoic
diéu tri trong mang nhi ciing d4 dugc dé xuat dbi v6i chung mat thinh luc than kinh

cam giac dot ngt.

Biéu m6 cam giac dc tai chira céc té bao 16ng duoc 1am thich tmg dé phét hién
su rung dong clia 4m thanh, ma chuyén ddi boi cac cum 16ng & bé mit dinh cia té bao
16ng thanh xung dién va truyén dén ndo thong qua day than kinh so s6 VIIL Céc té bao
16ng thinh giac duoc tao ra trong qua trinh phat trién sau nguyén phéan va khong duoc
thay thé sau khi mét di hodc 12 mot phan cua sy thay thé t& bao binh thuong & dong vat
¢6 vi. Két qua 13, SNHL do mét té bao 16ng thinh giac ¢6 thé chita dugc. Su phat trién
té bao 10ng thinh gi4c trong thoi ky phoi thai bao gdm qua trinh biét héa, trong d6 cac
té bao biéu mo tién cam gidc c6 s6 phan khac nhau, tré thanh té€ bao 16ng hoic té bao
nang dd, théng qua qué trinh e ché bén ma dugc trung gian boi sy truyén tinh hiéu

Notch. Cac té bao biéu mb tién cam gic bi ngin can khong biét hoa dugc thanh té bao
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long boi su truyén tin hidu Notch hoat dong dugc kich thich béi cdc phéi tir trén té bao

16ng 14n cAn. CAc t& bao nay tré thanh t& bao nang dd.

Sy truyén tin hiéu Notch 12 mot con dudng duge bao tdn qua qua trinh tién hoa
ma dong vai trd khong thé thiéu trong sy phét trién va ndi can bang mo & dong vt c6
vi. Céc thu thé va phdi tir Notch chira cac ving xuyén mang mot 1an, dugc biéu hién
trén bé mit té bao va, vi 1y do nay, su truyén tin hiéu Notch dic biét quan trong trong
viéc trung gian trao dbi giita cac t& bao 1an can biéu hién céc thy thé va phdi tir nay. C6
bdn loai thu thé Notch da biét dugc phét hién & loai gdm nhdm va ngudi, goi 1a Notch
1 dén Notch 4. Cac thu thé Notch 1 c4c protein heterodime gdm céc ving ngoai bao
va n6i bao ma ban dau dugc tong hop dudi dang polypeptit don. Tuwong tac thu thé—
phdi tir khéi dong mot loat qué trinh phan cét phan giai protein ciia polypeptit thu thé
Notch trong d6 ¢ lién quan dén hoat tinh y-secretaza. Hoat tinh y-secretaza phén cit
vung ndi bao ctia Notch tir bén trong cia mang sinh chét ma di chuyén dén nhan dé tao
ra phtic hé yéu t6 phién ma. Ving ndi bao cua Notch (Notch intracellular domain -
NICD) 13 dang hoat dong ctia protein nay. Nhidu chitc ning truyén tin hiéu khac nhau
cua Notch bao g@)m tang sinh, bi¢t hoa, chét té bao theo chuong trinh, tao nach, di tra
va tw dbi méi. Nhitng vai trd khac nhau nay cta sy truyén tin hiéu Notch trong qua
trinh phét trién va duy tri cdc mo binh thuong ¢ thé dugc hoat héa mot cach bét
thuong & cac dang ung thu khac nhau. Cac chirc ning sinh khéi u cua su truyén tin
hiéu Notch bao gdm e ché su chét t& bao theo chuong trinh va thuc day ting sinh té

bao.

y-Secretaza dong vai trd then chdt trong viéc hoat hda Notch. Két qua 13, cac
chét wc ché y-secretaza da dugc nghién ctu tich cuc vé tiém ning ngan chin su hoat
héa thy thé Notch dé didu tri bénh ung thu. Khong c6 thudc héa lidu phéap tc ché

Notch thuong mai ndo ndi bét du cac thir nghiém 14m sang van dang tiép tuc.

y-Secretaza, qua dudng truyén tin hiéu Notch, cling déng vai trd then chét trong
su biét héa té bao tién cam giac. Két qua la, cac chét trc ché y-secretaza da dugc tich
cuc nghién ctru v& tiém ning ngin chin sy hoat héa thu thé Notch dé diéu tri SNHL.
Thay vi sit dung chét trc ché Notch bang nhiéu hé phuong phip khac nhau dé tham
nhép vio tudn hoan hé thong dé cam tng su biéu hién atonal homolog 1 (Atohl hodc
Math1) & méc gia ting bat thuong va trong khoang thoi gian kéo dai, s& hitu dung va

mong muon cam tng su bi€u hién Atohl, trong mdi truong Oc tai, 6 mirc d§ va khoang
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thoi gian biéu hién ding muc dich hon. Viéc khong thé diéu bién Atohl vén 12 tré ngai
dbi v6i nghién ctru vé té bao 16ng thinh giac va sy phat trién cac phép didu tri dé téi tao
té€ bao 16ng thinh giac. DU nghién ciru van dugc tiép tuc, nhu WO 2014/039781, khong
¢6 chét e ché Notch thwong mai nao ndi bat dé didu tri chimg mét thinh lyc than kinh

cam gidc do mét té bao 16ng thinh gidc gly ra.

C6 nhu cau phét hién cac hop chét c6 hoat tinh e ché su truyén tin hiéu dudong
Notch. Ciing ¢6 nhu cu phét hién cac hop chit ma trc ché su truyén tin hiéu duong
Notch nho hoat tinh e ché y-secretaza. Cling ¢6 nhu cu phat hién cac hgp chit véi
dac diém cAu trac khéac biét ma co thé gop phén vao hoat tinh tc ché su truyén tin hiéu
dudng Notch va e ché y-secretaza. Ciing c6 nhu cau phat hién cac hop chat ma cam
g su biéu hién Atohl bang céch e ché su truyén tin hiéu dudng Notch. Ciing ¢6
nhu cAu phat hién cac hop chat thé hién dugc cac ddc tinh hap thy, phan phdi, chuyén

héa va bai tiét mong muon.
Ban chat ki thuat cia sang che

Muc dich cta sang ché 1a giai quyét cac van dé cua giai phap k¥ thuat da biét va

d4p Gmg cac nhu cau trén day. Cu thé:

Theo mot khia canh, sang ché dé xuat hop chét c6 cong thirc:

MeO
FaC o N
H J
N\_/U\N
o * "o
Hop chét 1

4.,4,4-triflo-N-((2S)-1-((9-metoxy-3,3-dimetyl-5-0x0-2,3,5,6-tetrahydro-1H-
benzo[f]pyrolo[1,2-a]azepin-6-yl)amino)-1-oxopropan-2-yl)butanamit, hoac chét dong
phan gin nhu tinh khiét vé mat ddng phan khoéng ddi quang cua né, hogc mudi duoc

dung cua chat bat ky trong sb cac chit nay.

Theo khia canh khéc, sang ché d& xuét hop chét c6 cong thirc:



38009

=N
F3C \ ~—N

HoQ /
N

: H
o

- o)

Hop chéit 2

N-((2S)-1-((8,8-dimetyl-6-0x0-6,8,9,10-tetrahydro-5H-pyrido[3,2-f]pyrolo[ 1,2-
a]azepin-5-yl)amino)-1-oxopropan-2-yl)-4,4,4-triflobutanamit, hodc chat ddng phan
gén nhu tinh khiét v& mat déng phén khong dbi quang cua nod, hodc mubi duge dung

ctia chét bat ky trong s6 céc chat nay.

Theo khia canh khéc, sang ché dé xuét dugc phim chtta hop chét 1, hodc chit
ddng phan khong ddi quang gin nhu tinh khiét cua n6; hodc hop chét 2, hodc chat
ddng phan khong d6i quang gn nhu tinh khiét ctia n6; hoac mudi dugc dung ctia chét

bét ky trong sb cac chét nay, va chat mang dugc dung.

Ban md ta boc 10 phuong phap didu tri bénh ung thu ma la bénh bach cau
nguyén bao lympho cip té bao T, bénh bach cau nguyén bao lympho cip, bénh bach
cau nguyén bao lympho man tinh, bénh bach cdu sinh tity cdp, bénh bach cau sinh tiy
man tinh, bénh ting sinh nguyén hdng ciu-nguyén tuy bao, bénh ung thu v bd ba dm
tinh, bénh ung thu vi, bénh ung thu budng tring, u hic t, bénh ung thu phoi, bénh
ung thu phdi té bao khong nho, bénh ung thu tuyén tuy, u nguyén bao xop, bénh ung
thu dai truc trang, bénh ung thu du va cd, bénh ung thu c¢b tir cung, bénh ung thu
tuyén tién liét, bénh ung thu gan, caxinom té bao vay & miéng, bénh ung thu da, u
nguyén bao tity, sacom mach, sacom co van, sacom m&, u md bao xo ac tinh, caxinom
té bao gan, caxinom dudng mat trong gan va ngoai gan, va caxinom boc dang tuyén &
bénh nhan bao gém budc cho bénh nhan can diéu tri st dung lwong hitu hiéu diéu tri
hop chét 1, chit dong phan khong d6i quang gin nhu tinh khiét ctia n6, hodc mudi
duoc dung cua ching, hodc hop chét 2, chit ddng phan khong ddi quang gan nhu tinh
khiét cia nd, hodc mudi duoc dung ctia chiing.

Sang ché ciing md ta phuong phap diu tri bénh ung thu phdi & bénh nhan bao
gém budc cho bénh nhén can diéu tri str dung lugng hitu hiéu diéu tri hop chét 1, chét

ddng phéan khong dbi quang gin nhu tinh khiét ctia no, hodc mudi dugc dung cta
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ching, hodc hop chét 2, chat ddng phan khong ddi quang gan nhu tinh khiét ciia né,

hodc mudi dugc dung ciia chung.

Sang ché ciing mo ta phuong phap diéu tri chimg mét thinh luc than kinh cam
gidc do mét t€ bao 16ng thinh gidc gay ra & bénh nhén can didu tri bao gdm buéde cho
bénh nhén nay st dung luong hitu hiéu didu tri hop chat 1, chat ddng phan khong dbi
quang gan nhu tinh khiét cta nd, hodc mudi duoc dung ctia ching, hodc hgp chét 2,
chét ddng phan khong dbi quang gan nhu tinh khiét cua n6, hodc mubi dugc dung ctia

chung.

Séang ché ciing md ta phuong phap cam Umg sy san sinh té bao 16ng thinh giac &
bénh nhéan can cam ung, bao gém budc cho bénh nhan nay st dung lugng hitu hiéu
diéu tri hop chét 1, chit ddng phan khong d6i quang gan nhu tinh khiét cia né, hodc
mubi duoc dung cta chung, hodc hop chét 2, chat dong phan khong d6i quang gan nhu

tinh khiét ciia nd, hoac muoi dugc dung cua ching.

Theo khia canh khéc, sang ché d& xuit hop chét 1, chét ddng phan khong dbi
quang gan nhu tinh khiét ctia n6, hodc mudi dugc dung ctia chung, hodc hop chat 2,
chit ddng phan khong dbi quang gan nhu tinh khiét cua né, hoac mudi duge dung ctia

ching, dé sir dung trong diéu tri.

Theo khia canh khéc, sang ché d& xuét hop chét 1, chét ddng phan khong dbi
quang g?m nhu tinh khiét ctia né, hodc mudi dugc dung cia ching, hodc hgp chét 2,
chét ddng phan khéng dbi quang gin nhu tinh khiét ciia n6, hodc mudi duge dung clia
chiing, dé st dung trong diéu tri bénh bach cau nguyén bao lympho cép té bao T, bénh
bach cAu nguyén bao lympho cép, bénh bach ciu nguyén bao lympho man tinh, bénh
bach cau sinh tay cép, bénh bach cau sinh tiy man tinh, bénh ting sinh nguyén hff)ng
céu-nguyén tuy bao, bénh ung thu vi b ba dm tinh, bénh ung thu v, bénh ung thu
buéng tring, u héc td, bénh ung thu phéi, bénh ung thu phéi té bao khong nho, bénh
ung thu tuyén tuy, u nguyén bao xp, bénh ung thu dai truc trang, bénh ung thur dau va
cd, bénh ung thu cb tur cung, bénh ung thu tuyén tién 1iét, bénh ung thu gan, caxinom
té bao vay & miéng, bénh ung thu da, u nguyén bao tiy, sacom mach, sacom co vén,
sacom md, u md bao xo 4c tinh, caxinom té bao gan, caxinom dudng mat trong gan

hodc ngoai gan, hodc caxinom boc dang tuyeén.
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Theo khia canh khac nita, sang ché dé xuét hop chét 1, chat ddng phan khong
d6i quang gin nhu tinh khiét cua né, hodc mubi duge dung cua ching, hodc hgp chit
2, chét ddng phéan khong ddi quang gin nhu tinh khiét cua né, hoic mudi duge dung

cta chung, dé sir dung trong diéu tri bénh ung thu phdi.

Theo khia canh khac, séng ché d& xut hop chét 1, chét ddng phan khong dbi
quang gén nhu tinh khiét ctia né, hodc mudi duge dung cta ching, hodc hop chét 2,
chét ddng phan khong dbi quang gan nhu tinh khiét ciia né, hoac mudi duge dung clia
chung dé sir dung trong didu tri chimg mét thinh luc thin kinh cam giac do mét té bao

16ng thinh gi&c gay ra.

Theo khia canh khac, sang ché d& xuit hop chit 1, chét ddng phan khong dbi
quang g?m nhu tinh khiét cta n6, hodc mubdi dugce dung cta ching, hodc hop chét 2,
chét ddng phan khéng dbi quang gan nhu tinh khiét ctia né, hodc mubi duge dung cla

chung, dé sir dung trong viéc cam Ung sy san sinh t€ bao 1ong thinh giéc.

Sang ché cling mo ta viéc st dung hop cht 1, chit ddng phan khong dbi quang
gén nhu tinh khiét cua n6, hodc mudi duoc dung cia chung, hodc hgp cht 2, chat
ddng phan khong dbi quang gin nhu tinh khiét cua né, hodc mudi duoc dung cla
ching, dé san xut thudc dé didu tri bénh bach ciu nguyén bao lympho cip té bao T,
bénh bach cdu nguyén bao lympho cip, bénh bach cAu nguyén bao lympho man tinh,
bénh bach ciu sinh tiy cip, bénh bach ciu sinh tily man tinh, bénh ting sinh nguyén
hdng cau-nguyén tuy bao, bénh ung thu vi b ba am tinh, bénh ung thu vi, bénh ung
thu budng trimg, u hic to, bénh ung thu phdi, bénh ung thu phdi t€ bao khong nho,
bénh ung thu tuyén tuy, u nguyén bao x0p, bénh ung thu dai tryc trang, bénh ung thu
diu va cb, bénh ung thu c¢d tir cung, bénh ung thu tuyén tién liét, bénh ung thu gan,
caxinom té bao vay & miéng, bénh ung thu da, u nguyén bao tily, sacom mach, sacom
co van, sacom m&, u md bao xo &c tinh, caxinom té bao gan, caxinom dudng mét trong

gan hodc ngoai gan, hodc caxinom boc dang tuyén.

Séang ché ciing md ta viéc sir dung hop chét 1, chit ddng phan khong di quang
gén nhu tinh khiét cia nd, hodc mudi duge dung cia ching, hodc hgp chéit 2, chat
ddng phan khong d6i quang gan nhu tinh khiét cua né, hodc mudi duge dung cua

chiing, dé san xuat thudc dé diéu tri bénh ung thu phoi.
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Séng ché cling mo ta viéc s dung hop chét 1, chit dong phan khong dbi quang
gén nhu tinh khiét cua no, hodc mudi dugc dung ctia ching, hodc hop chét 2, chat
ddng phan khéng dbi quang gin nhu tinh khiét cua no, hosc mudi duge dung cta
chung, d& san xuit thudc dé diéu tri chung mat thinh luc than kinh cam gidc do mét té

bao 16ng thinh giac gdy ra.

Séang ché ciling md ta viéc s dung hop chét 1, chit ddng phan khong dbi quang
gén nhu tinh khiét cua nd, hodc mudi dugc dung cua ching, hodc hop chét 2, chét
ddng phén khéng dbi quang gin nhu tinh khiét cua no, hoic mudi duge dung cua

chiing, dé san xuat thudc dé cam Gmg sy san sinh té bao 16ng thinh giac.

Sang ché cling md ta phuong phép diéu tri chimg mét thinh lyc than kinh cidm
giac do mat té bao 1ong thinh gidc gy ra & dong vat ddng hanh ho ché bao gdm bude
cho dong vét ddng hanh ho ché nay st dung lugng hitu hiéu diéu tri hop chét 1, chat
ddng phan khong ddi quang gan nhu tinh khiét cia nd, hodc mudi dugc dung cla
chiing, hodc hop chét 2, chit dong phan khong ddi quang gan nhu tinh khiét cta né,

hoac muoi dugc dung cua ching.

Séang ché cling md t4 phuong phap cam tng sy san sinh té€ bao 1ong thinh giac &
dong vat ddng hanh ho ché can cam ung, bao gff)m budc cho dong vat déng hanh ho
ché nay st dung luong hitu hi¢u diéu tri hop chét 1, chat ddng phan khong d6i quang
gén nhu tinh khiét cua nd, hodc mudi dugc dung cua ching, hodc hop chit 2, chét
ddng phan khong dbi quang gin nhu tinh khiét cua né, hodc mudi dugc dung cua
chung.

MO té chi tiét sang ché

Cum tir “hop chét 1, chat dong phan khong déi quang cua n6” chi hop chat
4 4,4-triflo-N-((2S)-1-((9-metoxy-3,3-dimetyl-5-o0x0-2,3,5,6-tetrahydro-1H-
benzo[f]pyrolo[1,2-a]azepin-6-yl)amino)-1-oxopropan-2-yl)butanamit; hodc chét ddng
phan khong d6i quang 4,4,4-triflo-N-((S)-1-(((S)-9-metoxy-3,3-dimetyl-5-0x0-2,3,5,6-
tetrahydro- 1H-benzo[f]pyrolo[ 1,2-a]azepin-6-yl)amino)-1-oxopropan-2-yl)butanamit
hodc  4.,4,4-triflo-N-((S)-1-(((R)-9-metoxy-3,3-dimetyl-5-0x0-2,3,5,6-tetrahydro-1H-
benzo[f]pyrolo[1,2-a]azepin-6-yl)amino)-1-oxopropan-2-yl)butanamit. Tuong tu, cym
tir “hop chat 2, chét ddng phan khong ddi quang cia n6” chi hop chat N-((2S)-1-((8,8-
dimetyl-6-0x0-6,8,9,10-tetrahydro-5H-pyrido[3,2-f]pyrolo[1,2-a]azepin-5-yl)amino)-
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1-oxopropan-2-yl)-4,4,4-triflobutanamit; hodc chét dong phan khong d6i quang N-
((S)-1-(((S)-8,8-dimetyl-6-0x0-6,8,9,10-tetrahydro-SH-pyrido[ 3,2-f]pyrolo[ 1,2-
a]azepin-5-yl)amino)-1-oxopropan-2-yl)-4,4,4-triflobutanamit  hodc N-((S)-1-((R)-
8,8-dimetyl-6-0x0-6,8,9,10-tetrahydro-5H-pyrido[3,2-f]pyrolo[ 1,2-a]azepin-5-
yl)amino)-1-oxopropan-2-yl)-4,4,4-triflobutanamit.

Thuét ngit “bénh nhan” chi dong vat c6 vi va “dong vat c6 vi” bao gém, nhung
khong chi giéi han &, ngudi thoi ky sau khi sinh. Thoi ky sau khi sinh ¢ nguoi 1a thoi
ky bat dau ngay sau khi sinh va kéo dai trong 30 ngay.

“Luong hitu hiéu didu tri" hay "luong hiru hiéu" nghia 12 liéu hop chat 1, chat
ddng phan khong ddi quang gan nhu tinh khiét ciia n6, ma 1a chat dong phén 1 hoac
chét déng phén 2, hodac muéi dugc dung ctia ching, hodc hgp chét 2, chét déng phan
khong dbi quang gin nhu tinh khiét ciia nd, ma 1a chit ddng phan 1 hodc chit dong
phén 2, hodc mudi dugc dung ciia ching, hodc dugc phém chtra chét bat ky trong s6
cac chét trén day, can dé e ché su truyén tin hiéu Notch & bénh nhan ung thu, va tiéu
diét cac té bao ung thtrc dich hodc 1am chdm hodc ngén chin sy tién trién cua bénh ung
thu & bénh nhan. Tuong ty, “lugng hitu hiéu diéu tri” hodc “lugng hiru hiéu” nghia 1a
1idu hop chét 1, chat ddng phan khong ddi quang gin nhu tinh khiét cia n6, ma 1a chét
déng phan 1 hodc chét déng phén 2, hodc mudi duge dung cua chiing, hodc hop chét 2,
chét ddng phan khong ddi quang gan nhu tinh khiét cua n6, ma 1a chat déng phan 1
hodc chét déng phén 2, hodc mubi dugc dung cia ching, hodc duge phém chira chét
bét ky trong s6 céc chat trén day, can dé uc ché su truyén tin hiéu Notch & bénh nhan
mét thinh lyc than kinh cam gidc do mét hodc ton that té bao 10ng thinh gidc gay ra,

hodc cam tng sy san sinh t€ bao 16ng thinh giac.

“Chét ddng phan khong dbi quang gan nhu tinh khiét cta hop chét 1, hodc hop
chit 2” nghia 13 chit ddng phan 1 hogc chat ddng phéan 2 gin nhu khong chira chat
ddng phan kia. Hop chét 1 hodc hop chit 2 1a “gAn nhu tinh khiét vé mit chét dong
phan khong d6i quang” khi do tinh khiét v& mit chit ddng phan & vi tri s6 6 cia hop
chét 1 hodc & vi tri 8 5 ciia hop chét 2, 1a 16n hon 90% lugng du chat ddng phan dbi
anh. Theo mdt phuong an, do tinh khiét vé mat chit ddng phan 12 16n hon 95% luong
du chét ddng phan dbi anh & vi tri s6 6 ctia hop chit 1 hodc vi tri s6 5 ctia hop chét 2.
Van theo mét phuong an, do tinh khiét vé mit chét @éng phan 12 16n hon 98% lugng
du chét ddng phan ddi anh & vi tri s6 6 cta hop chét 1 hodc vi tri s6 5 ctia hop chat 2.
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Theo mot phuong 4n nita, do tinh khiét vé mit chat dong phén 1a 16n hon 99% lugng
du chat ddng phan ddi anh & vi tri s6 6 cia hop chat 1 hodc vi tri sd 5 ctia hop chét 2.
TAt ca cac chat ddng phan 1ap thé, bao gdm hdn hgp ddng phén khong d6i quang cua
hop chat 1 hogc hop chét 2 déu thudc pham vi clia sang ché.

Lidu dy kién cua hop chét 1, chit déng phan khong d6i quang gan nhu tinh
khiét cia né, hogc mudi dugc dung cia chung, hodc hop chat 2, chét ddng phan khong
d6i quang gan nhu tinh khiét cta n6, hodc mudi duge dung cta ching, dé diéu tri bénh
ung thu nam trong khoang tir 0,1 dén 100 mg/bénh nhan/ngay. Liéu wu tién dugce du
kién ndm trong khoang tir 1,0 dén 75 mg/bénh nhan/ngay. Liu vu tién nhat duoc dy
kién ndm trong khoang tir 2,0 dén 50 mg/bénh nhan/ngay. Liéu du kién cta hop chét 1,
chét ddng phén khéng ddi quang ctia né, hodc mudi duoc dung cia ching, hodc hop
chét 2, chét ddng phan khong dbi quang ctia né, hodc mudi duoc dung cia ching, dé
didu tri chimg mét thinh luc than kinh cam giac do mat hogc ton that té bao 16ng thinh
gidc gy ra, hodc cam ung sy san sinh té bao 16ng thinh giac nim trong khoang tr 0,01
dén 100 mg/bénh nhan/ngay. Lidu wu tién duge du kién ndm trong khoang tir 0,1 dén
10 mg/bénh nhan/ngay. Liéu wu tién nhit dugc du kién nim trong khoang tir 0,2 dén
1,0 mg/bénh nhan/ngay.

D4i v6i bénh ung thu, chimg mét thinh luc than kinh cam gic, hodc cam tng
su san sinh té bao 16ng thinh giac, lidu chinh x4c cAn dé diéu tri cho bénh nhan va do
dai khoang thoi gian diéu tri s& duoc bac si x4c dinh qua xem xét giai doan va do tram
trong cua bénh ciing nhu nhu ciu cu thé va dép ung cta timg bénh nhén riéng 1é. Mic
di duoc bidu thi bing lidu luong trén co s& ngdy, ché do sir dung c6 thé duge diéu
chinh dé thu duoc loi ich t6i wu vé& mat didu tri cho bénh nhan va kiém soat va cai
thién cac doc tinh bét ky lién quan dén thude. Ngoai lidu hing ngdy, viéc st dung hai
ngay mot lan (Q2D); hai ngay mot 14n trong khoang thoi gian ndm ngay sau d6 1a hai
ngay khong st dung (T.I.W.); ba ngay mot 1an (Q3D); hodc mot tudn mot 1an (Q.LW.)
trong chu ky chia lidu 21 ngay; hodc céc ché d6 st dung khéc c6 thé 1a thich hop.

Thuét ngir "phép diéu tri," "diéu tri," va "viéc diéu tri," bao gdm phd can thiép
ddy du dbi véi bénh ung thu, ching mét thinh luc than kinh cam giac do mét hoic ton
that té bao 16ng thinh gi4c gay ra, hodc cam Ung sy san sinh té bao 1ong thinh gi4c, nhu
stt dung hoat chit dé 1am nhe, 1am chidm hodc dao ngugc mot hodc nhiéu triéu ching

va 1am chim su tién trién bénh ung thu hoic su mét hodc ton that t& bao 16ng thinh
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gidc ma bénh nhan mic phdi, hodc cam Gng sw san sinh te bao 10ng thinh giac & bénh

nhén.

“Pong vat dong hanh ho chd” chi cac dong vat ho ché nudi trong nha va gay
gidng trong nha bao gdm, nhung khong chi giéi han ¢, thu nu6i, ché nghi€p vu, cho

ctru hd, ché chin gitt vat nudi va cho canh gia sic.

“Chtrng mat thinh gi4c,” “chung mét thinh luc thin kinh cam giac” hodc “mat
thinh luc” & nguoi nghia 1a ngudng nghe (4m thanh nhe nhét nghe duoc (cudng dd) &
tAn s6 cu thé) & bénh nhan 13 21 dén 40 dB dbi voi mirc nhe; 41 dén 55 dB ddi v6i mic
vira; 56 dén 70 dB dbi véi mirc hoi ning; 71 dén 90 dB dbi véi mirc nang; va 91 dB va
cao hon déi v&i muc rat nang. Cudng do duge kiém tra thudng nim trong khoang tir 0
dB dén khong qua 120 dB. Céc tin sb dugc kiém tra thuong 1a 250, 500, 1000, 2000,
4000 va 8000 Hz. Viéc danh gia thinh lyc dé chin doan duoc tién hanh bang céc xét
nghiém da biét va dugc ngudi cb hidu biét trung binh vé linh vuc ndy nay st dung bao
gdm phuong phép do thinh lyc don 4m bao gdm x4c dinh tri s6 trung binh don 4m, do
thinh luc 101 bao gdbm ngudng tiép nhan giong noi, phuwong phap danh gid dap Gmg
thinh gidc thin ndo (ABR hay BAER), phuong phap dién dd 6c tai qua hom nhi
(ECOG), va phuong phap do 4m bc tai (OAE). Viéc danh gi doi v6i tré so sinh va tré
em cfing dwoc tién hanh bing cach xét nghiém da biét va duoc ngudi cé hidu biét trung
binh v& linh vuc nay sir dung bao gém do thinh lyc hanh vi ¢6 hd trg hinh anh, do
thinh luc dd choi, do 4m ¢ tai (OAE), va danh gia dap ung thinh giac than néo.

Hop chét theo sang ché t6t hon 14 dugc bao ché ¢ dang duge phim véi chat
mang dugc dung va dugc dung theo nhiéu duong khac nhau. Pé diéu tri bénh ung thu,

t6t hon néu cac dugc phim nay dé ding theo dudng miéng.

P& didu tri chimg mét thinh lyc thin kinh cdm gidc do mét hogc ton tht € bao
16ng thinh gidc gdy ra, hodc cam Umg sy san sinh té bao 1dng thinh giac, dugc pham
thich hop d& ding duong miéng hodc ngoai dudng tiéu héa dé thyc hién viée digu tri
khu trti hodc hé théng c¢6 thé duge bao ché va st dung. Cac ché phdm dung dudng
miéng bao gdm vién nén, vién nén dugc bao, vién nang cimg hodc vién nang gelatin
mém, dung dich, nhii dich hogc hdn dich. Céc dugc pham dung ngoai dudng tiéu héa
¢6 thé dugc bao ché dé cho phép st dung bao gdm cac thudc tiém dudi da, trong tinh

mach, trong bép, trong mang bung, trong mang phdi, trong xuong trc, qua hom nhi,
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trong tai trong, hodc thudc tiém trong S¢ tai, hodc dich truyén. Céc dugc phém nay cé
thé duoc bao ché dé cho phép hop chét theo sang ché sinh kha dung khi sir dung dugc
phim cho bénh nhan, hodc dwgc bao ché dé thuc hién giai phong c6 kiém soat hodc
gidi phong kéo dai thanh phan dugc tinh. Duge phim thich hop dé sir dung qua hom
nhi dén khoang tai gitta duoc uu tién, va sit dung & hdc cira s6 tron cua tai gifta cling
duoc uu tién. Tiém trong tai trong va tiém trong dc tai ciing dwgc dy tinh. Pudong ding
duoc wu tién dé didu tri chirg mét thinh Iuc 12 tiém qua hom nhi, tuy nhién khong loai
trir c4c duge phém thich hop dé dung theo dudng ding khic dé phan phdi toan than va
¢6 thé bao gdm cac duge phdm va ché do lidu thay thé hodc bd sung cho viéc st dung
cuc bd qua hom nhi. Ciing vu tién dugc pham phan phdi cuc bd gidi phéng cham trong
d6 khoang thoi gian gidi phong co thé thay dbi tir ba (3) ngay dén chin muoi (90) ngay
tly thude vao chit din phan phéi, hodc hdn hop cac chit dan phan phdi, trong d6 hop
chét 1, hogc cht ddng phan khong ddi quang gan nhu tinh khiét, hoac mubi duoc dung

ctia chiing, dugc két hop.

Céc dugc phdm, quy trinh diéu ché, va hé théng phan phéi @ phan phdi c6
huéng dich cac thude 14 da biét ré trong linh vyc nay. Xem, vi du, Remington: The
science and practice of pharmacy (A. Gennaro, et al., eds., 19" ed., Mack Publishing
Co., 1995); Salt and Plontke, “Principles of Local Drug Delivery to the Inner Ear”,
Audiol Neurotol, 2009, (14); 350-360; Rhee, et al., “Sustained-Release Injectable
Drug Delivery,” Pharmaceutical Technology, Special Issue Drug Delivery, 01 Nov.
2010. CAc dugc phém c6 thé chira cht bao quan, chét hoa tan, chat 6n dinh, chat lam
Am, chét nhii ho4, chit 1am ngot, chit mau, chét tao huong vi, mubi dé thay dbi ap suét

thdm th4u, chét dém, chét che vi, hodc chdng oxy hoa.

Hop chét theo sang ché c6 kha ning phan ng voi mot s6 axit hiru co va vo co
dé tao ra cac mudi cong axit duge dung. Céc mudi duge dung nhu vy va cac phuong
phap thong thuong dé diéu ché ching 14 da dugc biét rd trong linh vuc k§ thuét. Xem,
vi duy, P. Stahl, et al., Handbook of pharmaceutical salts: properties, selection and use,
(VCHA/Wiley-VCH, 2002); S.M. Berge, et al., “Pharmaceutical Salts, “ Journal of
Pharmaceutical Sciences, Vol. 66, No. 1, January 1977.

Hop chét 1, chat ddng phan khong ddi quang gin nhu tinh khiét cia né, hodc
mubi duge dung ciia chung, hodc hop chat 2, chat ddng phan khong ddi quang gan nhu

tinh khiét cua nd, hoic mudi duge dung cta chung, cé thé dugce diéu che bang nhiéu
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quy trinh khac nhau da biét trong linh vuc nay, cling nhu cac quy trinh duge mo ta sau
day. Cac bude téng hop cu thé c6 thé duge két hop theo nhiéu cach khac nhau dé diéu
ché hop chét 1, chit dong phan khong d6i quang ctia no, hodc mudi duge dung cua
chiing, hodic hop chét 2, chét ddng phan khong dbi quang cta nd, hodc mubi duoc

dung cta chung.

Hop chat 1 c6 tén la: 4,4,4-triflo-N-((2S)-1-((9-metoxy-3,3-dimetyl-5-0xo-
2,3,5,6-tetrahydro-1H-benzo[f]pyrolo[1,2-a]azepin-6-yl)amino)-1-oxopropan-2-
yl)butanamit va cling c6 thé c6 tén 12 4,4,4-triflo-N-{(1S)-2-[(9-metoxy-3,3-dimetyl-5-
0x0-2,3,5,6-tetrahydro-1H-pyrolo[ 1,2-a][ 1 ]benzazepin-6-yl)amino]-1-metyl-2-
oxoetyl}butanamit; va cling c6 thé c6 tén 1a: butanamit, 4,4,4-triflo-N-[(1S)-1-metyl-2-
ox0-2-[(2,3,5,6-tetrahydro-9-metoxy-3,3-dimetyl-5-oxo-1H-pyrolo[ 1,2-
a][1]benzazepin-6-yl)amino]etyl]-; va cac tén khac co thé duge str dung dé xac dinh 18
rang hop chit 1. Céc chét ddng phan khong dbi quang c6 tén 1a 4,4,4-triflo-N-((S)-1-
(((S)-9-metoxy-3,3-dimetyl-5-0x0-2,3,5,6-tetrahydro-1H-benzo| f]pyrolo[1,2-a]azepin-
6-yl)amino)-1-oxopropan-2-yl)butanamit va 4,4,4-triflo-N-((S)-1-(((R)-9-metoxy-3,3-
dimetyl-5-0x0-2,3,5,6-tetrahydro-1H-benzo[f]pyrolo[ 1,2-a]azepin-6-yl)amino)-1-
oxopropan-2-yl)butanamit. C4c tén khéac co thé duoc st dung dé xéac dinh rd rang timg

chét ddng phan khong ddi quang.

Hop chét 2 c6 tén 1a: N-((29)-1-((8,8-dimetyl-6-0x0-6,8,9,10-tetrahydro-5H-
pyrido[3,2-f]pyrolo[ 1,2-a]azepin-5-yl)amino)-1-oxopropan-2-yl)-4,4,4-triflobutanamit
va cling co thé c6 tén 1a N-{(1S)-2-[(8,8-dimetyl-6-0x0-6,8,9,10-tetrahydro-5H-
pyrido[3,2-f]pyrolo[ 1,2-aJazepin-5-yl)amino]-1-metyl-2-oxoetyl}-4,4,4-
triflobutanamit; va ciing c¢6 thé cé tén 1a: butanamit, 4,4,4-triflo-N-[(1S)-1-metyl-2-
0x0-2-[(6,8.9,10-tetrahydro-8,8-dimetyl-6-oxo-5H-pyrido[3,2-f]pyrolo[ 1,2-a]azepin-5-
yl)amino]etyl]-; va cac tén khac co6 thé duoc st dung dé xac dinh rd rang hop chét 2.
Céc chit ddng phan khong dbi quang c6 tén 1a N-((S)-1-(((S)-8,8-dimetyl-6-0x0-
6,8,9,10-tetrahydro-5SH-pyrido[3,2-f]pyrolo[1,2-a]azepin-5-yl)amino)-1-oxopropan-2-
y1)-4,4,4-triflobutanamit va N-((S)-1-((R)-8,8-dimetyl-6-0x0-6,8,9,10-tetrahydro-5H-
pyrido[3,2-f]pyrolo[ 1,2-aJazepin-5-yl)amino)- 1-oxopropan-2-yl)-4,4,4-triflobutanamit.
Céc tén khac c6 thé dugc sir dung dé x4c dinh 1 rang ting chét ddng phén khong dbi

quang.
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Cén hiéu ring hop chét 1 va hop chit 2 duge md té v6i mot trong sd hai tam bat
d6i ¢b dinh. G day, cac dinh danh Cahn-Ingold-Prelog (R)- va (S)- dugc dung dé chi
céc chat ddng phén cu thé. Céc chét dong phan 1ap thé c6 thé duoc didu ché bang cach
tong hop dic hiéu lap thé bang cach sir dung cac nguyén liéu ban dau tinh khiét hodc
dugc 1am gidu chit ddng phan dbi anh. Cac chat ddng phan 14p thé cu thé cia cac
nguyén liéu ban dau, cac hop chét trung gian, hodc hon hgp raxemic chira hop chat 1
hodic hop chét 2 ¢6 thé dugc tich bang céac k§y thuat da biét trong linh vuc ndy, nhu cac
k§ thuat néu trong tai liéu Stereochemistry of Organic Compounds, E. I. Eliel and S.
H. Wilen (Wiley 1994) va Enantiomers, Racemates, va Resolutions, J., Jacques, A.
Collet, and S. H. Wilen (Wiley 1991), bao gdm phuong phép sdc ky trén céc pha tinh
bét dbi, phuong phép tach bing enzym, hodc phuong phap két tinh phan doan hodc
phuong phap sic ky céc chat dong phan khong d6i quang dugc tao ra cho muc dich
nay, nhu cac mudi dong phan khong d6i quang. Néu mét hop chét bt dbi duoc phan
lap hodc tach thanh cac chat ddng phan cta no, nhung cic cu hinh 1ap thé tuyét doi
hodc d quay quang la chua x4c dinh, céac chét dong phan dugc dinh danh tuy y 12 chét
ddng phan 1 va chat dong phan 2 twong Umg vdi trat tu giai hép cua timg chat trong
phuong phép sic ky bat dbi va néu phuong phap sic ky bat d6i duoc bat dau sém
trong qué trinh tong hop, cing cach dinh danh nhu vy dugc ap dung cho céc hop chat
trung gian va hop cht vi du sau d6. Trong khi tAt ca cac hdn hop chira hop chét theo
sang ché déu thudc pham vi cla sdng ché, phuong 4n wu tién 1a hop chét 1, chat dong

phan 2, hodc hop chét 2, chét ddng phan 2.

Céc hop chat duge s dung 1am nguyén liéu ban dAu trong qué trinh tbng hop
céc hop chét theo sang ché 1a da biét ro va, néu chwa co ban trén thi truong thi dé dang
téng hop dugce nho cac tai liéu tham kha cu thé da duara, béng cac quy trinh chudn ma
ngudi c¢6 hiéu biét trung binh vé linh vuc nay thuong dung hodc cé trong cac tai liéu

tham khéao chung.

Vi du vé& cic quy trinh va phuong phép da biét bao gdbm cac quy trinh va
phuong phép dwgc md ta trong tai liéu tham khao chung nhu Comprehensive Organic
Transformations, VCH Publishers Inc, 1989; Compendium of Organic Synthetic
Methods, Volumes 1-10, 1974-2002, Wiley Interscience; Advanced Organic
Chemistry, Reactions Mechanisms, and Structure, 5% Edition, Michael B. Smith va

Jerry March, Wiley Interscience, 2001; Advanced Organic Chemistry, 4% Edition, Part
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B, Reactions and Synthesis, Francis A. Carey and Richard J. Sundberg, Kluwer
Academic / Plenum Publishers, 2000, etc., va cac tai liéu tham khao dugc viéc dan

trong do.
Vi du thue hién sang ché

Nhu duoc sir dung trong ban md ta, cac thuat ngit sau c6 y nghia nhu chi
ra:’mAtohl1” chi protein atonal homolog 1 cta chudt; “hAtoh 1” chi protein atonal
homolog 1 ctia ngudi; “Atohl” chi gen atonal homolog 1 cua ngudi; “moéi truong co
ban” chi méi truomg 500ml DMEM/F12 + 5ml dung dich gbc N2 100X va 10ml dung
dich gbc B27 50X cong véi 500ul dung dich gbc Ampixilin (1000X, 50mg/ml) va
1667ul Fungizone (300X); “BFGF” chi yéu td sinh trudng nguyén bao sgi co ban;
“DMEM” chi moéi trudng Eagle dugc cai bién cia Dulbecco; “DMSO” chi
dimetylsulfoxit; "EDTA” chi axit etylendiamintetraaxetic; “EGF” chi yéu t6 sinh
truémg biéu bi; “EGTA” chi axit etylen glycol-bis(2-aminoetylete)-N,N,N',N'-tetra
axetic; ES/MS chi phwong phap phd khdi phun dién tu; “FBS” chi huyét thanh thai bo;
“GFP” chi protein phat huynh quang xanh; “h” chi gi¢ hoac nhidu gio; “HBSS” chi
dung dich mudi can bing Hank; “HEK” chi than phdi ngudi; “ICso” chi ndng do chét
ma tao ra 50% dép tng Gc ché tdi da c6 thé c6 dbi véi chat do; “IgG” chi globulin
mién dich G; “Math1” chi gen atonal homolog 1 ngudi; “mdi truong A” chi 200ml
moi trudng co ban + EGF bFGF + IGF-1 + heparan sulfat 1an lugt & 20, 10, 50, va
50ng/ml; “MEM” chi mdi trudng thiét yéu t6i thiéu; “min” chi phat; “MS” chi phoi
khéi; “N1ICD” chi ving ndi bao Notchl; “nGFP” chi protein phat huynh quang xanh
& nhan; “OC” chi co quan Corti; “PBS” chi nudc mudi dém phosphat; “PBST” chi
nuéc mudi dém phosphat + Tween®; “qPCR” chi phan tmg chudi polymeraza dinh
lugng; “qRT-PCR” chi phan tng chudi polymeraza phién ma nguoc dinh luong;
“rpm” chi s6 vong trén mot phuit; “dém RLT” chi dém RNeasyLysis; “RT” chi nhiét
dd trong phong; “Tbp” chi protein li€n két TATA;

Vi du diéu ché 1

1-Bromo-3-(2-bromo-4-metoxy-phenyl)propan-2-on

Re
H,;C (0]
Br

Br
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B6 sung timg giot trimetylsilyldiazometan (118,4 mL, 236,80 mmol, 2M trong
hexan) vao dung dich cé khudy & 0°C chtra 2-(2-bromo-4-metoxy-phenyl)axetyl
clorua (52 g, 197,3 mmol) trong tetrahydrofuran (197 mL) va axetonitril (197 mL)
trong nito. Sau 15 phut dé cho 4m dén nhiét do trong phong va khudy trong 2 gid trong
nito. Co dic dé thu dwoc dau dic mau do (61 g). B6 sung ting giot hydro bromua (36
mL, 197 mmol, 33% trong axit axetic) vao dung dich cé khudy & 5°C chira 2-(2-
bromo-4-metoxy-phenyl)axetyl azit tir bugc trude do trong axit axetic (265 mL). Sau
khi bd sung, d& cho 4m dén nhiét do trong phong trong nito. Sau 45 phut, ngimg phan
{mg bang nuéc da/nudc, (500 mL) tao ra chét két tha mau nau. Loc cac chat rén va rira
bang nudc (100 mL) va hexan (100 ml) va 1am khé trong chan khong ¢ 45°C trong 2
gid dé tao ra hop chét néu & d& muc dusi dang ddu mau cam (63,0 g, 99%). 1H NMR
(300 MHz, CDCls): 7,17-7,12 (m, 2H), 6,85 (dd, J= 2,5, 8,5 Hz, 1H), 4,03 (s, 2H),
3,97 (s, 2H), 3,79 (s, 3H).

Vi du diéu ché 2

(3Z)-1-(2-Bromo-4-metoxy-phenyl)-3-(3,3-dimetylpyrrolidin-2-yliden)propan-

2-on

HsC” O HN
=
Br H3C CH3

B6 sung 3,3-dimetylpyrolidin-2-thion (26,5 g, 205 mmol) vao huyén phu chira
hop chit trung gian dugc tao ra trong vi du diéu ché 1, 1-bromo-3-(2-bromo-4-
metoxy-phenyl)propan-2-on (60,00 g, 186 mmol), va kali iodua (31 g, 86 mmol) trong
tetrahydrofuran (600 mL) & nhiét d0 trong phong theo mot phan va khudy trong 1 gio.
B6 sung tert-butyl ete (200 mL), loc cac chét rin ra va rira nhe banh loc bing metyl-
tert-butyl ete (100 mL) d tao ra 1-(2-bromo-4-metoxy-phenyl)-3-[(4,4-dimetyl-2,3-
dihydropyrol-1-ium-5-yl)sulfanyl]propan-2-on iodua dud¢i dang chit rin mau vang
(100 g). B sung trietylamin (56 mL, 401 mmoles) va triphenylphosphin (58 g, 221
mmol) vao huyén phu chira chét ran nay (100 g, 201 mmol) trong axetonitril (1 L), va
khudy & 65°C trong 2,5 gio. B6 sung metyl tert-butyl ete (200 ml) va loc cac chét rén
ra. Lam bay hoi dich loc, nghién tinh ché phﬁn can bang metyl tert-butyl ete (20 mL)

va loc céc chit rén ra (hai 14an). Lam bay hoi céc dich loc két hop dé thu dugce 50 g
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nguyén liéu tho. Tinh ché phin con lai bang phuong phép sdc ky cot nhanh trén silica
giai hap bang gradien 20-50% etyl axetat trong hexan dé thu duoc hop chit néu & dé
muc dudi dang chit rin mau tring nhd (41 g, 70%). MS (m/z): 338,0/340,0
(M+/M+2).

Vi du diéu ché 3

9-metoxy-3,3-dimetyl-2,3-dihydro-1H-pyrolo[1,2-A][1]benzazepin-5(6H)-on

Pubi khi/suc bing nito (x3) hdn hgp chira hgp chét trung gian duoc tao ra theo
vi du didu ché 2, (3Z)-1-(2-bromo-4-metoxy-phenyl)-3-(3,3-dimetylpyrrolidin-2-
yliden)propan-2-on (40,0 g, 118 mmol), paladi axetat (2,7 g, 12 mmol), xesi carbonat
(77 g, 237 mmol), 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen (13,7 g, 24 mmol),
va N-metyl-2-pyrolidon (1,2 L). Dun nong huyén phi nay & 150°C trong 4 gio. Lam
mét dén nhiét do trong phong, loc cic chét ran ra, ria bang etyl axetat va loai bo cac
chét rin. B6 sung etyl axetat (1 L) va nude (500 mL) vao dich loc, loc cac chét ran ra
qua dat diatomit va loai bo. Tach cac 16p dich loc, chiets rang 16p nudc bang etyl
axetat (2 x 20 mL), tiép theo 1a bang diclometan (3 x 100 mL). Rira cac 16p hitu co két
hop hai 14n bang dung dich nude natri bicarbonat 5%, lam kho bang natri sulfat, loc va
6 dic dé thu duge 100 mL dau mau nau sim. Loc nguyén liéu ndy qua tam silic oxit,
giai hap bang diclometan tiép theo bang 1% metanol/diclometan va cd ddc dich loc.
Phan doan phén con lai gifta etyl axetat va dung dich nudc natri bicarbonat 5%, chiét
ngugc tr nude bang etyl axetat, lam khd bang natri sulfat, loc va cd dic dé thu dugc
san pham thd dudi dang bot mau nau sam. Hoa tan bot thu dugc trong etyl axetat (250
mL), bd sung SiliaBond Thiol® (80 g) va khudy & nhiét do trong phong qua dém. Loc
cac chét ran ra, rira banh loc bé“mg etyl axetat va diclometan, cd ddc dich loc dé thu
dugc hop chit néu & d& muc dudi dang chit rdn mau ndu nhat (19,6 g, 65%). MS
(m/z): 258,0 (M+H).

-17-



38009

Vi du didu ché 4

6-Hydroxyimino-9-metoxy-3,3-dimetyl-2,3-dihydro-1H-pyrolo[ 1,2-a][ 1]benzazepin-
5(6H)-on

Bb sung kali tert-butoxit (11 g, 98 mmol) theo nhiéu phan vao dung dich c6
khudy & 0°C chira hop chit trung gian dugc tao ra theo vi du diéu ché 3, 9-metoxy-3,3-
dimetyl-2,3-dihydro-1H-pyrolo[1,2-A][1]benzazepin-5(6H)-on (16,8 g, 65 mmol),
trong tetrahydrofuran (336 mL) va khudy trong 15 phut. B6 sung timg giot amyl nitrit
(12,2 mL, 91 mmol) va khudy hdn hop nay trong 30 phit & 0°C. Rot hdn hop phan
ung 1én nudc da/mude (200 mL) va chiét hdn hop nay bang etyl axetat (2 x 200 mL).
Loc cé4c chét ran da két tinh ra, ciét tir dich loc bang diclometan (2 x 100 mL). Rira cac
chit hitu co két hop bang nude mudi (100 mL), 1am khod bang natri sulfat, loc va cd
dic dé tao ra chit rdn mau nau nhat. Nghién tinh ché chét rin nay bang metyl tert-butyl
ete/hexan ty 1€ 1:1, két hop vé chét rdn da thu gom trudc d6 dé thu dugc hop chét néu

& d& muc dudi dang chit rin mau vang (16,5 g, 88%). MS (m/z): 287,1 (M+H).
Vi du diéu ché 5

6-Amino-9-metoxy-3,3-dimetyl-2,3-dihydro-1H-pyrolo[1,2-a][ 1 ]benzazepin-5(6H)-on

B6 sung timg giot axit trifloaxetic (17 mL, 231 mmol) trong 10 phut vao huyén
phil ¢6 khudy & 5°C-10°C chira hop chét trung gian duoc tao ra theo vi du diéu ché 4,
6-hydroxyimino-9-metoxy-3,3-dimetyl-2,3-dihydro-1H-pyrolo[ 1,2-a][ 1 ]benzazepin-
5(6H)-on (16,5 g, 58 mmol), va bui k&m (11,3 g, 173 mmol) trong diclometan (248
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mL) sau d6 @ cho Am dén nhiét do trong phong. Loc hdn hop ndy qua tAm dat
diatomit, rét dich loc qua hon hgp nuée dé va dung dich nudc natri carbonat bao hoa
(1:1, 500 mL). Loc huyén phu thu dugc qua dAt diatomit va rira nhe tAm loc béng
diclometan. Chiét tir 16p nudc bang diclometan (100 mL), 1am khd céac 16p hitu co két
hop bang natri sulfat, loc va cd dic dé thu dugc hop chét néu & & muc dudi dang bot

mau nau nhat (14,7 g, 94%). MS (m/z): 273,1 (M+H).
Vi du diéu ché 6

Benzyl (25)-2-(4,4,4-triflobutanoylamino)propanoat

SIS
"0 éH3O/\©

B6 sung este hydroclorua cua L-alanin benzyl (7 g, 32,5 mmol),
diisopropyletylamin (28 mL, 162 mmol), hydroxybenzotriazol hydrat (7,5 g, 49
mmol), va 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (9,3 g, 49 mmol)
vao dung dich co khqu chtra axit 4,4,4-triflobutyric (7,1 g, 49 mmol) trong
diclometan (162 mL) va khudy & nhiét do trong phong trong N trong 20 git. Ngimg
phéan Ung bang dung dich nuéc axit xitric 20% (150 mL), khudy hdn hop nay trong 5
phut, tach cac 16p va chiét tir 16p nudc bang diclometan (100 mL). Rira cac 16p hitu co
két hop bang dung dich nuéc natri bicarbonat bdo hoa (150 mL), lam kho bing magie
sulfat, loc va cb dic dé thu duoc 10,6 g chét rdn mau vang nhat. Tinh ché phﬁn con lai
bing phuong phép sic ky cdt nhanh trén silica giai hép bang gradien 25-50% etyl
axetat trong hexan dé thu dugc hop chét néu & d& muc du6i dang chét rin mau tring

9,2 g, 94%). MS (m/z): 304,2 (M+H).
Vi du diéu ché 7

Axit (2S)-2-(4,4,4-triflobutanoylamino)propanoic

Bét dbi
r F H (6]
N
F>K/\ﬂ/ \__)’Lo H

B6 sung paladi (1,8 g, 0,8 mmol, 5% trén C) vao dung dich c6 khudy chira hop
chit trung gian dugc tao ra theo vi du diéu ché 6, benzyl (25)-2-(4,4,4-
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triflobutanoylamino)propanoat (8,8 g, 29 mmol), trong metanol (88 mL) & nhiét do
trong phong. Pudi khi hdn hop nay va khudy trong hydro (béng khi) trong 5 gid. Loc
hdn hop qua dét diatomit, rira tAm loc béng metanol va c6 dic dich loc dé thu dugc
chit rin mau tring. Nghién tinh ché cic chét rin bing diclometan va lam kho trong
chian khong qua dém ¢ nhiét do trong phong d8 tao ra hop chit néu & dé muc dudi

dang cht rn mau tréng (6,11 g, hidu suat 99%). MS (m/z): 214,1 (M+H).
Vi du didu ché 8
Metyl 3-(3,3-dimetyl-2-thioxopyrrolidin-1-yl)propanoat

0
C?/\/N CH,

H,C- CH3

S

Hoa tan 3,3-dimetylpyrrolidin-2-thion (15,7 g, 122 mmol) va metyl acrylat (12
mL, 134 mmol) trong tetrahydrofuran (100 mL) va khudy & nhiét d6 trong phong trong
nito. B6 sung natri hydroxit (0,8 g, 20 mmol) va khudy qua dém & nhiét do trong
phong trong nito. Pha lodng bing nudc mudi, chiét bing etyl axetat, tach cac 16p, rira
16p hitu co béng nude mudi, 1lam kho béng natri sulfat, loc va c6 dac détaora27,5 g
céc chét rén tho. Tinh ché phan con lai bang phuong phap sdc ky cot nhanh trén silica
giai hap bang gradien 20-50% etyl axetat trong hexan dé thu dwoc hop chit néu & dé
muc duéi dang chit rin mau tring (25,9 g, 99%). MS (m/z): 216,2 (M+H).

Vi du diéu ché 9

Metyl 3-[(2Z)-2-(2-etoxy-2-ox0-etyliden)-3,3-dimetyl-pyrolidin-1-yl]propanoat

Y\/N CH,
—0 | CHg
0
O CH,

B6 sung tetrakis(axetato)dirodi(Il) (3,74 g, 8,5 mmol) vao dung dich c6 khuay
chira hop chat trung gian dugc tao ra theo vi du diéu ché 8, metyl 3-(3,3-dimetyl-2-
thioxopyrrolidin-1-yl)propanoat (41,4 g, 192 mmol), trong toluen (156 mL) va dun
néng dén 110°C trong nito. B6 sung tung giot etyldiazoaxetat (89 mL, 844 mmol)
trong khoang 18 gid sau d6 dun néng qua dém & 110°C. C6 dac va tinh ché phan con

lai bang phuwong phap sic ky cdt nhanh trén silica giai hép bang 30% etyl axetat trong
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hexan dé thu duogc hop chét néu & dé muc duéi dang dau mau vang (34,5 g, 67%). MS
(m/z): 270,2 (M+H).

Vi du diéu ché 10

Etyl (27)-2-(3,3-dimetylpyrolidin-2-yliden)axetat

HN CH,
| CHj;
(0]
OvCH3

B6 sung timg giot kali hexametyldisilazit (301 mL, 0,5 M trong toluen, 151
mmol) trong 45 phtt vao dung dich cé khudy chira hop chét trung gian dugc tao ra
theo vi du diéu ché 9, metyl 3-[(2Z)-2-(2-etoxy-2-oxo-etyliden)-3,3-dimetyl-
pyrrolidin-1-yl]propanoat (33,8 g, 126 mmol), trong tetrahydrofuran (430 mL) trong
nito bang cach sit dung bé nuéc/nude da dé gift nhiét d6 <30°C, khudy trong 40 phut
sau khi hoan thanh viéc bd sung. Ngimg phan tng bing dung dich nuGc natri
bicarbonat bdo hoa (250 mL) sau d6 ¢ dic. Phan doan giita dietyl ete va dung dich
nuéc mubi, chiét tir 16p nudc bang etyl axetat (x 4), lam kho bang natri sulfat, loc va
¢d dic dé thu duoc 37 g nguyén liéu. Tinh ché phan con lai bang phuong phép sac ky
ot nhanh trén silica giai hdp bang 10% etyl axetat trong hexan d8 thu dugc hop chat
néu & dé muc (9,1 g, 40%). MS (m/z): 184,2 (M+H).

Vi du diéu ché 11

Etyl (27)-2-[3,3-dimetyl-1-(3-metyl-2-pyridyl)pyrrolidin-2-yliden]axetat

CH,
-
\ N oH,
CH
o | 3
O_ _CHs,
N

Két hop 2-bromo-3-metylpyridin (1,5 g, 8,7 mmol), hop chét trung gian dugc
tao ra theo vi du diéu ché 10, etyl (27)-2-(3,3-dimetylpyrrolidin-2-yliden)axetat (1,6 g,
8,7 mmol), va sym-dimetyletylen diamin (0,77 mL, 8,7 mmol) trong 1,4-dioxan (15
mL) trong binh phan tmg. Suc béng khi nito qua dung dich nay, ¢ khudy trong 10
phut. B6 sung kali carbonat (3,6 g, 26 mmol) va dong (I) iodua (0,83 g, 4,4 mmol) tat
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ca trong mot 1an, bit kin va dun néng c6 khudy hdn hop & 120°C trong 2 ngay Pha
lodng bang diclometan, loc qua dét diatomit va cd dac dich loc. Tinh ché phan con lai
bing phuong phap sic ky cot nhanh trén silica giai hip bing gradien 5-100% etyl
axetat trong hexan dé thu dwoc hop chét néu & dé muc dué6i dang ddu mau vang nhat

(1,58 g, 66%). MS (m/z): 275,0 (M+H).
Vi du diéu ché 12

8,8-dimetyl-9,10-dihydro-5H-pyrido[3,2-f]pyrolo[ 1,2-a]azepin-6(8H)-on

=N
\ ~Z N
CHjy
CHj
0]

B6 sung natri bis(trimetylsilyl)amit (22 mL, 1M trong tetrahydrofuran, 22
mmol) bang xi lanh vao dung dich c6 khudy chita hop chét trung gian dugc tao ra theo
vi du diéu ché 11, etyl (27)-2-[3,3-dimetyl-1-(3-metyl-2-pyridyl)pyrrolidin-2-
yliden]axetat (2,88 g, 10,5 mmol), va tetrahydrofuran (60 mL) trong binh phan Gng.
Bit kin binh va dun néng & 70°C c6 khudy trong 3 ngay. Lam mét dén nhiét do trong
phong, ngiing phén ung bang nudc mudi, chiét bing etyl axetat, lam khd bing natri
sulfat, loc va ¢ diac dé thu duoc diu mau nau. Tinh ché phéin con lai bang phuong
phap sic ky cot nhanh trén silica giai hap bang gradien 50-100% etyl axetat trong
hexan dé thu duoc hop chét néu & d& muc dudi dang chét rin mau vang (1,70 g, 71%).

MS (m/z): 229,2 (M+H).
Vi du diéu ché 13

6-Azido-10-aza-3,3-dimetyl-2,6-dihydro-1H-pyrolo[ 1,2-a][ 1]benzazepin-5-on

B6 sung liti diisopropylamit (7,0 mL, 10,5 mmol, 1,5 M trong hexan) trong 10
phut vao dung dich co khudy & -78°C chira hop chét trung gian dugc tao ra theo vi du
didu ché 12, 8,8-dimetyl-9,10-dihydro-5H-pyrido[3,2-f]pyrolo[1,2-a]azepin-6(8H)-on
(1,85 g, 8,1 mmol), trong tetrahydrofuran (50 mL) trong nito. Sau 30 phut bd sung axit
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axetic (2,3 mL, 41 mmol) bang xi lanh sau d6 dé cho 4m dén nhiét d trong phong
trong nito. Ngung phan Ung bang dung dich nudc natri bicarbonat bdo hoa. Phan doan
hdn hop nay gitta nuéc mudi va etyl axetat, tach cac 16p, rira 16p etyl axetat bing nuéc
mudi, 1am khé bang natri sulfat, loc va ¢ ddc dé thu dugc chét rin mau nau. Tinh ché
phin con lai bing phwong phap sic ky cOt nhanh trén silica giai hap bang gradien 5-
60% etyl axetat trong hexan dé thu duoc hop chit néu & @& muc (1,2 g, 55%). MS
(m/z): 270,2 (M+H).

Vi du diéu ché 14

5-Amino-3,3-dimetyl-9,10-dihydro-5H-pyrido[3,2-f]pyrolo[ 1,2-a]azepin-6(8H) -on

=N
|
~Z N
CH,
H,N / CH;
o

B6 sung bui kém (1,2 g, 18 mmol) tiép theo 12 amoni clorua (5 g, 66 mmol) vao
dung dich co khudy chta hop chét trung gian duoc tao ra theo vi du didu ché 13, 6-
azido-10-aza-3,3-dimetyl-2,6-dihydro-1H-pyrolo[ 1,2-a][ 1 ]benzazepin-5-on (1,2 g, 4,5
mmol), trong etanol (50 mL) va nuge (15 mL) & nhiét do trong phong. Sau 1 gio, pha
loadng bang etyl axetat, loc cac chét rén ra va cd dic dich loc. Lam treo phﬁn con lai
gitta etyl axetat va nudc mudi, tch céc 16p, 1am khd béng natri sulfat, loc va cd déc.
Tinh ché phan con lai bing phuong phép sdc ky cot nhanh trén silica giai hép bang
gradien 5-40% [10% amoniac 2M trong metanol/diclometan] trong diclometan dé thu
duoc hop chét néu & dé muc du6i dang chat rin mau vang (0,72 g, 67%). MS (m/z):
2442 (M+H).

Vi du diéu ché 15

tert-Butyl N-[(1S)-2-[(10-aza-3,3-dimetyl-5-0x0-2,6-dihydro-1H-pyrolo[ 1,2-a][ 1]

benzazepin-6-yl)amino]-1-metyl-2-oxo-etyl] carbamat
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B6 sung axit (2S)-2-(tert-butoxycarbonylamino)propanoic (0,69 g, 3,6 mmol),
1-hydroxybenzotriazol hydrat (0,55 g, 3,6 mmol) va diisopropyletylamin (0,67 mL, 3,9
mmol) vao dung dich c6 khudy & 0°C chita hop chét trung gian duoc tao ra theo vi du
diéu ché 14, 5-amino-3,3-dimetyl-9,10-dihydro-5H-pyrido[3,2-f]pyrolo[1,2-a]azepin-
6(8H) -on (0,72 g, 3,0 mmol), trong tetrahydrofuran (10 mL) trong nito. B6 sung 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (0,68 g, 3,6 mmol) va dé cho hén
hop nay 4m dén nhiét dot trong phong trong nito. Sau 2 gio, pha loéng bang nudc va
chiét bang etyl axetat. Rira 16p hitu co bang nudc mudi, 1am kho béang natri sulfat, loc
va c6 dac. Tinh ché phin con lai bing phuong phap sdc ky cot nhanh trén silica giai
hép bang gradien 50-100% etyl axetat trong hexan dé thu dwoc hop chét néu & dé muc
dudi dang chét rdn mau vang (1,04 g, 84%). MS (m/z): 415,0 (M+H).

Vi du diéu ché 16

(2S)-2-Amino-N-(10-aza-3,3-dimetyl-5-0x0-2,6-dihydro-1H-pyrolo[1,2-

a][1]benzazepin-6-yl)propanamit hydroclorua

B6 sung hydro clorua (12,5 mL, 50 mmol, 4M trong dioxan) vao dung dich c6
khudy chtta hop chét trung gian dugc tao ra theo vi du diéu ché 15 tert-butyl N-[(1S)-
2-[(10-aza-3,3-dimetyl-5-0x0-2,6-dihydro-1H-pyrolo[ 1,2-a][ 1 ]benzazepin-6-
yl)amino]-1-metyl-2-oxo-etyl] carbamat (1,04 g, 2,5 mmol), trong 1,4-dioxan (40 mL)
va 1am 4m dén 45°C c6 khudy. Khi phuong phap LC/MS cho thay phan tmg da hoan
thanh, c6 dic dé thu dugc hop chit néu & d& muc dudi dang chét rin mau vang (0,93 g,
th6). MS (m/z): 315,2 (M+1).

Vidul

4.4 4-triflo-N-((2S)-1-((9-metoxy-3,3-dimetyl-5-o0x0-2,3,5,6-tetrahydro-1H-
benzo[f]pyrolo[1,2-a]azepin-6-yl)amino)-1-oxopropan-2-yl)butanamit
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H3C-0

F N CHg

Ho 9 I CH,4
N

<N

CH, 1 O

Phan 1

Chét ddng phan khong dbi quang 4,4,4-triflo-N-((2S)-1-((9-metoxy-3,3-dimetyl-5-
0x0-2,3,5,6-tetrahydro-1H-benzo[f]pyrolo[ 1,2-a]azepin-6-yl)amino)-1-oxopropan-2-
yl)butanamit

B6 sung 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (12,4 g, 65
mmol) vao dung dich cé khudy chtra hop chét trung gian dugc tao ra theo vi du diéu
ché 5, 6-Amino-9-metoxy-3,3-dimetyl-2,3-dihydro-1H-pyrolo[1,2-a][1]benzazepin-
5(6H)-on, va hop chét trung gian dugc tao ra theo vi du didu ché 7, axit (2S)-2-(4,4,4-
triflobutanoylamino)propanoic (10,9 g, 51 mmol), trong diclometan (294 mL) & nhiét
d6 trong phong. Lam mét hdn hop nay dén 5°C, b6 sung 1-hydroxybenzotriazol (8,75
g, 65 mmol) va tiép tuc khudy & nhiét d trong phong trong 10 phit. Rira hdn hop nay
bang nuéce (3 x 100 mL), lam kho béng natri sulfat, loc va co dac dé tao ra chat rin
mau t6i. Nghién tinh ché bing metyl tert-butyl ete dé tao ra hop chit néu & d& muc
(hdn hop cac chat dong phan khong déi quang) dudi dang chat rin mau trdng nhd

(22,0 g, 87%). MS (m/z): 468,1 (M+H).

Phén 2

4,4 4-triflo-N-((2S)-1-((9-metoxy-3,3-dimetyl-5-0x0-2,3,5,6-tetrahydro-1H-benzol[ f]
pyrolo[1,2-a]azepin-6-yl)amino)-1-oxopropan-2-yl)butanamit, chét ddng phan 1 va 2

T4ch hdn hop cac chét dong phan khong d6i quang tir vi du 1, phan 1 trén cot
Chiralpak AD giai hép bang 10% axetonitril/etanol (0,2% dimetyletylamin) dé thu
duoc chit ddng phan 1 (R=3,20 phiit) dudi dang chét rdn mau trang (9,8 g, 38%) va
chat ddng phan 2 (Rt=7,37 phit) dudi dang chét rin mau tréng (9,0 g, 36%). MS
(m/z): 468,2 (M+H) ddi v6i ca hai chat ddng phan.
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Vidu?2

N-((2S)-1-((8,8-dimetyl-6-0x0-6,8,9,10-tetrahydro-5H-pyrido[3,2-f]pyrolo[ 1,2-
a]azepin-5-yl)amino)-1-oxopropan-2-yl)-4,4,4-triflobutanamit

0]

Phén 1

Chét ddng phan khong dbi quang N-{(18)-2-[(8,8-dimetyl-6-0x0-6,8,9,10-tetrahydro-
5H-pyrido[3,2-f]pyrolo[1,2-a]azepin-5-yl)amino]-1-metyl-2-oxoetyl}-4,4,4-

triflobutanamit

B6 sung axit 4,4,4-triflobutanoic (0,45 g, 3,2 mmol), 1-hydroxybenzotriazol
hydrat (0,49 g, 3,2 mmol) va diisopropyletylamin (2,3 mL, 13,2 mmol) vao dung dich
c¢6 khudy & 0°C chtta hop chét trung gian duoc tao ra theo vi du didu ché 16, (25)-2-
amino-N-(10-aza-3,3-dimetyl-5-0x0-2,6-dihydro-1H-pyrolo[ 1,2-a][ 1]benzazepin-6-
yl)propanamit hydroclorua (0,93 g, 2,6 mmol), trong tetrahydrofuran (50 mL) trong
nito. Bb sung 1-(3-dimetylaminopropyl)-3-etylcarbodiimidt hydroclorua (0,61 g, 3,2
mmol) va dé cho hdn hop niy dm dén nhiét do trong phong trong nito trong 16 gio.
Pha lodng bang nudc va chiét bing etyl axetat. Rira 16p hitu co bang nudc mudi, 1am
kho bang natri sulfat, loc va cd dic. Tinh ché phan con lai bing phuong phép sac ky
cot nhanh trén silica giai hip bing gradien 75-100% etyl axetat trong hexan dé thu
duoc hop chit néu & d& much (hdn hop cac chit ddng phan khong ddi quang) dudi
dang chét rén mau tring nho (0,82 g, 71%). MS (m/z): 439,2 (M+1).

Phan 2

N-((2S)-1-((8,8-dimetyl-6-0x0-6,8,9,10-tetrahydro-5SH-pyrido[3,2-f]pyrolo[ 1,2~
aJazepin-5-yl)amino)-1-oxopropan-2-yl)-4,4,4-triflobutanamit, chat ddng phan 1 va 2
T4ch hdn hop céc chat dong phan khong ddi quang tir vi du 2, phan 1 trén cot
Chiralpak AD-H giai hip bing 15% MeOH/COsun) dé thu dugc chét dong phan 1
(R=1,60 phut) dudi dang chit rén mau tring (194 mg, 24%, epime héa thanh 32% DE

(diastereomeric excess - lugng du chat ddng phan khéng dbi quang)) va chat dong
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phéan 2 (R=2,31 phut.) dudi dang chit rdn mau trang (469 mg, 57%). MS (m/z): 439,0
(M-+H) d6i v6i ca hai chat dong phan.

Bénh ung thu ngdy cang dugc xac dinh 12 tip hop cac bénh khong dong nhat
ma viéc khoi phét va tién tridn cia ching do chiic nang bat thudng ciia mot hodc nhiéu
gen diéu hoa su khdi phuc ADN, do 4n dinh cua hé gen, su ting sinh té bao, su chét
cta té bao, su gén két, su tao mach, su xam 14n, va su di cin trong vi moi trudng té
bao va md. Chuc ning thay ddi hodc bat thuong cua cac gen “ung thu” c6 thé dan dén
hién tugng da hinh cia ADN c6 trong tu nhién, céc thay dbi vé sd ban sao hé gen
(thong qua khuéch dai, mAt doan, mét nhi®m sic thé, hodc sao chép), thay d6i vé gen
va cAu tric nhidm sic thé (thong qua chuyén vi, ddo ngugc nhiém sdc thé, hodc cac
phép sép xép lai khac ma dan dén biéu hién gen bit thuong), va cac dot bién diém. Cac
khéi u tan sinh ung thu ¢ thé do mdt chirc ning gen bét thudong gdy ra, va do cung
chirc ning gen bat thuong d6 duy tri, hodc sy duy tri va tién trién bi trdm trong hoa boi

c4c chirc nang gen bét thudng khac.

Ngoai cac truc tric vé nhiém sic thé di truyén da néu trén diy, mdi bénh ung
thu cing c¢6 thé bao gdbm céc bién d6i di truyén ngoai gen ctia hé gen bao gdm su
metyl héa ADN, su ghi diu hé gen, va bién d6i histon béng su axetyl hoa, metyl hoa,
hodc phosphoryl héa. Bién doi ngoai gen c6 thé déng vai trd trong viéc cam Ung

va/hodc duy tri u 4c tinh.

Céc danh muc rong vé bt thuong di truyén té bao bénh ung thu & nguoi da
dugc bién soan va dugc duy ftri truc tuyén va cép nhat thudng xuyén (xem The
Mitelman Database of Chromosome Aberrations in Cancer at the US National Cancer
Institute (NCI) Cancer Genome Anatomy Project (CGAP). Co s¢ dit ligu bao gdm cac
bét thudmg nhidm séc thé doi véi it nhét mot sé trong s6 cac u 4c tinh theo sdng ché.
Chuong trinh Wellcome Trust Sanger Institute Cancer Genome Project duy tri “Bang
diéu tra gen ung thu” truc tuyén cua tit ca cac gen ngudi ma c6 lién quan vé mit
nguyén nhan dén su sinh khéi u cling nhu co s dit liéu COSMIC (Catalogue of
Somatic Mutations in Cancer) vé cac dot bién soma bénh ung thu & ngudi. Mot nguén
khéc chtra nhidu thong tin vé cac thay ddi di truyén t& bao c6 lién quan vé mit nguyén
nhéan dn céc bénh ung thu khac nhau 1a tai liéu Atlas of Genetics and Cytogenetics in
Oncology and Haematology.
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Viéc chin doan céc khéi u 4c tinh ung thu bing cach sinh thiét, x4c dinh kiéu
hinh mién dich va cac xét nghiém khac 1a da biét va thuong dugc sit dung. Ngoai cic
cong nghé tao bang nhiém séc thé c6 do phan giai cao va chup anh nhiém séc thé tién
tién, cac bat thudong vé nhiém séc thé trong cac truong hop nghi ngd c6 thé dugc xac
dinh bang cach phan tich di truyén té bao nhu phuong phép lai tai chd phat huynh
quang (fluorescence in situ hybridization - FISH), phuong phap nhidm séc thé do,
phuong phép nhiém sdc thé d6 quang phd (spectral karyotyping - SKY), FISH da mdi
(M-FISH), phuong phép lai hé gen so sanh (comparative genomic hybridization -
CGH), phuong phap mang da hinh nuleotit don (single nucleotide polymorphism
arrays - SNP Chips) va cac phuong phap chin doan va phan tich da biét va dugc ngudi

¢6 hiéu biét trung binh vé linh vuc ndy st dung.

Vai trd sinh khéi u ctia Notch 14n dau tién duoc thong bdo & bénh bach cau té
bao T ngudi bao gdm su chuyén vi ving ndi bao ciia Notchl vao ving khdi dau thy
thé B t& bao T, dan dén su biéu hién qua muac viung ndi bao Notchl (Grabher et al,
Nature Review Cancer, 2006(6):347-359; Weng et al, Science, 2004(306):269-271).
Su biéu hién qua mic ving ndi bao cua Notchl & cac té bao géc tao mau cua chuot
nhit gay ra cho chudt bénh bach cAu nguyén bao lympho cp té bao T tuong tu nhu &
nguoi. Ngoai bénh bach cau nguyén bao lympho cap té bao T, c6 bang ching ngay
cang 16n rang céc tin hiéu Notch sinh khdi u & nhiéu bénh ung thu khac théng qua
nhiu co ché bao gé)m khuéch dai thu thé va biéu hién qua mirc cac phdi tir va/hoic thu
thé bao gdm bénh bach cau nguyén bao lympho cap, bénh bach ciu nguyén bao
lympho man tinh (Rosati et al, Blood, 2009(113): 856-865), bénh bach cau sinh tiy
cap (Sliwa et al. Int J Clin Exp Pathol, 2014(7(3)): 882-889), bénh bach cau sinh tiy
man tinh (Nakahara et al. Blood, 2010(115(14)): 2872-2881), va bénh tdng sinh
nguyén hong cau-nguyén tuy bao (Robert-Moreno et al, Leukemia, 2007(21): 1496-
1503). Su truyén tin hiéu Notch co ban bét thuong do dot bién hodc biéu hién qua mirc
céc phdi tir vavhodc thy thé ciing lién quan dén mot sd khdi u rén 4c tinh bao gdm bénh
ung thu via bo ba &m tinh (Stoeck et al, Cancer Discovery, 2014(4): 1154-1 167), bénh
ung thu v, bénh ung thu budng tring (Park et al. Cancer Research, 2006(66):6312-
6318), u hic td (Gast et al. Genes, Chromosomes & Cancer, 2010(49):733-745), bénh
ung thu phéi, bénh ung thu phéi té bao khong nho (Westhoff et al. PNAS,
2009(106):22293-22298), bénh ung thur tuyén tuy, u nguyén bao x0p, bénh ung thu dai
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truc trang, bénh ung thu dAu va cb, bénh ung thu cb tir cung, bénh ung thu tuyén tién
liét, bénh ung thu gan, caxinom té bao vay (& miéng), bénh ung thu da va u nguyén
bao tiy (Rangathan et al., Nature Review Cancer, 2011(11):338-351 wva
Supplementary information S1 (table)). Su truyén tin hiéu Notch co ban bat thuong do
dot bién hodc do biéu hién qua muc cac phéi tir vi/hodic thu thé ciing lién quan dén
bénh sacom mach (Ravi et al, J Clin Oncol, 2007, (25(18S, June 20 Supplement)):
Abstract 10030), sacom co van (Belyea et al, Clin Cancer Res, 2011(17(23)): 7324-
7336; Roma et al, Clin Cancer Res, 2011(17(3)): 505-513), sacom m& (J Clin Oncol,
2009, (27(15S, Supplement)): Abstract 10526), u md bao xo 4ac tinh (Wang et al,
Cancer Res, 2012, (72): 1013-1022), caxinom té bao gan (Villanueva et al,
Gastroenterology, 2012, (143): 1660-1669), caxinom dudng mét trong gan va ngoai
gan (Wu et al, Int J Exp Pathol, 2014, (7(6)): 3272-3279; Sekiya et al, J Clin Invest,
2012, (122(11)): 3914-3918; Yoon et al, World J Gastroenterol, 2011, (17(35)): 4023-
4030), va caxinom boc dang tuyén (Bell et al, Annals of Diagnostic Pathology, 2014,
(18): 10-13; Stoeck et al, Cancer Discov, 2014, (4): 1154-1167). Viéc Grc ché su truyén
tin hiéu Notch 1a dich hip dan dé tao ra hi¢u qua diéu tri cho cac bénh nhan ung thu
ma bénh cua ho do su hoat héa duong truyén tin hiéu Notch co ban b4t thuong gay ra.

Shih et al. Cancer Research, 2007(67)1879-1882.

Mot trong sd cac gen xac dinh d& phat trién té bao 16ng tai trong 12 homolog &
dong vat c¢6 vu cua atonal-1 yéu t6 phién ma xo&n-cudn-xodn (Atohl). Sw biéu hién
Atohl & cac té bao 8c tai 1a cAn thiét cho su tao thanh t& bio 16ng thinh gi4c. Cac té bao
biéu mé tién cam giac trong su phat trién co quan Corti ma biéu hién Atohl s& biét hoa
thanh t& bao 16ng thinh gidc (Helms et al, Development 2000, (127(6)): 1185-1196), va
Atohl 1a mot trong sé cac dau chuin sém nhét cua su biét hoa té bio 16ng thinh giac.
Céc té bao nang d& ctia co quan Corti duy tri kha nang phét trién cac dac tinh té bao
long bao gém tao 16ng mao (Zheng et al, Nature Neuroscience, 2000,(3(6)): 580-5 86;
Kawamoto et al, J Neurosci, 2003, (23(11)): 4395-4400; Izumikawa et al, Nat Med,
2005, (11(3)):271-276; va chirc ndng té bao 16ng thich hop (Kawamoto et al, 2003).

MB3i té bao 16ng trong dc tai duge bao quanh bdi cac té bao nang dd phi cam
gidc ma tao ra két cAu nang d& va nudi dudng té bao 1ong va hach va thiét yéu trong

viéc duy tri ndng do ion thich hgp trong co quan Corti thong qua sy giao tiép gitra cac
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té bao qua khe lién két. C6 hai loai té bao 16ng: t& bao 16ng bén trong va té bao long

bén ngoai. Cac té bao 16ng oOc tai

http://www.ncbi.nlm.nih.gov/books/n/neurosci/A2251/def-item/A2515/ ¢ dong vat co

vi bao gdm ngudi, gdm c6 mot hang té bao 16ng bén trong va ba hang té bao 16ng bén
ngodi. Cac té bao 16ng bén trong 1a cac thu thé cam giac thuc su, va 95% soi than
kinh thinh gidc ma huéng v& ndo bit ngudn tir tiéu quan thé nay. Phan két thic trén
céc té bao 16ng bén ngoai hau hét déu tir cac axon ly tim ma b4t ngudn tir cac té bio &
nfo va cac t& bao nay c6 chirc ning la yéu t6 tién khuéch dai 4m thanh. Cac té bao
nang d& dong vai tro chinh trong su san sinh té bao 16ng thinh giac sau khi mat hodc
tdn thét t& bao 16ng thinh gide. Trong qué trinh phat trién, cac té bao long va t€ bao
nang do phat trién tir gdc chung va sy xudt hién cua céac t& bao 16ng truyén tin hi¢u cho
cac t& bao xung quanh phat trién thanh té bao nang d& thong qua sy e ché tiép xtic
qua trung gian dudng truyén tin hiéu Notch (Kelley, Nat Rev Neurosci, 2006, (11):
837-849.

Dua trén kha ning chuyén biét héa thanh cac té bao l6ng thinh gi4c cia céc té
bao nang dd, cung véi duong phat trién chung cua chung, da gia dinh rang cac té bao
nang d& c6 thé cé chirc ning 1am gbc @& tao ra té bao 16ng (Parker et al, Audiology and
Neurootology, 2004, (9(2)): 72-80). Mot s6 nghién ctru di ching t6 rang su (¢ ché chu
ky té bao bic ciu trong cac t& bao nang dd co thé dan dén su san sinh té bao 16ng thinh
giac & dong vat c6 vii (Lowenheim et al, Proc Natl Acad Sci USA, 1999, (96): 4084-
4088; Torchinsky et al, J Neurocytol, 1999, (28(10-11)): 913-924; Minoda et al, Hear
Res, 2007, (232): 44-51). Do do, cac té bao nang d¥ cua dong vat ¢ va trudng thanh
gift duge kha ning chuyén biét héa thanh té€ bao 16ng thinh gi4c khi ching tu do di vao
chu trinh té bao.

Liéu phap dung thudc dé phuc hdi céc té bao 16ng thinh giac 14 cach tiép can
méi va viée sir dung trong hom nhi vao dich tai giira, t6t hon 13 vao héc cira so tron,
ma khong cin tiém vao bc tai c¢6 thé cam tmg su biéu hién Atohl mot cach hiéu qua
v6i lidu diéu tri va trong khoang thoi gian thich hop dé gay ra sy chuyén biét héa té
bao 16ng thinh giac cla cac t& bao nang d& trong dc tai. Mizutari et al, Neuron, 2013,
(77(1)): 58-69 thé hién rang viéc phan phdi vao tai gitra chét trc ché gama secretaza
(LY411575) c6 thé duge sir dung dé tai tao cac té bao 1ong thinh gidc bi mat di do

chan thuong do 4m thanh & chudt nhit va su tao hanh céc té bao 16ng méi tir té bao
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nang d& nay dan dén kha nang phuc hdi thinh luc dang ké, do dugc. Viéc nay dua ra
cac bang chimg mang tinh nhan thirc v& hiéu qua diu trj cta viéc e ché sy truyén tin
hiéu duong Notch dén sy sén sinh té bao 16ng thinh gidc va su phuc hoi thinh luc & mo
hinh chu6t nhét, va dwa ra giai thich vé miit co ché (su biét hoa té bao nang d& thanh té
bao 16ng thinh gidc) cho hidu qué sinh Iy nay. Doc tinh giéi han liéu dugc thé hién
trong qud trinh st dung LY411575 toan than.

Cé4c nghién ctru in vitro va in vivo sau ddy chung to hoat tinh va hiéu qua uc
ché sy truyén tin hiéu duong Notch va cua cac hop chét 1 va 2, hodc chit dong phan
khong dbi quang gan nhu tinh khiét ctia n6, chdng lai dong té bao ung thu cu thé. Cac
thir nghiém nay thudng dugc nguoi co hidu biét trung binh vé linh vyc ndy cong nhan
12 chi thi v& hoat tinh héa liéu phap 14m sang trén ngudi. Viée tc ché su phan cét ving
ndi bao cia Notch bing y-secretaza dugc cho 1a hiru hiéu chéng lai tig thu thé trong
s& cac thu thé Notch 1, Notch 2, Notch 3 va Notch 4. Céc thir nghiém chimg t6 hoat
tinh va hiéu qua e ché sy truyén tin hi¢u dudng Notch ¢6 thé dugc tién hanh chu yéu

nhu sau hodc béng céc thir nghiém tuong tu tao ra cac dit li€u twong tu.
Thir nghiém chup anh té bao tich tu nhan Notchl N1ICD

Cac t& bao HEK293AE12 (cac té bao EK293 dugc xu Iy k¥ thuat dé bicu hién
6n dinh cADN Notchl ctia chudt nhét ma héa céc axit amin 1703-2183, NP_032740.3,
(protein gdc Notch 1 diy du chidu dai cta chudt nhit: SEQ ID NO:1) véi trinh ty
peptit tin hiéu gdm 23 axit amin, MPRLLTPLLCLTLLPALAARGLR (SEQ ID
NO:2), & dau tan cting N cua né) duge dua vao dia & mat do 5000 té bao/giéng trong
dia 96 giéng, 0 trong moi trudng Eagle dugc cai bién cua Dulbecco (DMEM) c6 ndng
do glucoza cao véi 5% huyét thanh thai bd (FBS) & 37 °C, 5 % COxz trong 24 gio. Cac
té bao duoc xu 1y bang hop chat thir nghiém, dinh lidu & 10 diém pha loang 1:3 trong
khoang 1000 nM dén 0,05 nM, va v6i ndng d6 dimetyl sulfoxit (DMSO) cudi 12 0,2%.
Sau 24 gid xir ly, cac dia té bao dugce xit 1y tudn tuy qua cac budc sau: c¢b dinh té bao
bing 100pl/giéng chét ¢b dinh PREFER™ trong 30 phut ¢ nhiét d¢ trong phong (RT);
1am thim céc té bao bang 100pul /giéng 0,1% TRITON® X100 trong nudc mudi dém
phosphat (PBS) trong 20 phut ¢ nhiét do trong phong; rua 3 14n bang 100ul/giéng PBS
mdi giéng; bd sung 50ul/giéng khéng thé tho khang N1ICD (ving ndi bao cua
Notchl), 6 1:2000 trong PBS véi 1% albumin huyét thanh bo va u 1,5 git ¢ 37 °C; rira
3 14n bing 100pl/giéng PBS mdi giéng; 0 voi 50ul/giéng IgG (globulin mién dich G)
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dé khang tho Alexa 488 & d pha loang 1:1000 trong PBS v6i 1 % albumin huyét
thanh bo va u 1 gid & 37 °C; rira 3 1an bing 100p)/giéng PBS mdi giéng va bd sung
100pul/giéng 15 pM propidi iodua v6i 50pg/ml RNAaza trong 30 phut dé nhudém nhan.
Céc dia duoc quét bing bao ké vi dia phat huynh quang quét laze ACUMEN
EXPLORER™ (TTP LABTECH LTD) d xé4c dinh tdng s6 nhan té bao/giéng va tong
dién tich nhan/giéng v6i huynh quang & 655nm—705nm (phét xa ciia ADN lién két
propidi iodua) va huynh quang cta khang thé lién két v6i N1ICD trong ving nhén &
505nm—>530nm. Dit lidu dAu ra chinh cua thir nghiém 1a ty 1¢ tong do phat huynh
quang cia N1ICD nhan so v6i téng dién tich nhan, tin hiéu N1ICD nhén da chuan hoa.
Profin doc té bao tuong dbi duoc thu thap dudi dang % s6 té bao so véi té bao ddi
chimg DMSO 0,2%. Khéng thé ma nhén biét Notchl da phén cat hodc N1ICD duogc
tao ra cho peptit teong ung v6i vi tri phan cit & dAu tn cung amino ctia Notch1 nguoi
& Vall744. Trong cac té bao dbi chung khong duge xt ly, N1ICD dugc tao ra tir
Notchl s& chuyén vi va tich tu trong nhan. Khi cac té bao duge xit Iy bang chét e ché
phan cat Notch 1, tin hiéu cua N1ICD nhén s& giam. Déap tng ndng dd va ICso duge
xéc dinh bing cach khép dudng cong theo thudt toan logistic bén thong s6 cho tin higu
N1ICD nhén, trong khi % sé t& bao dugc 14p dd thi trén cing do thi v& profin ddc &
bao. Thuc hién thir nghiém chi yéu nhu dugc mo ta trén déy, ICso trung binh d6i vai
hop chét 1, chat ddng phan 2 12 0,37 nM (+/- 0,16; n=2) va hop chét 2, chat dong phan
2 1a 1,55 nM (+/- 1,12; n=2). Khong hop chét nao anh hudng dén s6 té bao ¢ ndng do
1én dén 1000 nM. Dit liéu nay chimg té mdi hop chét 1, chat dong phan 2 va hop chét
2, chét ddng phan 2 c6 4i luc véi Notch 1 va te ché sy tich tu ndi bao clia peptit truyén
tin hiéu t& bao viing ndi bao cua Notch 1.
Céc nghién ctru trc ché dich in-vivo
Nghién ctru trén dong vat

Dé danh gia hiéu qua in vivo cta hop chét 1, cht ddng phan 2 va hop chét 2,
chét déng phan 2 dén su e ché duoc luc hoc (PD) xtt Iy Notch, cac nghién ctru trén
dong vat dugc tién hanh & chudt nhit Balb/C khoéng mang khdi u (Charles River).
Téng s6 5 chudt duge st dung cho mdi nhom. Céc chudt dugce cho dn tuy thich béng
thitc an binh thuong. Viée diéu tri duge bt dau bang céch st dung qua duong miéng
(qua 6ng x0ng) hop chit hodc chét dan (1% Na-CMC trong 0,25% Tween-80) trong
thé tich 0,2 mL. O c4c thoi diém di dinh (4 hoic 8 git sau khi sir dung lidu) sau khi
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diéu tri, c4c dong v4t bi giét bang cach lam ngat bang CO2 va lam trat khop 6. Cac
mb (phdi) duoc 14y ra va sit dung dé phén tich dap ing PD nhu duge xac dinh bang
N1ICD bi phan cit.

Phan tich N1ICD

Pé danh gia mrc N1ICD & phdi, khoang 75 mg dugc cat ra tir md dong lanh va
cit nho trude khi dong héa (khéi lugng thuc té duoc ghi lai). Cac mau khéi u dong
lanh dugc chuyén vao cac 6ng Lysing Matrix-D™ va tao huyén phu lai trong dém
phan gidi XY duoc 1am lanh bing nuéc da (25 mM Tris pH 7,5, 10 pg/ml chét tc ché
Trypsin/Chymotrypsin, 10 pg/ml Aprotinin, 60 mM Beta-glyxerol phosphat, 1%
Triton® X-100, 10 mM NaF, 2,5 mM pyrophosphat, 150 mM NaCl, 15 mM axit
etylen diamin tetra axetic (EDTA) pH 8,0, 5 mM axit etylen glycol-bis(2-
aminoetylete)-N,N,N',N'-tetra axetic (EGTA) pH 8,0, 1 mM Na Vanadate, 10 pg/ml
Leupeptin, 1 mM dithiothreitol, 1 pM microcystin LR, 10 pg/ml N-p-tosyl-L-
phenylalanin clorometyl keton (TPCK), 2 mM este hydroclorua cua No-p-tosyl-L-
arginin metyl (TAME), 15 mM mudi 4-nitrophenyl phosphat di(tris) (PNPP), 0,1 mM
4-(2-aminoetyl) benzensulfonyl florua hydroclorua (AEBSF), 5 mM benzamidin, 1
uM axit Okadaic) chira 1X vién Complete (Roche Complete™ No, 11697 498 001) va
1X h&n hop chét trc ché proteaza (Sigma-Aldrich P8340) v6i ty 1¢ khdi lugng : thé tich
1a 75 mg/ml dém. Cac mo dugc ddng hoéa trong thiét bi ddng hoa Fast Prep FP120
(Thermo Scientific, Rockford, IL) ¢ tdc dd 6,0 trong 30 gidy & 4°C, sau d6 1au 15 trén
nuée da. Quy trinh nay dugc lap lai trong tbng sb 2-3 chu ky dén khi hoan tat viéc
ddng héa. San phim phan gidi dugc ly tdm nhe trong 6ng ly tdm eppendorf & 4°C &
30.000 vong/phut trong 15 phut d8 loai bd manh vun. 400 pl dich ndi dugc lay ra va
chuyén sang éng eppendorf méi va dugc dua vao chu ky lanh dong/lam tan. Cac mau
ly tdm nhe lai trong 6ng ly tam eppendorf & 4°C & 30.000 vong/phit trong 30 phut va
120 pl dich ndi dugc thu gom dé phan tich. Tong ndng do protein dugc x4c dinh bang
cach str dung kit Pierce BCA Protein Assay Kit™ (Thermo Scientific, Rockford, IL)
trén may doc dia Thermomax™ (Molecular Devices, Sunnyvale, CA). Cac muc
N1ICD duogc xac dinh bang phuong phap ELISA NI1ICD thong thudng. San pham
phan tich dugc bt gitt bang khéng thé duon dong thé thong thudng ddc hicu
Notch1(Vall744) da phan cét va dugc phat hién bing khang thé da dong clru (R&D
Systems, Minneapolis, MN) ¢c6 SULFO-TAG™ (Meso Scale Discovery, Gaithersburg,
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Maryland) cta Notchl dau tén cing C. Céac san phim phan gidi duge pha lodng
2 pg/ul trong dém phén giai ELISA Tris duoc lam lanh bang nude d4 (R6OTX) (Meso
Scale Discovery, Gaithersburg, Maryland) chira 1X vién Complete (Roche
Complete™ mini No, 11 836 153 001) va 1X hdn hop chét e ché proteaza (Sigma-
Aldrich P8340), va 25ul dugc bd sung vao dia ELISA. Thuc hién viéc 4 50 pg san
phim phén giai protein lysate ¢ nhiét do trong phong trong mot gio dé bét gitr san
pham phén giai va phat hién khang thé. Céc dia duoc doc trén thiét bi Sector Imager
6000™ (Meso Scale Discovery, Gaithersburg, Maryland). N1ICD trr di gia tri nén
dwoc chuén hoa thanh protein tdng s6 va biéu thi bang % trc ché so véi nhém diéu tri
bing chét dan. % Uc ché N1ICD va y nghia théng ké (gia tri p) x4c dinh bang phwong
phap Dunett trong cac khdi u thu duoc 4 gid sau khi sir dung lidu cudi ciing hop chat 1,
chit ddng phan 2 hodc hop chét 2, chét ddng phan 2 dugc phan tich chu yéu nhu dugc
md ta trén day va tong hop trong bang 1.
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Béang 1.
, Lidu | ppoe oo (&id) % Uc ché N1ICD
Hop chat ding sau kl%i diél% tri (trung binh = dg Iéch Ciatrip
(mg/kg) : chuan SD; n=1)

1, ghat dong 10 4 70+12 <0,0001
phén 2
1, chat dong 10 8 65+11 <0,0001
phén 2 ‘
1, (:,hat dong 100 8 92+3 <0,0001
phén 2
1, ?hat dong 30 8 87+3 <0,0001
phén 2
1, Ehat dong 10 3 57431 0,0054
phén 2
1, chét ddng 3 8 11+13 Khéng coy
phéin 2 nghia
1, chét dong 1 3 6+15 Khong c6 y
phén 2 nghia
1, chat dong Khong c6 y
phén 2 0.3 8 e nghta
2, cA:hat dong 10 4 65+11 <0,0001
phén 2
2, chat déng 10 8 15+14 Khong oy
phén 2 nghia

Dit liéu trong bang 1 ching to kha nang wc ché sy phéan cit N1ICD cta hop
chit 1, chat ddng phan 2 va hop chét 2, chit ddng phan 2 trong md phdi chudt nhét. Dit
liéu trong bang 1 con cho thay mdi trong quan in vivo véi dit lidu vé hoat tinh chtrc

nang dugc mo ta trén day.
Cam ung sy biéu hién mAtohl trong cau tai

N6i chung, viéc phén 14p té bdo co quan Corti duge thuc hién vao ngay 0, chu
yéu bang phuong phép trong tai liéu Oshima et al., Methods Mol Biol., 2009; 493:
141-162. Viéc nudi ciy va nhan giéng té bao dugc thyc hién trong 3-4 ngay. Thuc
hién dua té bao vao dia va xir Iy bang hop chét thir nghiém vao ngay 3 hodc ngay 4.
Thuc hién viéc gén két va biét hoa trong vong 7 ngdy tiép theo. Vao ngay 10 hodc 11,

tién hanh phén giai té bao va tich ARN. Phan img TagMan qRT-PCR dugc tién hanh
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vao ngay 12 va két qua duoc phan tich vao ngiy 13-15 ddi véi sy biu hién Atohl va

Topl.
Phén 14p céc té bao

Mo bao quanh tir phan d4 cia xwong thai duong dugc 14y ra tir cac chudt so
sinh c& duc va céi tir 1 dén 4 ngay tudi (ching chuyén gen: nGFP diéu khién bing
mAtohl; Lumpkin EA, et al., Gene Expr Patterns, 2003; (36): 389-95. Oc tai hinh oc
duoc tach ra tir hé thdng tién dinh bang kep. O giai doan phét trién ndy, mé dao
xuong chua hoan toan canxi héa va d2 dang cat ra bang kep. Cén than mé mé dao
xuong cua Oc tai va liy day ching xodn va co quan Corti gin két cudn cung véi
dudng xoén cua tru 8¢ bang cach thio xodn dinh tir try dc. Bét dau tir déy, tach day

ching xo0én tir co quan Corti bang cach st dung kep chinh xéc.

Chuyén co quan Corti (OC) da cit vao cac 6ng don 1,5 ml c6 nap 850 pl HBSS
lanh bang. Chuyén khong qua 12 md OC vao cing 6ng d6. Ly tAm nhe nhanh cac mo
OC va loai bd HBSS. Phan tach cac t& bao bang cach bd sung 100 pl TrypLE™ Select
da 1am 4m truée (Life Technologies) va u & 37°C trong 13 phut. Ly tdm nhe nhanh cac
m6 OC da phén tach. Loai bo TrypLE™ Select. BO sung 100 pl mdi truong A
(DMEM/F12, thanh phin bd sung N2 (LifeTechnologies), thanh phén bd sung B27
(LifeTechnologies), ampixilin (50pg/ml) va Fungizone (LifeTechnologies), EGF (20
ng/ml), bFGF (10 ng/ml), IGF-1 50 ng/ml), va heparan sulfat (50 ng/ml)). M6 da dugc
cit va phan giai sau d6 dugc nghién bang du pipet P200. Loai bo cac thé két tu va
manh vun té bao bt ky; chuyén huyén phu té bo va rira qua bd loc té bao 70 um da
lam uét trude dé gép chung huyén phii té bao vao mot 6ng nudi cdy méi. Rira nhe céc
6ng phén tach va bo loc té bao bing mdi trudng A diy du va gép chung véi huyén phu
té bao. Xac dinh mat do té bao bang budng dém héng cAu hodc thiét bi Countess®
(Life Technologies). B6 sung méi trudng tuoi A vao huyén pht té bao dé dat mat do
trai dia cudi 1a 1,0E5 té bao/ml va trai dia vao dung cu nudi céy rét it gén két, T-75

(Greiner).
Nudi ciy trong huyén phii d&é nhan cac cau OC

Céc té bao don di phan tach dugc nudi cat trong dung cu nudi cly rat it gin Kkét,
(Greiner) trong mdi truong A trong 3 dén 4 ngay trong thiét bi t da 1am am chita 5%

CO; & 37°C dé thu dugc cc cAu phat trién thanh dong vo tinh, goi 14 céc cau thé hé
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thir nht, tir cac t& bao ndi. Néu céc té bao gin véi dia khong bam dinh trong thoi ky
nudi cy chung c6 thé duoc tich ra bang céach tron nhe nhang.
Nubi cdy gén két va diéu trj

Sau khi nudi cy cac cau trong 3-4 ngay, dém cAu bing mét thuong bang kinh
hién vi dé chudn héa mét do gieo cua cau tai trong mdi ml cho budc nay. Thu gom cac
té bao bang cach ly tAm va tao huyén phu lai cac cau trong moi trudong co ban & ndng
d6 khoang 2000 ciu trong mot ml. Gieo cac cAu véi thé tich 150 pl mdi giéng cua dia
96 giéng da xir 1y bang dich nudi cly t€ bao dé thu duge khoang 300 trong mdi giéng.
Xir 1y cac cu bing céc chét thir nghiém theo bd bdn véi thé tich cudi 1a 200 ul trong
modi truong co ban (DMEM/F12, thanh phan bd sung N2 (LifeTechnologies) thanh
phin bd sung B27 (LifeTechnologies), ampixilin (50 pg/ml) va Fungizone
(LifeTechnologies). Nuoi cdy cac cau di xir ly trong 7 ngdy trong thiét bi u c6 kiém
sodt nhiét do da lam Am chira 5% COa, & 37°C. LAy moéi trudng ra va tién hanh chiét

ARN.
Chiét ARN

B6 sung 175 pl dém RLT plus (Qiagen) co bd sung 1% Beta-mercaptoetanol
vao mdi giéng. Bb sung 2,5 ul chit mang ARN 4 ng/ul (RNeasy® Plus Micro Kit;
Qiagen ) dugc pha loang trong dém RLT Plus vao mdi giéng trudc khi chiét ARN.
ARN tdng sb duoc chiét bang kit RNeasy® Plus Micro Kit (Qiagen) theo huéng dan
ctia nha san xuat.

Téng hop cADN

Viéc téng hop cADN dugc tién hanh bing hé thdng SuperScript® III First-
Strand Synthesis System (LifeTechnologies, catalogue 18080-051) theo quy trinh cua
nha san xuét bang cach sir dung cac hexame ngdu nhién dé tong hop cADN. Pha loang
cADN 50% béang cach bd sung 21 pl nuéc siéu tinh khiét khong chtra nucleaza. 5 pl
cADN d4 pha lodng dugc str dung cho qPCR.
gPCR

Dé dinh luong su biéu hién cac du chuén té bao 16ng tir dich nuoi cly cau da
xtt 1y, gPCR v6i cac mau do dé phét hién gen can quan tim mAtohl va gen d6i chimg

ndi sinh duoc tién hanh trong mot phan Gmg don, da mdi hai mau. TagMan Gene
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Expression Master Mix (LifeTechnologies, 4369016) va mau do can quan tAm (Atohl;
Mm00476035 sl va miu do dbi ching ndi sinh (Tbpl; Mm00446971 ml,
LifeTechnologies) dugc su dung theo hudng dan ctia nha san xut. Cac diéu kién dugc
gift khong dbi d6i v6i ting mau do. Mirc do bidu hién gen tuong dbi gilta cac nhom
diéu tri dugc phan tich bing cach st dung phuong phap AACT va céc sd do lap lai
dwoc 14y trung binh. Céc thir nghiém dugc tién hanh theo bd ba, & mic t6i thiéu, va

duoc bdo cdo dudi dang trung binh tong quat.

Béng 2

Hop chat RQ ¢ 10 nM RQ ¢ 100 nM RQ &1 uM
1, chét ddng phan 2 1,43£0,17" 1,76+0,17" 1,64+0,13"
2, chat ddng phan 2 1,14+0,07 1,21+0,13 1,57+0,11"

Dit liéu trong bang 2 thé hién gi4 tri dinh lugng twong déi (RQ) vé muc bicu
hién Atohl, d4u chuén cua sy hinh thanh té bao 16ng, trong cac clu tai dugc xir ly
bing hop chét 1, chit ddng phan 2 va hop chét 2, chit dong phan 2 & ba nong do
(10nM, 100nM va 1pM). Dit liéu (< sai s chuén cua gié tri trung binh, SEM) thé hién
s& 14n cam g biéu hién gen so véi cdc mau dbi ching am dugc xu ly bing (chét

mang DMSO). (*, khéc biét dang ké so véi ddi chimg am, p<0,05).
Cam ung su biéu hién hAtoh1 trong cac dong té bao khoi u nguoi

Pé danh gi4 hidu luc cua cac hop chét 1, chit ddng phan 2 va 2, chét dong phan
2 vé kha ning cam tng su biéu hién hAtohl, dong té bao khéi u ngudi dugc su dung.
Sy didu hoa tin hiéu Notch ndi sinh déi v6i dong té bao nay twong ty vé6i sw diéu hoa o
tai trong. Noi chung, thir nghiém nay duogc tién hanh theo cac nguyén tic trong tai lidu
Kazanjian et al., Gastroenterology, 2010, 139(3): 918-928 va Supplementary Materials
and Methods.

Noi chung, cac k¥ thuat nudi cdy té bao chuan dugc sir dung. Dong té bao ung
thu tuyén dai truc trang ngudi véi s 1an cdy chuyén thp LS174T (ATCC CL-188)
duogc giit trong moi trudong sinh truong (MEM 10% FBS) dugc trai dia 10.000 t& bao
trong 100 pl moi trudong thir nghiém (MEM 1% FBS) trong mdi giéng vao cc dia nudi

cdy mo 96 giéng da xur 1y.
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Ngay tiép theo, tién hanh pha loang hang loat 3,16 1an (half-log) cac hop chét
thir nghiém & ndng dd gbc 10 mM (pha loang trong 100% DMSO) dé thu duoc mudi
mot liéu hop chét thude giam dan. Nodng do cudi nim trong khoang tir 10 uM dén
0,127 nM. Sir dung phuong phép pha lofing hang loat 3,16 14n v6i ndng do DMSO
trong mdi giéng 12 100%. Tién hanh pha lodng tiép theo ty 1€ 1:10 dich pha loang
DMSO ban dau vao mdi trudng thir nghiém. Tién hanh 14n pha lodng khéc theo ty 1¢

1:100 vao moi truong thir nghiém.

100 pl cac dich pha loadng chira hgp chét thr nghiém dugc bd sung vao timg
giéng chita té bao va moi truong sinh trudng va nudi trong 72 gi¢ ¢ 37°C trong 5%

COa.

Céc té bao duge thu gom tir cac dia vao ngay 4, v ARN duoc chiét va tinh ché

bang kit RNeasy® Plus 96 RNA (Qiagen) theo quy trinh cua nha san XUAt.

Viéc tdng hop cADN duoc tién hanh bing h¢ théng SuperScript® III First-
Strand Synthesis System (LifeTechnologies, 18080-051) theo quy trinh cua nha san
xuét bang cach sit dung cac hexame ngu nhién dé tong hop cADN. Pha lodng cADN
50% bing cach b6 sung 21 pl nuéce siéu tinh khiét khong chira nucleaza. 5 pl cADN da
pha lodng dugc su dung cho gPCR.

gPCR

Pé dinh luong mirc biéu hién cac dau chuén té bao 16ng tir cac gibng nudi cdy
cAu da xt 1y, cac mAu do qPCR dé phat hién sy biu hién hAtohl hodc TBP trong mot
phan tmg don nhidu mdi hai mau dugc thuc hién. Pé do mirc biu hién gen twong dbi
d6i v6i timg mau, TagMan Gene Expression Master Mix (LifeTechnologies, 4369016)
va mau do cin quan tAm (Atohl ngudi; LifeTechnologies Assay Id Hs00944192_s1)
va dbi chimg ndi sinh (TBP ngudi; LifeTechnologies Assay Id Hs00427620_m1) dugc
sir dung theo huéng din cia nha san xut. Cac diéu kién duogc giit khong doi dbi véi
tirng mau do. Muc dd biéu hién gen twong dbi gitta cac nhém diéu tri duoc phan tich
bang cach sir dung phuong phap AACT va céc s6 do lap lai dugc 14y trung binh.

Bén thir nghiém riéng ré& dugc tién hanh dé thu duoc cac gia tri ICso cho ting
hop chat thir nghiém. Gia trj ICso duoc xé4c dinh bing cach khop dit lidu dap (mg nong
6 vao mé hinh “log(chét déi khang) so vdi, dép img (ba thong s6)” bang phan mém
GraphPad Prism® d6i v6i 12 liu trong khoang ndng do tir 4,0E-11 dén 1,0E-6 M véi
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thng s6 108 diém dwoc phan tich dbi v6i mdi hop chét. Gia trj ICso doi v6i céc hop

chit 1, ch4t ddng phan 2 va 2, chit ddng phén 2 dugc thé hién trong bang 3.

Béang 3

Hop chét ICso nM
1, chit dong phén 2 16,64

2, chat dong phan 2 54,34

Dit liéu trong bang 3 thé hién cAc gia trj ICso ctia hop chét 1, chét ddng phén 2
va hop chit 2, chat ddng phéan 2 nhu dugc tinh todn bang mirc biéu hién tuong dbi cua

hAtohl, mot diu chuén cua sy san sinh té bao 16ng thinh gi4c trong thir nghi¢m nay.
bap ung véi cac hop chét trong thir nghiém manh cdy co quan Corti

N6i chung, tién hanh nudi ciy manh cAy tao co quan cua co quan Corti vao
ngy 0 theo phuong phép dugc md ta trong tai li¢u Parker et al., Journal of Visualized
Experiments, 2010, (36), ¢1685. Tién hanh nudi cdy manh cdy trong 4-7 ngay & thoi
diém giéng nudi cdy duoc chuén bi dé phan giai té& bao dé chay qRT-PCR, hoic ¢b

dinh md dé thir nghiém héa mo6 mién dich.
Téch va nudi cay manh cay co quan Corti

Bong nudc va mo bao quanh tur phan d4 ctia xuwong thai duong dugc 14y ra tir
céc chudt so sinh ca duc va ci tir 1 dén 4 ngay tudi (chung chuyén gen: nGFP didu
khién bang Atohl; Lumpkin EA, et al., Gene Expr Patterns, 22003, (36):389-95). Cac
co quan Corti dugc cit trong dung dich Hanks, day ching xoén dugc 14y ra va cac
manh céy duoc dat 1én kinh day dugc pht poly-L-orithin (0,01%, Sigma) va laminin
(50 mg/ml, Becton Dickinson) @ thu duoc san phim véi bé mit ¢ tai phang. Mbi
manh cdy dc tai sau d6 dugc dat trong mot giéng don cla dia 24 giéng (Falcon) va
nudi trong DMEM (Invitrogen) v6i 5% huyét thanh thai bo, 5% huyét thanh ngua, va
penixilin-streptomyxin (LifeTechnologies). Cac hop chét thtr nghiém duoc bd sung
moi truong vao ngay 0 va thay thé 2-3 ngay mot 1an. Tt ca cac gibng nudi cdy dugc

gitt trong thiét bi G d4 lam 4m chita 5% CO2 6 37°C.
Phan tich su biéu hién gen bing qRT-PCR

Tién hanh chiét ARN bang cach phén giai md manh cdy bang 350pl dém RLT
Plus (Qiagen) mdi giéng, va ARN téng s6 duoc tinh ché bang kit RNeasy® Plus Mini
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Kit (Qiagen). Tién hanh tdng hop cADN bang hé thong SuperScript® III First-Strand
Synthesis System (LifeTechnologies) bang cach sir dung céc hexame ngau nhién. Dé
dinh luong sy cam tmg sy biéu hién ddu chuin té bao 16ng, gPCR duoc thyc hién bing
TaqMan Gene Expression Master Mix (LifeTechnologies, 4369016) va cac mau do dé
phét hién cac gen can quan tAm (vi dy, hAtohl; Assay ID Mm00476035_s1, Pou4f3;
Assay ID Mm04213795 s1 va Myo7a; Assay ID Mm01274015_ml,
LifeTechnologies) va gen ddi chimg ngi sinh, Tbp (Assay ID Mm00446971 ml,
LifeTechnologies). Mitc do biéu hién gen twong ddi gifra cac nhém diéu tri duge phan
tich bang cach sir dung phuong phap AACT va cic sé do 1ap lai dugc ldy trung binh.

Céc thtr nghiém dugc tién hanh theo bo ba, & mlrc toi thiéu, va duoc bao cdo dudi

dang trung binh téng quat.
Béang 4
Hop chét Atohl Pou4f3 Myo7a
1, chit ddng phan 2 | 3,72+0,54 2,04+0,35 1,73+0,33
2, chét dong phan 2 | 3,10+0,69 1,65+0,25 1,49+0,22

Dit liéu trong bang 4 thé hién cac gid tri dinh lugng twong dbi (RQ) vé murc
bidu hién c4c déu chudn hinh thanh t& bio 16ng; Atohl, Pou4f3, va Myo7a, trong manh
ghép co quan Corti dugce xur ly bing hop chat 1, chit ddng phan 2 va hop chét 2, chét
ddng phan 2 & 1pM. Dit liéu (+SEM) thé hién s6 1an cam tmg muc biéu hi¢n gen so
vé6i cac mau duge xir 1y ddi chimg am.

Nhudm mién dich céc té bao 10ng biéu hién Atohl méi

Sau khi nuéi cdy méanh cdy, cac mo duge cd dinh trong dia 24 giéng bang 200ul
Cytofix/Cytoperm (BD) trong 30 phit, rira nhe bang TritonX100 cha PBS (PBST),
va nhudm bang 200ul dung dich khang thé so cip, chira 4% huyét thanh lra binh
thuong trong PBST v6i khang thé dé khang GFP (1:2500; AbCAM, ab5450) va khang
thé tho khang myosinVIIa (1:1000; Proteus Bioscience #25-6790) trong 1 gid. Sau do,
cac md duoc rira k§ bang PBST va nhudm bing dung dich khang thé thi cép, gobm IgG
lra khang dé Alexa Fluor 488 (1:1000; Invitrogen, A-11055) va IgG lra khang tho
Alexa Fluor 568 (1:1000; Invitrogen, A10042) trong 1 gid. Sau d6, cac md duge rua
ky bing PBST va gén 1én ban kinh ciia kinh hién vi. C4c t€ bao 16ng riéng r& dugce
nhan dang bang su biéu hién diu chuén dai dién Atohl GFP (xanh 14) va myosin VIla
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(d6), chup anh, va sau do dén trong pham vi do dai 100 pM & ving dinh gitta dé kiém
tra sy hinh thanh té bao 16ng méi sinh trong céc mau thir nghiém dugc xu ly bang hop
chét trai nguoc véi sb té bao 16ng trong cidc mau khong dugc xu ly hodc mau d6i
chimg am (duogc xur ly bang hop chét khong c6 hoat tinh sinh hoc). S4 té bao mu dugc

x4c dinh trong nam thir nghiém riéng r€.

Bang 5
‘ S t& bao 16ng bén ngoai (trong e
Hop chat 100M) Ty 1€ phan trdm gia tang
1, chit dong phan 2 | 50,4+4.9 14,15+1,9%
2, chit ddng phan2 | 55,8+3,1 17,26£1,2%

Dit lidu trong bang 5 thé hién sd té bao 16ng bén ngoai trong manh cAy co quan
Corti duge nudi cdy trong bdn ngay véi sy ¢6 mat cua hop chét 1, chit dong phan 2
(n=13) hodc hop cht 2, chét ddng phéan 2 (n=15) & ndng do 1 pM, va nhuém mién dich
d8 kiém tra GFP (mot dau chudn Atohl dai dién) va myosin VIIa. Ty 1& phan trim gia

ting v& s6 té bao 16ng 1a twong tmg v6i cic mAu duge xir Iy bang doi chimg am (n=18).
Phan tich su biéu hién gen sau thuong ton doc than kinh

Mot bién di vé nudi cdy manh ciy tao co quan Corti dugc su dung dé m6 hinh
héa su tai tao t& bao 16ng dap tmg véi viée diéu tri sau d6 bang hop chét sau thuong
tén doc thin kinh. M6 hinh thuong t6n nay duge thuc hién theo phuong phép duge md
ta trong tai liéu Korrapati et al., PLOSOne, 2013, 8(8), €73276, trong do su giam 95%
vé s6 té bao 16ng ving dinh gifta dugc bao céo. Vao ngay 0, dé 1am thuong t6n va tiéu
diét ¢6 chon loc cac té bao long trong manh cdy co quan Corti, viéc xur ly
aminoglycosit (gentamixin (100 uM)) dugc tién hanh trong 18-24 gid. Vao ngay 1,
gentamixin dugc 14y ra va viéc diéu tri bang hop chét 1, chit dong phén 2 va hop chét
2, chat ddng phéan 2 & ndng dd 5 uM bt dAu. Viéc nudi cdy manh cly tiép tuc trong
tdng sd 4 ngay & thoi diém d6 gidng nudi ciy duoc chuén bi cho quy trinh gqRT-PCR
dugc mo ta trén day. Thuong tdn do gentamixin giy ra dé dang dugc khing dinh bang
cach quan sat bang mét thuong gitta cac gidng nuoi ciy duge xir Iy béang céac hgp chét
d6i chung am. Tuy nhién, cac s6 do dinh lugng cho dép tng véi viée diéu tri bang hop
chét 1, chat ddng phan 2 va hop chét 2, chit ddng phén 2 sau thwong ton doc than kinh
thu dugc bang phuong phap qRT-PCR cho thy su gia ting biéu hién gen d6i véi cac
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déu chuan té bao 1ong tién cam giac Atohl va Poudf3 va déu chuén té bao long

MyoT7A.

Béang 6
% Cam tng so v6i co quan Corti bi thuong tén duge didu
tri doi ching
(Trung binh + SEM; gid trip)n=11
Hop chét (5pM) Atohl Pou4f3 Myo7A
£ aA A 242+16; 114+25; 102+18;
1, chat dOng phan 2 <0,0005* <0,05* 0,0522
Coa 169+24; 28+11; 52+15;
2, chat dong phan 2 ’ ’ ’
> CRELCONEPRAR S| 05 0,0633 khong c6 ¥ nghia

Dit liéu trong bang 6 thé hién su gia ting twong d6i vé mirc biéu hién gen theo
gRT-PCR cua dAu chuén tao té bao 16ng Atohl, Poudf3, va Myo7a, trong cdc manh
ciy co quan Corti dugc xur ly bing hop chét 1, chat ddng phén 2 va hop chét 2, chét
ddng phén 2 & ndng do 5 pM sau thuong ton do gentamixin (100 pM) géy ra. Dit liéu
thé hién ty 1é phan trim gia ting muc biéu hién gen so v&i cc mau d6i ching 4m voi
thuong ton té bao 16ng do gentamixin gdy ra. (*, khic biét dang ké so v4i dbi ching

am, p<0,05)
Cam Gng d4u chuén té bio 16ng trong gibng nudi cdy toan by nang tai

Nang tai (manh cdy nang tai), bao gdm mé dao xwong cia ¢ tai va hé thong
tién dinh, dugc cit ra tir chudt nhét méi sinh 1 dén 4 ngay tudi (ching chuyén gen:
nGFP diéu khién bang Atoh 1; Lumpkin EA, et al., Gene Expr. Patterns, 2003, 3(4):
389-95) ca duc va cai thudng theo phuong phap duge md ta trong tai liéu Parker et al.,
Journal of Visualized Experiments, 2010, (36), €1685. Toan bd nang tai dugc phan lap
tir xwong vach va gilt ex-vivo trong h¢ thdng nudi ciy kiéu 6ng lan trong khong qua 3
ngdy trong moi truong chua DMEM, ndéng do glucoza cao, 5% FBS, 5% huyét thanh

ngua, 1pg/ml ampixilin.

Manh cdy nang tai dugc su dung dé danh gia kha nang tham nhéap ctia hop chét
thr nghiém, trong nhiéu chéat dan phan ph6i khac nhau, vao tai trong. Thir nghiém
duoc tién hanh bang ché pham chira hop chét 1, chit dong phan 2, (7,2 mM) trong céc
chét din khac nhau. Thé tich nho (100-200 nl) dugc dua trya tiép vao hbc ctra s6 tron
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cta bc tai. Oc tai duoc cét ra, xir ly, 0 trong 1-2 gid, sau d6 dua vao nudi cdy lan. Sau
48 gid, manh ciy nang tai dugc mo ra de lay co quan Corti tir mé dao xuong ctia o¢ tai

va thir nghiém bang RT-PCR.

Ché phim duoc duy tri trong 1-2 gio sau d6 rira troi bang mdi truong nudi cay.
Manh cAy nang tai sau d6 duoc nudi cAy trong 48 gid trong moi truong khong xir 1y.
Oc tai dugc mé ra va toan bo co quan Corti sau d6 dugc cht ra va chudn bi cho RT-
PCR dinh lugng dé x4c dinh muc biéu hién diu chudn té bao 1ong Atohl (nhu dd mo
ta trong thir nghiém vé manh ciy co quan Corti trén day). Bang 7 thé hién muc cam
{mg Atohl trong chit dn phan phéi da dinh. Su diéu hoa ting Atoh1 bdi hop chét 1,
chét dong phan 2, trong tAt ca cac ché pham (2-3 1an, n = 12-17) dwgc xac dinh so véi
c4c manh cdy nang tai dugc diéu tri bang ddi chimg chi chira chit din sau 48 gid trong
gidng nuoi cy.

Bang 7: Biéu hién gen Atohl (RT-PCR)

10% 20%
45-70% PEG
1 ° | Poloxame Poloxame 1-2% Axit

(Polyetylen (Pluronic® (Pluronic® hyaluronic

glycol 400) | g1qg) F108)
Trang thai long Long nhét Long nhét Gel Gel
Do hoa tan cia hgp | Dung dich N \ A . A \
chat thir nghiém trong sudt Huyén phu Huyen pha Huyén phu
S6 1an cam tng
trung binh 2,933 2,398 2,612 2,459
SEM 0,3193 0,2653 0,4441 0,2567
Giatri P <0,0001 0,0002 0,0019 0,0001

Kha ning hép thu hop chit thr nghiém qua dich bao in vivo vao tai trong

Céc chudt lang Hartley cai bach tang (Charles River, France) dugc gy mé bang
hdn hop ketamin/xylazin trude khi 70 pl hop chét 1, chét dong phan 2, trong céc ché
pham dugc mo t& trén déy cho thir nghiém nuoi cAy nang tai toan phan dugc bom theo
dudng qua hom nhi ¢ hoan toan nap vao tai giita. Cac mau dich bao (dich tai trong)
duoc chiét ra o thi diém 0,5, 1, 6, 24 va 48 gidr sau khi bom va thir nghiém bang
LCMS (n = 5) v& ndng do hop chét thir nghiém. Bang 8 thé hién hop chét thir nghiém
hép thu vao tai trong sau khi dung qua hom nhi vao tai gifta v6i cac chét dan phan phdi

nay.



38009

Bang 8: Mitc dich bao in vivo

70% PEG
f | 10% Poloxame |20% Poloxame 1% Axit
(Polyetylen | pjonic® F108) | (Pluronic® F108) | hyaluronic
glycol 400)
Cmax (uM) =SEM 327,1+93 753,0 + 306 1926,2+493 |187,3+ 113
Thoi gian dat Cmax 1 gio 30 phut 30 phut 1 gio
% Hop chét thir
nghiém dugc su dung 1,04 2,39 6,11 0,59
c6 trong dich bao
R binh phuong 0,5262 0,7640 0,5600 0,4229
AUC (umol.gio. L") 1451 7002 8634 2711

Trinh tu axit amin

SEQ ID NO:1 (protein gbc Notch 1 ctia chudt nhit; dy di chidu dai)
MPRLLTPLLCLTLLPALAARGLRCSQPSGTCLNGGRCEVANGTEACVCSGAFV
GQRCQDSNPCLSTPCKNAGTCHVVDHGGTVDYACSCPLGFSGPLCLTPLDNA
CLANPCRNGGTCDLLTLTEYKCRCPPGWSGKSCQQADPCASNPCANGGQCLP
FESSYICRCPPGFHGPTCRQDVNECSQNPGLCRHGGTCHNEIGSYRCACRATH
TGPHCELPYVPCSPSPCQNGGTCRPTGDTTHECACLPGFAGQNCEENVDDCPG
NNCKNGGACVDGVNTYNCRCPPEWTGQYCTEDVDECQLMPNACQNGGTCH
NTHGGYNCVCVNGWTGEDCSENIDDCASAACFQGATCHDRVASFYCECPHG
RTGLLCHLNDACISNPCNEGSNCDTNPVNGKAICTCPSGYTGPACSQDVDECA
LGANPCEHAGKCLNTLGSFECQCLQGYTGPRCEIDVNECISNPCQNDATCLDQ
IGEFQCICMPGYEGVY CEINTDECASSPCLHNGHCMDKINEFQCQCPKGFNGH
LCQYDVDECASTPCKNGAKCLDGPNTYTCVCTEGYTGTHCEVDIDECDPDPC
HYGSCKDGVATFTCLCQPGY TGHHCETNINECHSQPCRHGGTCQDRDNSYLC
LCLKGTTGPNCEINLDDCASNPCDSGTCLDKIDGYECACEPGYTGSMCNVNID
ECAGSPCHNGGTCEDGIAGFTCRCPEGYHDPTCLSEVNECNSNPCIHGACRDG
LNGYKCDCAPGWSGTNCDINNNECESNPCVNGGTCKDMTSGYVCTCREGFS
GPNCQTNINECASNPCLNQGTCIDDVAGYKCNCPLPYTGATCEVVLAPCATSP
CKNSGVCKESEDYESFSCVCPTGWQGQTCEVDINECVKSPCRHGASCQNTNG
SYRCLCQAGYTGRNCESDIDDCRPNPCHNGGSCTDGINTAFCDCLPGFQGAFC
EEDINECASNPCQNGANCTDCVDSYTCTCPVGFNGIHCENNTPDCTESSCFNG
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GTCVDGINSFTCLCPPGFTGSYCQYDVNECDSRPCLHGGTCQDSYGTYKCTCP
QGYTGLNCQNLVRWCDSAPCKNGGRCWQTNTQYHCECRSGWTGVNCDVLS
VSCEVAAQKRGIDVTLLCQHGGLCVDEGDKHYCHCQAGYTGSYCEDEVDEC
SPNPCQNGATCTDYLGGFSCKCVAGYHGSNCSEEINECLSQPCQNGGTCIDLT
NSYKCSCPRGTQGVHCEINVDDCHPPLDPASRSPKCFNNGTCVDQVGGYTCT
CPPGFVGERCEGDVNECLSNPCDPRGTQNCVQRVNDFHCECRAGHTGRRCES
VINGCRGKPCKNGGVCAVASNTARGFICRCPAGFEGATCENDARTCGSLRCL
NGGTCISGPRSPTCLCLGSFTGPECQFPASSPCVGSNPCYNQGTCEPTSENPFYR
CLCPAKFNGLLCHILDYSFTGGAGRDIPPPQIEEACELPECQVDAGNKVCNLQC
NNHACGWDGGDCSLNFNDPWKNCTQSLQCWKYFSDGHCDSQCNSAGCLFD
GFDCQLTEGQCNPLYDQYCKDHFSDGHCDQGCNSAECEWDGLDCAEHVPER
LAAGTLVLVVLLPPDQLRNNSFHFLRELSHVLHTNVVFKRDAQGQQMIFPY'Y
GHEEELRKHPIKRSTVGWATSSLLPGTSGGRQRRELDPMDIRGSIVYLEIDNRQ
CVQSSSQCFQSATDVAAFLGALASLGSLNIPYKIEAVKSEPVEPPLPSQLHLMY
VAAAAFVLLFFVGCGVLLSRKRRRQHGQLWFPEGFKVSEASKKKRREPLGED
SVGLKPLKNASDGALMDDNQNEWGDEDLETKKFRFEEPVVLPDLSDQTDHR
QWTQQHLDAADLRMSAMAPTPPQGEVDADCMDVNVRGPDGFTPLMIASCSG
GGLETGNSEEEEDAPAVISDFIYQGASLHNQTDRTGETALHLAARYSRSDAAK
RLLEASADANIQDNMGRTPLHAAVSADAQGVFQILLRNRATDLDARMHDGT
TPLILAARLAVEGMLEDLINSHADVNAVDDLGKSALHWAAAVNNVDAAVVL
LKNGANKDMQNNKEETPLFLAAREGSYETAKVLLDHFANRDITDHMDRLPR
DIAQERMHHDIVRLLDEYNLVRSPQLHGTALGGTPTLSPTLCSPNGYLGNLKS
ATQGKKARKPSTKGLACGSKEAKDLKARRKKSQDGKGCLLDSSSMLSPVDSL
ESPHGYLSDVASPPLLPSPFQQSPSMPLSHLPGMPDTHLGISHLNVAAKPEMAA
LAGGSRLAFEPPPPRLSHLPVASSASTVLSTNGTGAMNFTVGAPASLNGQCEW
LPRLQNGMVPSQYNPLRPGVTPGTLSTQAAGLQHSMMGPLHSSLSTNTLSPIIY
QGLPNTRLATQPHLVQTQQVQPQNLQLQPQNLQPPSQPHLSVSSAANGHLGR
SFLSGEPSQADVQPLGPSSLPVHTILPQESQALPTSLPSSMVPPMTTTQFLTPPSQ
HSYSSSPVDNTPSHQLQVPEHPFLTPSPESPDQWSSSSPHSNISDWSEGISSPPTT
MPSQITHIPEAFK

SEQ ID NO:2 (peptit tin hiéu)

MPRLLTPLLCLTLLPALAARGLR
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YEU CAU BAO HOQ
1. Hop chét 4,4,4-triflo-N-((2S)-1-((9-metoxy-3,3-dimetyl-5-0x0-2,3,5,6-tetrahydro-
1H-benzo[f]pyrolo[1,2-a]azepin-6-yl)amino)- 1-oxopropan-2-yl)butanamit c6 cong
thue:

MeO

chét ddng phan khong d6i quang ctia n6 véi do tinh khiét v& mat chat ddng phan & vi
tri s6 6 16n hon 90% luong du chét ddng phan d6i anh, hodc mubi duoc dung ctia chat

bét k¥ trong sd chiing.

2. Hop chéat N-((2S)-1-((8,8-dimetyl-6-0x0-6,8,9,10-tetrahydro-SH-pyrido[3,2-
f]pyrolo[1,2-a]azepin-5-yl)amino)-1 -oxopropan-2-yl)-4,4,4-triflobutanamit c6 cong
thirc:

~=N

Ay

PPN

H

)
chat ddng phan khong d6i quang ctia n6 v6i do tinh khiét v& mat chit dong phan & vi
tri s6 5 16n hon 90% luong du chit dong phan dbi anh, hodc mudi dugc dung ctia chat

bét ky trong s6 chiing.

3. Duoc phdm chta hop chét theo diém 1 hodc 2, hodc chit déng phan khong d6i
quang cua no theo diém 1 hoic 2, hodc mudi duoc dung ciia né, va chat mang duoc

dung.

-47-



38009

DANH MUC TRINH TU

<110> EI1i Lilly and Company
Audion Therapeutics

<120> HOP CHAT UC CHE TRUYEN TIN HIEU THEO DUONG NOTCH VA DUQC PHAM
CHUA HOQP CHAT NAY

<130> X20729

<150> 62/189,393
<151> 2015-07-07

<160> 2

<170> PatentIn version 3.5

<210> 1
<211> 2531
<212> PRT

<213> Mus musculus
<400> 1

Met Pro Arg Leu Leu Thr Pro Leu Leu Cys Leu Thr Leu Leu Pro Ala
1 5 10 15

Leu Ala Ala Arg Gly Leu Arg Cys Ser Gln Pro Ser Gly Thr Cys Leu
20 25 30

Asn Gly Gly Arg Cys Glu Val Ala Asn Gly Thr Glu Ala Cys Val Cys

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

Ser Thr Pro Cys Lys Asn Ala Gly Thr Cys His Val Val Asp His Gly
65 70 75 80

Gly Thr val Asp Tyr Ala Cys Ser Cys Pro Leu Gly Phe Ser Gly Pro
85 90 95

Leu Cys Leu Thr Pro Leu Asp Asn Ala Cys Leu Ala Asn Pro Cys Arg
100 105 110

Asn Gly Gly Thr Cys Asp Leu Leu Thr Leu Thr Glu Tyr Lys Cys Arg
115 120 125

Cys Pro Pro Gly Trp Ser Gly Lys Ser Cys Gln Gln Ala Asp Pro Cys
130 135 140
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Ala

145

Ser

Gln

Gly

Thr

Ser

225

His

Asn

Val

Gly

Ala

305

Cys

Asp

Arg

Leu

Ser

Tyr

Asp

Thr

His

210

Pro

Glu

Val

Asp

Gln

290

Cys

Val

Asp

Val

Cys
370

Asn

Ile

Val

Cys

195

Thr

Cys

Cys

Asp

Gly

275

Tyr

Gln

Cys

Cys

Ala

355

His

Pro

Cys

Asn

180

His

Gly

Gln

Ala

Asp

260

Val

Cys

Asn

Val

Ala

340

Ser

Leu

Cys

Arg

165

Glu

Asn

Pro

Asn

Cys

245

Cys

Asn

Thr

Gly

Asn

325

Ser

Phe

Asn

Ala

150

Cys

Cys

Glu

His

Gly

230

Leu

Pro

Thr

Glu

Gly

310

Gly

Ala

Tyr

Asp

Asn

Pro

Ser

Ile

Cys

215

Gly

Pro

Gly

Tyr

Asp

295

Thr

Trp

Ala

Cys

Ala
375

38009

Gly

Pro

Gln

Gly

200

Glu

Thr

Gly

Asn

Asn

280

Val

Cys

Thr

Cys

Glu

360

Cys

Gly

Gly

Asn

185

Ser

Leu

Cys

Phe

Asn

265

Cys

Asp

His

Gly

Phe

345

Cys

Ile

-49-

Gln

Phe

170

Pro

Tyr

Pro

Arg

Ala

250

Cys

Arg

Glu

Asn

Glu

330

Gln

Pro

Ser

Cys

155

His

Gly

Arg

Tyr

Pro

235

Gly

Lys

Cys

Cys

Thr

315

Asp

Gly

His

Asn

Leu

Gly

Leu

Cys

Val

220

Thr

Gln

Asn

Pro

Gln

300

His

Cys

Ala

Gly

Pro
380

Pro

Pro

Cys

Ala

205

Pro

Gly

Asn

Gly

Pro

285

Leu

Gly

Ser

Thr

Arg

365

Cys

Phe

Thr

Arg

190

Cys

Cys

Asp

Cys

Gly

270

Glu

Met

Gly

Glu

Cys

350

Thr

Asn

Glu

Cys

175

His

Arg

Ser

Thr

Glu

255

Ala

Trp

Pro

Tyr

Asn

335

His

Gly

Glu

Ser

160

Arg

Gly

Ala

Pro

Thr

240

Glu

Cys

Thr

Asn

Asn

320

Ile

Asp

Leu

Gly
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Ser

385

Pro

Ala

Leu

Cys

Ala

465

Gly

Ser

Gln

Val

Asp

545

Thr

Tyr

Pro

Ser

Asn

Ser

Leu

Gly

Glu

450

Thr

Tyr

Pro

Cys

Asp

530

Gly

His

Gly

Gly

Gln
610

Cys

Gly

Gly

Ser

435

Ile

Cys

Glu

Cys

Gln

515

Glu

Pro

Cys

Ser

Tyr

595

Pro

Asp

Tyr

Ala

420

Phe

Asp

Leu

Gly

Leu

500

Cys

Cys

Asn

Glu

Cys

580

Thr

Cys

Thr

Thr

405

Asn

Glu

Val

Asp

Val

485

His

Pro

Ala

Thr

Val

565

Lys

Gly

Arg

Asn

390

Gly

Pro

Cys

Asn

Gln

470

Tyr

Asn

Lys

Ser

Tyr

550

Asp

Asp

His

His

Pro

Pro

Cys

Gln

Glu

455

Ile

Cys

Gly

Gly

Thr

535

Thr

Ile

Gly

His

Gly
615

38009

vVal

Ala

Glu

Cys

440

Cys

Gly

Glu

His

Phe

520

Pro

Cys

Asp

Val

Cys

600

Gly

Asn

Cys

His

425

Leu

Ile

Glu

Ile

Cys

505

Asn

Cys

Val

Glu

Ala

585

Glu

Thr

-50-

Gly

Ser

410

Ala

Gln

Ser

Phe

Asn

490

Met

Gly

Lys

Cys

Cys

570

Thr

Thr

Cys

Lys

395

Gln

Gly

Gly

Asn

Gln

475

Thr

Asp

His

Asn

Thr

555

Asp

Phe

Asn

Gln

Ala

Asp

Lys

Tyr

Pro

460

Cys

Asp

Lys

Leu

Gly

540

Glu

Pro

Thr

Ile

Asp
620

Ile

Val

Cys

Thr

445

Cys

Ile

Glu

Ile

Cys

525

Ala

Gly

Asp

Cys

Asn

605

Arg

Cys

Asp

Leu

430

Gly

Gln

Cys

Cys

Asn

510

Gln

Lys

Tyr

Pro

Leu

590

Glu

Asp

Thr

Glu

415

Asn

Pro

Asn

Met

Ala

495

Glu

Tyr

Cys

Thr

Cys

575

Cys

Cys

Asn

Cys

400

Cys

Thr

Arg

Asp

Pro

480

Ser

Phe

Asp

Leu

Gly

560

His

Gln

His

Ser



Tyr

625

Asn

Asp

Ser

Asn

Pro

705

Asn

Tyr

Asn

Lys

Gly

785

Leu

Cys

Cys

Asp

Leu

Leu

Lys

Met

Gly

690

Glu

Ser

Lys

Asn

Asp

770

Pro

Asn

Pro

Ala

Tyr
850

Cys

Asp

Ile

Cys

675

Gly

Gly

Asn

Cys

Asn

755

Met

Asn

Gln

Leu

Thr

835

Glu

Leu

Asp

Asp

660

Asn

Thr

Tyr

Pro

Asp

740

Glu

Thr

Cys

Gly

Pro

820

Ser

Ser

Cys

Cys

645

Gly

Val

Cys

His

Cys

725

Cys

Cys

Ser

Gln

Thr

805

Tyr

Pro

Phe

Leu

630

Ala

Tyr

Asn

Glu

Asp

710

Ile

Ala

Glu

Gly

Thr

790

Cys

Thr

Cys

Ser

Lys

Ser

Glu

Ile

Asp

695

Pro

His

Pro

Ser

Tyr

775

Asn

Ile

Gly

Lys

Cys
855

38009

Gly

Asn

Cys

Asp

680

Gly

Thr

Gly

Gly

Asn

760

Val

Ile

Asp

Ala

Asn

840

Val

Thr

Pro

Ala

665

Glu

Ile

Cys

Ala

Trp

745

Pro

Cys

Asn

Asp

Thr

825

Ser

Cys
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Thr

Cys

650

Cys

Cys

Ala

Leu

Cys

730

Ser

Cys

Thr

Glu

Val

810

Cys

Gly

Pro

Gly

635

Asp

Glu

Ala

Gly

Ser

715

Arg

Gly

Val

Cys

Cys

795

Ala

Glu

Val

Thr

Pro

Ser

Pro

Gly

Phe

700

Glu

Asp

Thr

Asn

Arg

780

Ala

Gly

Val

Cys

Gly
860

Asn

Gly

Gly

Ser

685

Thr

Val

Gly

Asn

Gly

765

Glu

Ser

Tyr

Val

Lys

845

Trp

Cys

Thr

Tyr

670

Pro

Cys

Asn

Leu

Cys

750

Gly

Gly

Asn

Lys

Leu

830

Glu

Gln

Glu

Cys

655

Thr

Cys

Arg

Glu

Asn

735

Asp

Thr

Phe

Pro

Cys

815

Ala

Ser

Gly

Ile

640

Leu

Gly

His

Cys

Cys

720

Gly

Ile

Cys

Ser

Cys

800

Asn

Pro

Glu

Gln



38009

Thr Cys Glu Val Asp Ile Asn Glu Cys Val Lys Ser Pro Cys Arg His
865 870 875 880

Gly Ala Ser Cys Gln Asn Thr Asn Gly Ser Tyr Arg Cys Leu Cys Gln
885 890 895

Ala Gly Tyr Thr Gly Arg Asn Cys Glu Ser Asp Ile Asp Asp Cys Arg
900 905 910

Pro Asn Pro Cys His Asn Gly Gly Ser Cys Thr Asp Gly Ile Asn Thr
915 920 925

Ala Phe Cys Asp Cys Leu Pro Gly Phe Gln Gly Ala Phe Cys Glu Glu
930 935 940

Asp Ile Asn Glu Cys Ala Ser Asn Pro Cys Gln Asn Gly Ala Asn Cys
945 950 955 960

Thr Asp Cys Val Asp Ser Tyr Thr Cys Thr Cys Pro Val Gly Phe Asn
965 970 975

Gly Ile His Cys Glu Asn Asn Thr Pro Asp Cys Thr Glu Ser Ser Cys
980 985 990

Phe Asn Gly Gly Thr Cys Val Asp Gly Ile Asn Ser Phe Thr Cys Leu
995 1000 1005

Cys Pro Pro Gly Phe Thr Gly Ser Tyr Cys Gln Tyr Asp Val Asn
1010 1015 1020

Glu Cys Asp Ser Arg Pro Cys Leu His Gly Gly Thr Cys Gln Asp
1025 1030 1035

Ser Tyr Gly Thr Tyr Lys Cys Thr Cys Pro Gln Gly Tyr Thr Gly
1040 1045 1050

Leu Asn Cys Gln Asn Leu Val Arg Trp Cys Asp Ser Ala Pro Cys
1055 1060 1065

Lys Asn Gly Gly Arg Cys Trp Gln Thr Asn Thr Gln Tyr His Cys
1070 1075 1080

Glu Cys Arg Ser Gly Trp Thr Gly Val Asn Cys Asp Val Leu Ser
1085 1090 1095
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val

Leu

His

Asp

Thr

Gly

Ser

Ser

Glu

Arg

Gly

Cys

Arg

Glu

Asn

Ser
1100

Leu
1115

Tyr
1130

Glu
1145

Cys
1160

Tyr
1175

Gln
1190

Tyr
1205

Ile
1220

Ser
1235

Gly
1250

Glu
1265

Gly
1280

Cys
1295

Gly
1310

Cys

Cys

Cys

Val

Thr

His

Pro

Lys

Asn

Pro

Tyr

Gly

Thr

Arg

Cys

Glu

Gln

His

Asp

Asp

Gly

Cys

Cys

Val

Lys

Thr

Asp

Gln

Ala

Arg

vVal

His

Cys

Glu

Tyr

Ser

Gln

Ser

Asp

Cys

Cys

Val

Asn

Gly

Gly

Ala

Gly

Gln

Cys

Leu

Asn

Asn

Cys

Asp

Phe

Thr

Asn

Cys

His

Lys

Ala
1105

Gly
1120

Ala
1135

Ser
1150

Gly
1165

Cys
1180

Gly
1195

Pro
1210

Cys
1225

Asn
1240

Cys
1255

Glu
1270

Val
1285

Thr
1300

Pro
1315

38009

Gln

Leu

Gly

Pro

Gly

Ser

Gly

Arg

His

Asn

Pro

Cys

Gln

Gly

Cys

Lys

Cys

Tyr

Asn

Phe

Glu

Thr

Gly

Pro

Gly

Pro

Leu

Arg

Arg

Lys
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Arg

Val

Thr

Pro

Ser

Glu

Cys

Thr

Pro

Thr

Gly

Ser

Val

Arg

Asn

Gly

Asp

Gly

Cys

Cys

Ile

Ile

Gln

Leu

Cys

Phe

Asn

Asn

Cys

Gly

Ile
1110

Glu
1125

Ser
1140

Gln
1155

Lys
1170

Asn
1185

Asp
1200

Gly
1215

Asp
1230

Val
1245

Val
1260

Pro
1275

Asp
1290

Glu
1305

Gly
1320

Asp

Gly

Tyr

Asn

Cys

Glu

Leu

Val

Pro

Asp

Gly

Cys

Phe

Ser

vVal

Val

Asp

Cys

Gly

Val

Cys

Thr

His

Ala

Gln

Glu

Asp

His

vVal

Cys

Thr

Lys

Glu

Ala

Ala

Leu

Asn

Cys

Ser

Val

Arg

Pro

Cys

Ile

Ala
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Val

Gly

Ser

Ser

Gln

Asn

Cys

Asp

Gln

Gly

Trp

Asn

His

Phe

Gln

Ala
1325

Phe
1340

Leu
1355

Pro
1370

Phe
1385

Gln
1400

Leu
1415

Tyr
1430

Ile
1445

Asn
1460

Asp
1475

Cys
1490

Cys
1505

Asp
1520

Tyr
1535

Ser

Glu

Arg

Thr

Pro

Gly

Cys

Ser

Glu

Lys

Gly

Thr

Asp

Cys

Cys

Asn

Gly

Cys

Cys

Ala

Thr

Pro

Phe

Glu

Val

Gly

Gln

Ser

Gln

Lys

Thr

Ala

Leu

Leu

Ser

Cys

Ala

Thr

Ala

Cys

Asp

Ser

Gln

Leu

Asp

Ala

Thr

Asn

Cys

Ser

Glu

Lys

Gly

Cys

Asn

Cys

Leu

Cys

Thr

His

Arg
1330

Cys
1345

Gly
1360

Leu
1375

Pro
1390

Pro
1405

Phe
1420

Gly
1435

Glu
1450

Leu
1465

Ser
1480

Gln
1495

Asn
1510

Glu
1525

Phe
1540
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Gly

Glu

Gly

Gly

Cys

Thr

Asn

Ala

Leu

Gln

Leu

Cys

Ser

Gly

Ser

Phe

Asn

Thr

Ser

Val

Ser

Gly

Gly

Pro

Cys

Asn

Trp

Ala

Gln

Asp

Ile

Asp

Cys

Phe

Gly

Glu

Leu

Arg

Glu

Asn

Phe

Lys

Gly

Cys

Gly

Cys

Ala

Ile

Thr

Ser

Asn

Leu

Asp

Cys

Asn

Asn

Tyr

Cys

Asn

His

Arg
1335

Arg
1350

Ser
1365

Gly
1380

Asn
1395

Pro
1410

Cys
1425

Ile
1440

Gln
1455

His
1470

Asp
1485

Phe
1500

Leu
1515

Pro
1530

Cys
1545

Cys

Thr

Gly

Pro

Pro

Phe

His

Pro

Val

Ala

Pro

Ser

Phe

Leu

Asp

Pro

Cys

Pro

Glu

Cys

Tyr

Ile

Pro

Asp

Cys

Trp

Asp

Asp

Tyr

Gln

Ala

Gly

Arg

Cys

Tyr

Arg

Leu

Pro

Ala

Gly

Lys

Gly

Gly

Asp

Gly
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Cys Asn Ser Ala Glu Cys Glu Trp Asp Gly Leu Asp Cys Ala Glu
1550 1555 1560

His Val Pro Glu Arg Leu Ala Ala Gly Thr Leu Val Leu Val Val
1565 1570 1575

Leu Leu Pro Pro Asp Gln Leu Arg Asn Asn Ser Phe His Phe Leu
1580 1585 1590

Arg Glu Leu Ser His Val Leu His Thr Asn Val Val Phe Lys Arg
1595 1600 1605

Asp Ala Gln Gly Gln Gln Met Ile Phe Pro Tyr Tyr Gly His Glu
1610 1615 1620

Glu Glu Leu Arg Lys His Pro Ile Lys Arg Ser Thr Val Gly Trp
1625 1630 1635

Ala Thr Ser Ser Leu Leu Pro Gly Thr Ser Gly Gly Arg Gln Arg
1640 1645 1650

Arg Glu Leu Asp Pro Met Asp TIle Arg Gly Ser Ile Val Tyr Leu
1655 1660 1665

Glu Ile Asp Asn Arg Gln Cys Val Gln Ser Ser Ser Gln Cys Phe
1670 1675 1680

Gln Ser Ala Thr Asp Val Ala Ala Phe Leu Gly Ala Leu Ala Ser
1685 1690 1695

Leu Gly Ser Leu Asn Ile Pro Tyr Lys Ile Glu Ala Val Lys Ser
1700 1705 1710

Glu Pro Val Glu Pro Pro Leu Pro Ser Gln Leu His Leu Met Tyr
1715 1720 1725

val Ala Ala Ala Ala Phe Val Leu Leu Phe Phe Val Gly Cys Gly
1730 1735 1740

Val Leu Leu Ser Arg Lys Arg Arg Arg Gln His Gly Gln Leu Trp
1745 1750 1755

Phe Pro Glu Gly Phe Lys Val Ser Glu Ala Ser Lys Lys Lys Arg
1760 1765 1770
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Arg Glu Pro Leu Gly Glu Asp Ser Val Gly Leu Lys Pro Leu Lys
1775 1780 1785

Asn Ala Ser Asp Gly Ala Leu Met Asp Asp Asn Gln Asn Glu Trp
1790 1795 1800

Gly Asp Glu Asp Leu Glu Thr Lys Lys Phe Arg Phe Glu Glu Pro
1805 1810 1815

Val Val Leu Pro Asp Leu Ser Asp Gln Thr Asp His Arg Gln Trp
1820 1825 1830

Thr Gln Gln His Leu Asp Ala Ala Asp Leu Arg Met Ser Ala Met
1835 1840 1845

Ala Pro Thr Pro Pro Gln Gly Glu Val Asp Ala Asp Cys Met Asp
1850 1855 1860

Val Asn Val Arg Gly Pro Asp Gly Phe Thr Pro Leu Met Ile Ala
1865 1870 1875

Ser Cys Ser Gly Gly Gly Leu Glu Thr Gly Asn Ser Glu Glu Glu
1880 1885 1890

Glu Asp Ala Pro Ala Val Ile Ser Asp Phe Ile Tyr Gln Gly Ala
1895 1900 1905

Ser Leu His Asn Gln Thr Asp Arg Thr Gly Glu Thr Ala Leu His
1910 1915 1920

Leu Ala Ala Arg Tyr Ser Arg Ser Asp Ala Ala Lys Arg Leu Leu
1925 1930 1935

Glu Ala Ser Ala Asp Ala Asn Ile Gln Asp Asn Met Gly Arg Thr
1940 1945 1950

Pro Leu His Ala Ala Val Ser Ala Asp Ala Gln Gly Val Phe Gln
1955 1960 1965

TIle Leu Leu Arg Asn Arg Ala Thr Asp Leu Asp Ala Arg Met His
1970 1975 1980

Asp Gly Thr Thr Pro Leu Ile Leu Ala Ala Arg Leu Ala Val Glu
1985 1990 1995
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Gly Met Leu Glu Asp Leu Ile Asn Ser His Ala Asp Val Asn Ala
2000 2005 2010

Val Asp Asp Leu Gly Lys Ser Ala Leu His Trp Ala Ala Ala Val
2015 2020 2025

Asn Asn Val Asp Ala Ala Val Val Leu Leu Lys Asn Gly Ala Asn
2030 2035 2040

Lys Asp Met Gln Asn Asn Lys Glu Glu Thr Pro Leu Phe Leu Ala
2045 2050 2055

Ala Arg Glu Gly Ser Tyr Glu Thr Ala Lys Val Leu Leu Asp His
2060 2065 2070

Phe Ala Asn Arg Asp Ile Thr Asp His Met Asp Arg Leu Pro Arg
2075 2080 2085

Asp Ile Ala Gln Glu Arg Met His His Asp Ile Val Arg Leu Leu
2090 2095 2100

Asp Glu Tyr Asn Leu Val Arg Ser Pro Gln Leu His Gly Thr Ala
2105 2110 2115

Leu Gly Gly Thr Pro Thr Leu Ser Pro Thr Leu Cys Ser Pro Asn
2120 2125 2130

Gly Tyr Leu Gly Asn Leu Lys Ser Ala Thr Gln Gly Lys Lys Ala
2135 2140 2145

Arg Lys Pro Ser Thr Lys Gly Leu Ala Cys Gly Ser Lys Glu Ala
2150 2155 2160

Lys Asp Leu Lys Ala Arg Arg Lys Lys Ser Gln Asp Gly Lys Gly
2165 2170 2175

Cys Leu Leu Asp Ser Ser Ser Met Leu Ser Pro Val Asp Ser Leu
2180 2185 2190

Glu Ser Pro His Gly Tyr Leu Ser Asp Val Ala Ser Pro Pro Leu
2195 2200 2205

Leu Pro Ser Pro Phe Gln Gln Ser Pro Ser Met Pro Leu Ser His
2210 2215 2220

-57-



38009

Leu Pro Gly Met Pro Asp Thr His Leu Gly Ile Ser His Leu Asn
2225 2230 2235

vVal Ala Ala Lys Pro Glu Met Ala Ala Leu Ala Gly Gly Ser Arg
2240 2245 2250

Leu Ala Phe Glu Pro Pro Pro Pro Arg Leu Ser His Leu Pro Val
2255 2260 2265

Ala Ser Ser Ala Ser Thr Val Leu Ser Thr Asn Gly Thr Gly Ala
2270 2275 2280

Met Asn Phe Thr Val Gly Ala Pro Ala Ser Leu Asn Gly Gln Cys
2285 2290 2295

Glu Trp Leu Pro Arg Leu Gln Asn Gly Met Val Pro Ser Gln Tyr
2300 2305 2310

Asn Pro Leu Arg Pro Gly Val Thr Pro Gly Thr Leu Ser Thr Gln
2315 2320 2325

Ala Ala Gly Leu Gln His Ser Met Met Gly Pro Leu His Ser Ser
2330 2335 2340

Leu Ser Thr Asn Thr Leu Ser Pro Ile Ile Tyr Gln Gly Leu Pro
2345 2350 2355

Asn Thr Arg Leu Ala Thr Gln Pro His Leu Val Gln Thr Gln Gln
2360 2365 2370

val Gln Pro Gln Asn Leu Gln Leu Gln Pro Gln Asn Leu Gln Pro
2375 2380 2385

Pro Ser Gln Pro His Leu Ser Val Ser Ser Ala Ala Asn Gly His
2390 | 2395 ‘ 2400

Leu Gly Arg Ser Phe Leu Ser Gly Glu Pro Ser Gln Ala Asp Val
2405 2410 2415

Gln Pro Leu Gly Pro Ser Ser Leu Pro Val His Thr TIle Leu Pro
2420 2425 2430

Gln Glu Ser Gln Ala Leu Pro Thr Ser Leu Pro Ser Ser Met Val
2435 2440 2445
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Pro Pro Met Thr Thr Thr Gln Phe Leu Thr Pro Pro Ser Gln His
2450 2455 2460

Ser Tyr Ser Ser Ser Pro Val Asp Asn Thr Pro Ser His Gln Leu
2465 2470 2475

Gln Val Pro Glu His Pro Phe Leu Thr Pro Ser Pro Glu Ser Pro
2480 2485 2490

Asp Gln Trp Ser Ser Ser Ser Pro His Ser Asn Ile Ser Asp Trp
2495 2500 2505

Ser Glu Gly Ile Ser Ser Pro Pro Thr Thr Met Pro Ser Gln Ile
2510 2515 2520

Thr His Ile Pro Glu Ala Phe Lys

2525 2530
<210> 2
<211> 23
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Chu truc tdng hop

<400> 2

Met Pro Arg Leu Leu Thr Pro Leu Leu Cys Leu Thr Leu Leu Pro Ala
1 5 10 15

Leu Ala Ala Arg Gly Leu Arg
20
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