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Linh vue k§ thuit dwge dé cip

Sang ché dé cap dén cac thé lién hop peptit clia cac chét huéng dich vi dng nhu cac

dAn xult maytansinoit ma hitu ich @& didu trj cac bénh nhu ung thu.
Tinh trang k§ thuit ciia sang ché

Ung thu 1a nhém céc bénh dugce dic trung boi su kiém so4t sai 1éch ddi voi su phét
trién cua té bao. Ty 1& mac bénh ung thu hang nim duge wdc tinh 1a hon 1,6 triéu ngudi
chi tinh riéng & Hoa Ky. Mac du phiu thuét, xa tri, hoa tri va hooc-mon duge st dung dé
didu tri ung thu, nhung n6 van 1a nguyén nhén gy tir vong thit hai & Hoa Ky. Udc tinh c6

khoang 600.000 ngudi M§ s& chét vi ung thw mdi nam.

Pidu tri ung thu & ngudi bang cach sir dung toan thin cac dugc chét thuong cé tac
dung lam chdm hodc chim dat sy sao chép khong duogc kiém soat 1a mot dic tinh cua té
bao ung thu. Mot nhém céc chit nhu vay 1a cac cht huéng dich vi 6ng. Su phén chia té
bao doi héi sy hinh thanh cta bd may thoi phan bao nguyén ven, bao gdm cac vi dng trai
qua nhiing thay dbi chidu dai ngiu nhién. Su thay ddi chiéu dai ngau nhién cua céc vi éng
duoc dé cap dén 1a su khong 6n dinh dong. Viéc phéa v& su khong 6n dinh dong cua céc vi
6ng co6 thé dan dén su tc ché qua trinh phan chia té bao tiép theo. Thudc hudng dich cac
vi 6ng dé ngan chan su khong On dinh dong hién dang dugc st dung trong phong khdm
nhu chét chéng ung thu hi€u qua cho nhiéu loai ung thu. Xem Lopus, M, Cancer Lett.,

2011, 307 (2): 113-118.

Cac maytansinoit, (vi du: mertansin, DM1 hodc DM4) la nhém chét huéng dich vi
6ng da ndi 1én nhu mdot lidu phép hda hoc 1am sang tiém nang. Xem Lopus, M, Cancer
Lett., 2011, 307 (2): 113-118; va Widdison, W., J. Med. Chem. 2006, 49: 4392-4408. Mac
du DM1 d3 dugc ching minh 1a ¢6 hiéu qua trong viéc diéu tri mot sb loai ung thu, bao
gém u lympho va ung thu v, cac tdc dung phu ddc hai nhu bénh than kinh ngoai vi da can
tré su phét trién 14m sang cla cac chét hudng dich tubulin nhu cdc maytansinoit. Su phan
phéi vu tién cac hop chit maytansinoit, nhu DMI, dén cac mo bi bénh c6 thé tranh duoc
céc tac dung phu nghiém trong nay. Do d6, can c6 su phan phdi chon loc hon céc hop chat

maytansinoit dén mo bénh.
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Ban chit ky thuit clia sang ché

Sang ché dé xuét, ngoqi triv cdc doi twong khdc, hop chét c6 Cong thuc (I):
2| —pt
R L—R M

hodc mudi duge dung ctia no, trong dé cac nhom cau thanh bién doi dugc dinh nghia &
day.
Sang ché con dé xuat ché pham dugc bao gom hgp chat theo sdng ché, hodc mudi

dugce dung ctia nd, va it nhat mét ta dugc hodc chét mang dugc dung.

Sang ché ciing dé xuit phuwong phép diéu tri bénh hodc tinh trang (vi du, ung thw)
bang cach cho ngudi hodc dong vét co vi khic can diéu tri st dung lugng hitu hiéu trong
diéu tri cta hop chét theo séng ché. Theo mot sb phuong an, bénh hoéc tinh trang nay dugc
dac trung bdi cdc mo bi bénh c6 tinh axit hodc thiéu oxy.

Sang ché ciing dé xut viéc sir dung hop chat duge mo ta trong ban md ta ndy trong
viéc san xut thudc dé str dung trong tri liéu. Sang ché ciing dé xuét cac hop chéit duge mo
ta & ddy dé s dung trong tri lidu.

Sang ché ciing dé xuat cac phuwong phap tong hop cac hop chit theo sang ché va céc
chét trung gian hitu ich trong cic phuong phép nay.

MBS ta vin tit cac hinh vé

FIG. 1 thé hién dd thi vé tac dong cia DM4 tu do va hop chat 5 ddi v6i qua trinh
polyme hoéa B-tubulin in vitro (12 don vi huynh quang tuong d61) & cac ndng do khac nhau.

FIG. 2 mb ta két qua phan tich dong hoc ctia hop chét 5 lién két véi B-tubulin in
vitro dugc xac dinh bang phuong phap cong hudng plasmon bé mit Biacore.

FIG. 3A thé hién dd thi vé thé tich khdi u trung binh & chubt trui 16ng mang khdi u
dai truc trang ving sudn HCT116 duge cho ding liéu DM4 hozc hop chét 5.

FIG. 3B thé hién phan tram thay ddi vé trong lugng co thé ctia chudt trui 16ng mang
khéi u dai truc trang ving suon HCT116 duoc cho dung liéu DM4 hodc hop chét 5 so véi
ngay 0.

FIG. 4 md ta do thi Kaplan-Meier vé chubt trui long mang khéi u dai truc trang viing

swon HCT116 duge cho ding licu DM4 hodc hgp chat 5.
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FIG. 5A mb ta anh chup bung va phdi l4y tir chudt trui 16ng dugc cdy té bao huynh
quang 4T1-RFP bang cach tiém vao tinh mach dudi va dugc chup 11 ngay sau khi cdy va

sau 3 lidu chat din thubc hoic hop chét 6.

FIG. 5B mb ta biéu dd vé tin hiéu huynh quang tir phéi dugc 14y & chudt duge ciy
4T1-RFP sau 3 lidu chét dan thubc hodc hop chét 6.

MBS ta chi tiét sang ché
Sang ché dé xuat hop chit c6 Cong thirc (1):
RP—L—R"
hodc mudi duge dung ctia nd, trong do:
R! 1a peptit;
R? 14 gbe hudng dich vi ng phan tir nho; va
L 12 nhom cau ndi, ma lién két cong hoéa tri véi gbe R! va R2,
Sang ché dé xuét hop chét c6 Cong thirc (I):
RA—L—R' 1)
hodc mubi dugc dung ctia né, trong do:
R! 14 peptit c6 tir 5 dén 50 axit amin;
R? 1a gbc hudng dich vi dng phan tir nho; va
L 1a nhém ciu nbi, ma lién két cong hoa tri véi ge R! va R2.
Sang ché ciing dé xuét hop chit c6 Cong thac (I):
RA—L—R' )
hodc mubi dugc dung cda nd, trong do:

R!14 peptit c¢6 kha ning phan phéi chon loc R2L- qua mang té bao ¢6 16p vé c6 tinh

axit hodc thiéu OXYy;
R? 14 gbe hudng dich vi ng phan tir nho; va

L 12 nhém cau ndi, ma lién két cong hoa tri véi goc R! va R2,
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Theo mot s6 phwong 4n, R? 1a gbc hudng dich vi dng dugce din xut tir maytansin.

Séang ché dé xuét hop chét c6 Cong thirc (I):
2___ | —pf

hodc muoi dugc dung cia no, trong do:

R! 14 peptit ¢6 kha nang phan phdi chon loc R2L- qua mang té bao c6 16p vo co tinh

axit hodc thi€u oxy;

R? duogc chon tir nhém bao gdm:

o)
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L 1 nhom cau nodi, ma lién két cong héa tri véi goc R! va R2,

Sang ché dé xuit hop chét c6 Cong thirc (I):
2| —pf
R L—R M

hodc mudi dugc dung cia no, trong do:

R! 14 peptit c6 kha nang phan phdi chon loc R2L- qua mang t& bao c6 16p v6 ¢ tinh

axit hodc thiéu oxy;

R? dugce chon tir nhém bao gdm:
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, va
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s va
L 12 nhém cdu ndi, ma lién két cong hoa tri voi gbe R! va R2.
Sang ché dé xuit hop chit c6 Cong thirc (I):

2| —R!

hodc muoi dugc dung cua nd, trong do:

R! 1a peptit c6 kha nang phan phdi chon loc R2L- qua mang té bao ¢ 16p vo c6 tinh

axit hodc thi€u oxy;

R? duoc chon tir nhom bao gom:
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R5 RG (@) O
I' S O
>\S/ ” N s, .
R? R4 R7 R® n \
O .

trong do

R3 R* R’ RS, R7, R%, R, va R mdi nhém dde 1ap dugc chon tir H, Ci4 alkyl, Ci4
alkenyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c¢ tir 4-
10 canh, halo, CN, NO,, OR?, SR, C(O)R"!, C(O)NR®'R¥, C(O)OR®, OC(O)R!,
OC(O)NRCRY, NR¢IR%!, NR¢!C(O)RP!, NR°!C(O)OR?!, va NR'C(O)NRC'RY, trong do
Ci.4 alkyl, Ci4 alkenyl, Ce.10 aryl, va heteroaryl c6 tir 5-10 canh ndi trén, mdi nhom tiy y
duoc thé bang 1, 2, hodc 3 nhom thé doc 1ap duoc chon tir halo, CN, NO,, OR?!, SR?!,
C(O)RY!, C(O)NRCIRY!, C(O)OR?!, OC(O)R"!, OC(O)NRCRY, NR¢R4, NR®!'C(O)R"!,
NR®'C(O)OR?, va NRC!C(O)NR®'RY;

hodc R3 va R* cung v6i cdc nguyén tir cacbon ma ching dugc gén vao tao thanh
nhém Cs.14 xycloalkyl hodc nhom heteroxycloalkyl cé tir 4-14 canh, mdi nhom nay tuy y
duoc thé béng 1, 2, hoac 3 nhém thé doc lap dugc chon tir C1.4 alkyl, halo, CN, NO», OR?,
SR, C(O)RP!, C(O)NRC'RY, C(O)OR?, OC(O)R®, OC(O)NRCRY, NR°RY,
NRC'C(O)RP!, NR¢!C(O)OR?!, va NRC!C(O)NRCRY!;

hodc R® va R® cung vai céc nguyén tir cacbon ma chung dugc gin vao tao thanh
nhém Cs.14 xycloalkyl hodc nhém heteroxycloalkyl c6 tir 4-14 canh, mdi nhém nay tuy y
duoc thé bang 1, 2, hodc 3 nhém thé doc 1ap duge chon tir Ci4 alkyl, halo, CN, NO2, OR?!,
SRl C(O)R®, C(O)NRCRY, C(O)OR*, OC(O)RP, OC(O)NRCRY, NRCRY,
NR¢!'C(O)RP!, NR¢!C(O)OR?!, va NRC!C(O)NR®'RY!;

hodc R* va R® cung v6i céc nguyén tir cacbon ma chung dugc gédn vao tao thanh
nhém Cs.14 xycloalkyl hodc nhém heteroxycloalkyl c6 tir 4-14 canh, mdi nhém nay tuy ¥
duoc thé bang 1, 2, hodc 3 nhém thé doc 1ap duge chon tir Ci4 alkyl, halo, CN, NO,, OR?!,
SR2!, C(O)R®, C(O)NRC'RY, C(O)OR, OC(O)RP!, OC(O)NRCRY, NRC'RY,
NR¢!'C(O)RP!, NR¢!C(O)OR?!, va NR!C(O)NRR;

hodc R’ va R® cung véi céc nguyén tir cacbon ma ching dugce gan vao tao thanh

nhom Cs.14 xycloalkyl hodc nhom heteroxycloalkyl c6 tir 4-14 canh, mdi nhém nay tuy y

12
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duoc thé bang 1, 2, hodc 3 nhom thé doc 1ap duge chon tir Ci alkyl, halo, CN, NO,, OR™,
SR, C(O)RP, C(O)NRCRY, C(0)ORY, OC(O)R®, OC(O)NR®'RY, NRR%,
NRCIC(O)RP!, NRe!C(0)OR?!, va NR®'C(O)NRC'R?;

hodc R7 va R® cling véi céc nguyén tir cacbon ma ching duge gan vao tao thanh
nhém Cjs.14 xycloalkyl hodc nhom heteroxycloalkyl c6 tir 4-14 canh, mdi nhém nay tuy y
duoc thé bing 1, 2, hodc 3 nhém thé doc 1ap duogc chon tir Ci alkyl, halo, CN, NO,, OR*,
SR, C(O)R®, C(O)NRCRY, C(O)OR?, OC(O)R®, OC(O)NRR%, NRCIRY,
NRC!C(O)RP!, NR¢'C(O)OR?!, va NR®'C(O)NR'R;

hoic R7 va R? cling véi cée nguyén tir cacbon ma ching dugc gan vao tao thanh
nhém Cs.14 xycloalkyl hodc nhom heteroxycloalkyl c6 tir 4-14 canh, mdi nhom nay tuy y
duoc thé bang 1, 2, hodc 3 nhém thé doc 1ap duoc chon tir Ci alkyl, halo, CN, NO,, OR*,
SR, C(O)R®, C(O)NRCRY, C(O)OR?, OC(O)R®, OC(O)NR'RY, NRCIRY,
NRCIC(O)RP!, NRe!C(0)OR?!, va NR®'C(O)NR'R?;

hoic R® va R1® ciing véi céc nguyén tir cacbon ma ching duge gan vao tao thanh
nhém Cj.14 xycloalkyl hodc nhom heteroxycloalkyl co6 tir 4-14 canh, mdi nhém nay tuy y
duoc thé bang 1, 2, hodc 3 nhém thé doc 1ap duoc chon tir Ci4 alkyl, halo, CN, NO,, OR*,
SR, C(O)RY, C(O)NR®R!, C(0)OR?, OC(O)R’!, OC(O)NRC'RY, NRe¢R%,
NRCIC(O)RY!, NRe!C(O)OR?!, va NR®'C(O)NRC'RY!;

hodc R® va R!® ciing véi cac nguyén tir cacbon ma ching duge gin vao tao thanh
nhém Cjs.14 xycloalkyl hodc nhom heteroxycloalkyl c6 tir 4-14 canh, mdi nhém nay tuy y
duoc thé bang 1, 2, hodc 3 nhom thé doc 1ap duge chon tir Ci4 alkyl, halo, CN, NO», OR?,
SRal,  C(O)RY, C(O)NRCRY, C(O)OR?, OC(O)R", OC(O)NRC'RY, NRC'R
NRCIC(O)RP!, NRe!C(O)OR?, va NRC'C(O)NR®'R;

7 14 Ce.10 aryl hoic heteroaryl ¢6 tr 5-10 canh; trong do6 heteroaryl ¢6 tir 5-10 canh
c6 it nhat mét nguyén tir cacbon tao vong va 1, 2, 3, hodc 4 nguyén tir khéc loai tao vong
doc 1ap duge chon tr N, O, va S, trong d6 Ce-10 aryl va heteroaryl c6 tir 5-10 canh nay mdi
nhom tuy y dugce thé béng 1, 2, hodc 3 nhom thé doc 14p duogc chon tir Cy.4 alkyl, halo, CN,
NO,, OR?!, SR, C(O)RY!, C(O)NRC'RY, C(O)OR?, OC(O)R®!, OC(O)NR*'R®, NReRY,
NRCIC(O)RP!, NRe!C(0O)OR?, va NR!C(O)NR*'R;

A 1a H hoac Ci-4 alkyl;

13
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R2! RPL R va RY mdi nhom doc 14p duoc chon tir H, Cis alkyl, Ca.6 alkenyl, Co.
¢ alkynyl, Ci.¢ haloalkyl, OH, CN, NO,, va CO2CHs; trong d6 Ci-6 alkyl va Ca.¢ alkenyl néu
trén mdi nhom tuy ¥ duoc thé bang OH, CN, NO,, hoic CO,CH; va

nlao0, 1, hoac 2.

Sang ché d& xut hop chét c6 Cong thire (I):
2| —_pli
R L R 0
hoic mudi duge dung ctia né, trong do:

R! 14 peptit ¢6 kha nang phan phdi chon loc R’L- qua mang té bao c6 16p vé co tinh

axit hodac thiéu oxy;

R? duoc chon tir nhém bao gom:

O]

14
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, va

o

AN

L la nhom duogc chon tu:

’ S L7
g S

5
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" g o
R°R* R’R ; trong do

R3 RY RS, RE R7, R8, R?, va R mdi nhém doc 1ap duge chon tir H, Cir.galkyl, Ci4
alkenyl, Ce.10 aryl, heteroaryl co tir 5-10 canh, halo, CN, NO,, OR®!, SR, C(O)R"!,
CONRRY,  C(OYOR®, OC(O)R®, OC(O)NR®RY, NRCRY, NRC(O)RY!,
NRC'C(0)OR?, va NRCIC(O)NRC'RY, trong d6 Ci4 alkyl, Ci4 alkenyl, Cs.10 aryl, va
heteroaryl ¢6 tir 5-10 canh néi trén, mdi nhém tuy y dugc thé bang 1, 2, hodc 3 nhom thé
doc 1ap duoc chon tir halo, CN, NO,, OR®!, SR, C(O)R®!, C(O)NRE'R!, C(O)OR?,
OC(O)RY, OC(O)NREIRY!, NREIRY!, NREIC(O)RY, NR®'C(O)OR?!, va NR®'C(O)NRE'R¢!;

hodc R? va R* cling v&i nguyén tir cacbon ma chung dugc gén vao tao thanh nhom
Cs.7 xycloalkyl tuy y dugce thé béng 1, 2, hoac 3 nhém thé doc 1ap dugc chon tir halo, CN,
NO,, OR?!, SR#!, C(O)RP!, C(O)NRCRY!, C(O)OR?!, OC(O)RP!, OC(O)NR'RY, NRC'RY,
NRC'C(O)RP!, NReIC(O)OR?, va NRC!C(O)NRCR?;

hodc R® va RS cuing v6i nguyén tir cacbon ma chung duoc gin vao tao thanh nhém
Cs.7 xycloalkyl tuy y dugc thé béng 1, 2, hodc 3 nhom thé doc lap dugce chon tur halo, CN,
NO», OR?L, SR®!, C(O)RP., C(O)NRE'RY!, C(O)OR?, OC(O)RY!, OC(O)NRE'RY!, NReIR¢!,
NR®IC(O)RP, NREIC(O)OR?!, va NRP!C(O)NRC'RY;

hodc R* va R® cling v&i nguyén tr cacbon ma chung dugc gén vao tao thanh nhém
Cs.7 xycloalkyl tuy y dugce thé bé“mg 1, 2, hodc 3 nhom thé doc lap dugc chon tir halo, CN,
NO,, OR®!, SR2l, C(O)R®!, C(O)NRC'RY, C(O)OR?, OC(O)RP!, OC(O)NR®'RY!, NR¢'R¢!,
NR¢IC(O)RP!, NRC!C(O)OR?, va NRC'C(O)NRC'R4L,

hodc RS va RS cing vé&i nguyeén tit cacbon ma ching dugc gan vao tao thanh nhém

Cs.7 xycloalkyl tuy ¥ duoc thé bang 1, 2, hodc 3 nhom thé doc 1ap dugce chon tir halo, CN,
16
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NO, OR?!, SR, C(O)RY!, C(O)NRCIRY!, C(O)OR?!, OC(O)RY!, OC(O)NR®'RY, NR¢'RY!,
NR®!'C(O)RP!, NR®!C(0)OR?, va NR°!C(O)NR¢'RY;

hodc R7 va R® cung v6i nguyén tir cacbon ma ching duge gén vao tao thanh nhém
Cs.7 xycloalkyl tuy y dugc thé béng 1, 2, hodc 3 nhém thé doc 1ap dugc chon tir halo, CN,
NO,, OR®!, SR2!, C(O)RY!, C(O)NRE'RYL, C(O)OR?!, OC(O)R?!, OC(O)NRCIR{!, NReIR4!,
NREIC(O)RY!, NREIC(O)OR™, va NRPIC(O)NREIRY:;

hodc R’ va R’ cling voi nguyén tr cacbon ma ching duoc gAn vao tao thanh nhom
C3.7 xycloalkyl tuy y duoc thé béng 1, 2, hoac 3 nhom thé doc lap dugc chon tr halo, CN,
NO,, OR?!, SR2!, C(O)RP!, C(O)NRE'RY!, C(O)OR?!, OC(0)RP!, OC(O)NRCRY!, NR®'R*,
NRC!'C(O)RP!, NR¢!C(O)OR?!, va NRC'C(O)NRRY;

hodc R® va R1® cling v6i nguyén tir cacbon ma ching dwgc gén vao tao thanh nhém
C3.7 xycloalkyl tuy y dugc thé béng 1, 2, hodc 3 nhém thé doc lap dugc chon tr halo, CN,
NO,, OR®, SRaL, C(O)RY!, C(O)NREIRY!, C(OYOR?!, OC(O)RY!, OC(O)NRC'RY!, NRIR¢!,
NRCIC(O)R?!, NRE!C(0)OR?!, va NR®'C(O)NR¢'R4;

hodc R® va R1° ciing véi nguyén tir cacbon ma ching duoc gin vao tao thanh nhém
Cs.7 xycloalkyl tiy ¥ duoc thé bing 1, 2, hodc 3 nhém thé doc 1ap duge chon tir halo, CN,
NO,, OR?, SR2L, C(O)R?!, C(O)NRC'R, C(O)OR?!, OC(O)RP!, OC(O)NR!R¢, NR'RY,
NRC!'C(O)RP!, NRe!C(O)OR?, va NRC!C(O)NRCR?;

A la H hodc Ci-4 alkyl; va

R2l R Re! va R4 moi nhom doc 1ap duoc chon tir H, Ci.6 alkyl, Ca alkenyl, Ca-
¢ alkynyl, C1.¢ haloalkyl, OH, CN, NO2, va CO2CHj3; trong d6 Ci-6 alkyl va Ca.¢ alkenyl néu
trén mdi nhém tiy y duoc thé bing OH, CN, NO2, hogc CO,CH.

Theo mdt s6 phuong 4n, phia bén trai ctia L gin voi R? va phia bén phai ctia L gan
voi R

Theo mot sé phuong an, nguyén tit luu huynh cia gbc disulfua ctia L 1a mot phén
ctia gdc xystein ctia R

Nhu duoc stir dung trong ban mo ta nay, “peptit” dé cap dén gbc hudng dich c6 chira
trinh tu 10-50 axit amin, dugc tao thanh tir cac gdc axit amin c¢6 trong tw nhién va tuy y
mot hodc nhiéu axit amin khong cé trong tu nhién. Theo mot s6 phuong 4n, peptit ctia R

la peptit bao gdm 20 dén 40, 20 dén 30 axit amin, hodc tir 30 dén 40 gdc. C4c peptit thich

17
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hop dé st dung trong cac hop chét theo sang ché 13 nhing peptit c6 thé gin xen qua mang
té bao théng qua su thay doi cu dang hoic thay d6i céu truc thu cap dé dap tmg véi cac
thay d6i d6 pH ctia mdi trudong. Bang cch nay, peptit c6 thé hudng dich mo cé tinh axit
va chuyén vi ¢6 chon loc cac phan tir phéan cuc, khong thdm qua té bao qua mang té bao dé
dap tng voi do pH ngoai bao thap. Theo mot sé phuong an, peptit c6 kha nang phan phoi
mot cach chon loc géc lién hop (vi dy, R%L-) qua mang té bao co 16p vo axit hodc thiéu
oxy c¢6 dd pH nho hon khoang 6,0. Theo mét s& phuong 4n, peptit c6 kha ning phan phbi
mdt cach chon loc gbe lién hop (vi du, R2L-) qua mang té bao c6 16p vo axit hodc thiéu
oxy ¢6 dd pH nhoé hon khoang 6,5. Theo mdt s& phuong 4n, peptit c6 kha nang phan phdi
mdt cach chon loc gbe lién hop (vi du, R2L-) qua mang té bao c6 1ép vo axit hodc thiéu
oxy ¢6 d6 pH nho hon khoang 5,5. Theo mot sd phuong an, peptit c6 kha nang phan phéi
mdt cach chon loc gbce lién hop (vi du, R2L-) qua mang té bao c6 16p vo axit hodc thiéu

oxy ¢ d6 pH tir khoang 5,0 dén khoang 6,0.

Theo mét sb phuong 4n, peptit ctia R! bao gdm gbc xystein ma c6 thé hinh thanh vi
tri gén vai gbe duoe chét gay doc té bao (vi du, R’L-) dé dugc phén phbi qua mang té bao.
Theo mét s phuong an, R! duge gin vai L thong qua gbe xystein ctia R'. Theo mot s6
phuong an, nguyén tu luu huynh cta gbe xystein c6 thé tao thanh mot phan cua lién két
disulfua ctia nhom cau ndi chira lién két disulfua L.

Céc peptit thich hop, c6 thé thay ddi cau dang dua trén do pH va viéc gin xen qua
mang té bao, dugc md ta, vi du, trong cac patent cua Hoa Ky sb 8,076,451 va 9,289,508
(mdi patent ndy dugc dua toan b vao diy bang cach vién dan). Céc peptit thich hop khéc
duogc mo ta, vi du, trong Weerakkody, va cdc déng tac gia, PNAS 110 (15), 5834-5839
(ngay 9 thang 4 nam 2013), cling dugc dua toan bd vao day bang cach vién dan.

Theo mét sé phuong an, R! 13 peptit bao gdm it nhat mot trong s6 céc trinh tu dudi
day:

ADDQNPWRAYLDLLFPTDTLLLDLLWCG (SEQ ID NO. 1; Pvl),
AEQNPIYWARYADWLFTTPLLLLDLALLVDADECG (SEQ ID NO. 2; Pv2), va
ADDQNPWRAYLDLLFPTDTLLLDLLWDADECG (SEQ ID NO. 3; Pv3);

Ac-AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTKCG (SEQ ID NO. 4;
Pv4);
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AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTC (SEQ ID No. 5; Pv5); va
AAEQNPIYWWARYADWLFTTPLLLLDLALLVDADEGTCG (SEQ ID No. 6; Pv6);
trong d6 R! dugc gin vao L qua gbe xystein ctia RY.

Theo mot sé phwong 4n, R! 14 peptit bao gdm it nhit mot trong sb céc trinh tu dudi
day:
ADDQNPWRAYLDLLFPTDTLLLDLLWCG (SEQ ID NO. 1; Pvl),
AEQNPIYWARYADWLFTTPLLLLDLALLVDADECG (SEQ ID NO. 2; Pv2), va
ADDQNPWRAYLDLLFPTDTLLLDLLWDADECG (SEQ ID NO. 3; Pv3); va
AAEQNPIYWWARYADWLFTTPLLLLDLALLVDADEGTCG (SEQ ID No. 6; Pv6);
trong d6 R! duoc gén vao L qua gdc xystein cia R'.

Theo mot s6 phuong 4n, R! 1a peptit bao gébm trinh  tu
ADDQNPWRAYLDLLFPTDTLLLDLLWCG (SEQ ID NO. 1; Pvl).

Theo mét s6 phuong 4n, R!' 1a  peptit bao gdbm trinh  tu
AEQNPIYWARYADWLFTTPLLLLDLALLVDADECG (SEQ ID NO. 2; Pv2).

Theo mot sd phuong 4n, R! 1a peptit bao gdm trinh tu
ADDQNPWRAYLDLLFPTDTLLLDLLWDADECG (SEQ ID NO. 3; Pv3).

Theo mot sb phuong 4n, R! 1a peptit bao gdbm trinh  tu
Ac-AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTKCG (SEQ ID NO. 4;
Pv4).

Theo mdt s6 phuong 4n, R! 1a peptit bao gdbm trinh  tu
AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTC (SEQ ID NO. 5; Pv5).

Theo moét sb phuong 4n, R! 1a peptit bao gébm trinh  tu
AAEQNPIYWWARYADWLFTTPLLLLDLALLVDADEGTCG (SEQ ID NO. 6; Pv6).

Theo mot sb phuong 4an, R! 1a peptit gébm c6 trinh tu
ADDQNPWRAYLDLLFPTDTLLLDLLWCG (SEQ ID NO. 1; Pvl).

Theo mét s6 phuong 4n, R!' 1a  peptit gdbm c¢6 trinh tu
AEQNPIYWARYADWLFTTPLLLLDLALLVDADECG (SEQ ID NO. 2; Pv2).

Theo mét s6 phuong 4an, R! 1a  peptit gdbm c¢6 trinh tu

ADDQNPWRAYLDLLFPTDTLLLDLLWDADECG (SEQ ID NO. 3; Pv3).

19
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Theo modt sé phwong 4n, R! 1a peptit gdm c6 trinh ty Ac-
AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTKCG (SEQ ID NO. 4; Pv4).

Theo mét sb phuong 4n, R! 1a  peptit gdm c6 trinh tu
AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTC (SEQ ID NO. 5; Pv5).

Theo mdt sd phuong 4n, R! 1a peptit gdébm c¢6 trinh tu
AAEQNPIYWWARYADWLFTTPLLLLDLALLVDADEGTCG (SEQ ID NO. 6; Pv6).

Theo mot s6 phuong an, R! 14 peptit bao gbm it nhat mot trinh tw dwgc chon tir SEQ
ID NO: 7 dén SEQ ID NO: 311 nhu dugc thé hién trong Bang 1.

Theo mdt sd phuong 4n, R! 1a peptit c6 chua trinh tu dugc chon tir SEQ ID NO: 7
dén SEQ ID NO: 311 nhu duge thé hién trong Bang 1.
Bang 1. Cac trinh tu R! b sung

SEQ ID NO. | Trinh ty

7 AEQNPIYWARYADWLFTTPLLLLDLALLVDADEGT

8 GGEQNPIYWARYADWLFTTPLLLLDLALLVDADEGT

9 AEQNPIYWARYADWLFTTPLLLLDLALLVDADEGT

10 AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTCG
11 GGEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTCG
12 ACEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTG
13 ACEQNPIYWARYADWLFTTPLLLLDLALLVDADEGT
14 AKEQNPIYWARYADWLFTTPLLLLDLALLVDADEGT
15 AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTKCG
16 AKEQNPIYWARYADWLFTTPLLLLDLALLVDADECT
17 ACEQNPITYWARYANWLFTTPLLLLNLALLVDADEGTG
18 ACEQNPIYWARYAKWLFTTPLLLLKLALLVDADEGTG
19 GGEQNPIYWARYADWLFTTPLLLLDLALLVNANQGT
20 AAEQNPIYWARYADWLFTTPLLLLALALLVDADEGT
21 AAEQNPIYWARYAAWLFTTPLLLLDLALLVDADEGT
22 AAEQNPIYWARYADWLFTTALLLLDLALLVDADEGT
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23

AAEQNPIYWARYADWLFTTPLLLLELALLVDADEGT

24

AAEQNPIYWARYAEWLFTTPLLLLDLALLVDADEGT

25

AAEQNPIIYWARYADWLFTDLPLLLLDLLALLVDADEGT

26

GEQNPIYWAQYADWLFTTPLLLLDLALLVDADEGTCG

27

GGEQNPIYWARYADWLFTTPLLLDLLALLVDADEGTCG

28

GGEQNPIYWARYADWLFTTPLLLLLDALLVDADEGTCG

29

GGEQNPIYWARYDAWLFTTPLLLLDLALLVDADEGTCG

30

GGEQNPIYWARYAWDLFTTPLLLLDLALLVDADEGTCG

31

AAEQNPIYWARYADWLFTTGLLLLDLALLVDADEGT

32

DDDEDNPIYWARYADWLFTTPLLLLHGALLVDADECT

33

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVDADEGCT

34

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNADECT

35

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNANECT

36

AEQNPIYWARYADFLFTTPLLLLDLALLVDADET

37

AEQNPIYFARYADWLFTTPLLLLDLALLVDADEGT

38

AEQNPIYFARYADFLFTTPLLLLDLALLWDADET

39

AKEDQNPYWARYADWLFTTPLLLLDLALLVDG

40

ACEDQNPYWARYADWLFTTPLLLLDLALLVDG

41

AEDQNPYWARYADWLFTTPLLLLDLALLVDCG

42

AEDQNPYWARYADWLFTTPLLLLELALLVECG

43

AKEDQNPYWRAYADLFTPLTLLDLLALWDG

44

ACEDQNPYWRAYADLFTPLTLLDLLALWDG

45

ACDDQNPWRAYLDLLFPTDTLLLDLLW

46

TEDADVLLALDLLLLPTTFLWD

47

AEQNPIYWARYADWLFTTPL

48

AEQNPIYWARYADWLFTTPCL
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49

ACEQNPIYWARYADWLFTTPL

50

AEQNPIYFARYADWLFTTPL

51

KEDQNPWARYADLLFPTTLAW

52

ACEDQNPWARYADLLFPTTLAW

53

ACEDQNPWARYADWLFPTTLLLLD

54

ACEEQNPWARYAELLFPTTLAW

55

ACEEQNPWARYAEWLFPTTLLLLE

56

ACEEQNPWARYLEWLFPTETLLLEL

57

GGEQNPIY WARYADWLFTTPLLLLDLALLV DADEGT

58

ACEQNPIY WARYADWLFTTPLLLLDLALLV

59

WARYADWLFTTPLLLLDLALLV DADEGTCG

60

WARYADWLFTTPLLLLDLALLV DADEGCT

61

GGEQNPIY WARYADWLFTTPLLLLDLALLYV DADEGTCG

62

ACEQNPIY WARYADWLFTTPLLLLDLALLV DADEGT

63

AKEQNPIY WARYADWLFTTPLLLLDLALLV DADEGT

64

AKEQNPIY WARYADWLFTTPLLLLDLALLYV DADECT

65

AAEQNPIY WARYADWLFTTALLLLDLALLYV DADEGT

66

ACAEQNPIY WARYADWLFTTGLLLLDLALLV DADEGT

67

AEQNPIY WARYADFLFTTALLLLDLALLV DADE_T

68

AEQNPIY FARYADWLFTTPLLLLDLALLV DADEGT

69

AEQNPIY FARYADFLFTTPLLLLDLALLW DADE T

70

AKEDQNP_Y WARYADWLFTTPLLLLDLALLV DG

71

ACEDQNP_Y WARYADWLFTTPLLLLDLALLV DG

72

AEDQNP_ Y WARYADWLFTTPLLLLDLALLV DG

73

AEDQNP_ Y WARYADWLFTTPLLLLELALLV ECG

74

AKEDQNP Y WRAYAD LFT PLTLLDLLALW DG
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75

ACEDQNP_Y WRAYAD LFT PLTLLDLLALW DG

76

AKEDQNDP_Y WARYADWLFTTPLLLLDLALLV G

77

TEDADVLLALDLLLLPTTFLWDAYRAWYPNQECA

78

GGEQNPIY WARYADWLFTTPLLLLDLALLV DADEGT

79

AEQNPTY WARYADWLFTTPL

80

AEQNPIY WARYADWLEFTTPCL

81

ACEQNPIY WARYADWLFTTPL

82

ACEQNPIY FARYADWLFTTPL

&3

ACDDOQNP WRAYLDLLFPTDTLLLDLLW

84

ACEEQNP WRAYLELLFPTETLLLELLW

85

ACDDQNP WARYLDWLFPTDTLLLDL

86

CDNNNP WRAYLDLLFPTDTLLLDW

87

ACEEQNP WARYLEWLFPTETLLLEL

88

ACEDQNP WARYADWLFPTTLLLLD

89

ACEEQNP WARYAEWLFPTTLLLLE

90

ACEDQNP WARYADLLFPTTLAW

91

ACEDQNP WARYAELLFPTTLW

92

KEDQNP WARYADLLFPTTLW

93

DDDEDNP IYWARYAHWLFTTPLLLLHGALLVDADECT

94

DDDEDNPIYWARYAHWLFTTPLLLLDGALLVDADECT

95

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNADECT

96

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNANECT

97

DDDEDNPIYWARYADWLFTTPLLLLHGALLVDADECT

98

ACEQNPIYWARYADWLFTTPLLLLDLALLVDADEGIG

99

ACEQNPIYWARYADWLFTTPLLLLDLALLVDADET

0N

ACEQNPIYWARYADWLEFTTPLLLLDLALLVDADEGT
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101

GGEQNPIYWARYADWLFTTPLLLDLLALLVDADEGTCG

102

GGEQNPIYWARYADWLFTTPLLLLLDALLVDADEGTCG

103

GGEQNPIYWARYAWDLFTTPLLLLDLALLVDADEGTCG

104

AAEQNPIYWARYAEWLFTTPLLLLDLALLVDADEGTCG

105

AAEQNPIYWARYAEWLFTTPLLLLELALLVDADEGTCG

106

GGEQNPIYWARYDAWLFTTPLLLLDLALLVDADEGTCG

107

GGEQNPIYWAQYDAWLFTTPLLLLDLALLVDADEGTCG

108

GGEQNPIYWAQDYAWLFTTPLLLLDLALLVDADEGTCG

109

AAEQNPIYWARYAAWLFTTPLLLLDLALLVDADEGTCG

110

ACEQNPIYWARYANWLFTTPLLLLNLALLVDADEGTG

111

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNANECT

112

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNADECT

113

DDDEDNPIYWARYADWLFTTPLLLLHGALLVDADECT

114

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVDADECT

115

DDDEDNPIYWARYAHWLFTTPLLLLDGALLVDADECT

116

GGEQNPIYWARYADWLFTTPLLLLDLALLVNANQGT

117

AAEQNPIYWARYADWLFTTPLLLLELALLVDADEGTCG

118

AAEQNPIYWARYAEWLFTTPLLLLELALLVDADEGTCG

119

AAEQNPIYWARYADWLFTTPLLLLELALLVDADEGTKCG

120

GGEQNPIYWAQYADWLFTTPLLLLDLALLVDADEGTCG

121

GGEQNPIYWAQYDAWLFTTPLLLLDLALLVDADEGTCG

122

GGEQNPIYWAQDYAWLFTTPLLLLDLALLVDADEGTCG

123

GGEQNPIYWARYADWLFTTPLLLLDALLVNANQGT

124

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNADECT

125

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNANECT

—_
[\
(@)

ACEQNPIYWARYAKWLFTTPLLLLKLALLVDADEGTG

o
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127

GGEQNPIYWAQDYAWLFTTPLLLLDLALLVDADEGTCG

128

GGEQNPIYWAQYDAWLFTTPLLLLDLALLVDADEGTCG

129

GGEQNPIYWAQYADWLFTTPLLLLDLALLVDADEGTCG

130

AAEQNPIYWARYAAWLFTTPLLLLDLALLVDADEGTCG

131

AAEQNPIYWARYADWLFTDLPLLLLDLLALLVDADEGT

132

GGEQNPIYWARYADWLFTTPLLLLLDALLVDADEGTCG

133

GGEQNPIYWARYADWLFTTPLLLDLLALLVDADEGTCG

134

AAEQNPIYWARYADWLFTTGLLLLDLALLVDADEGT

135

AEQNPIYWARYAAWLFTTPLLLLDLALLVDADEGTCG

136

GGEQNPIYWAQYDAWLFTTPLLLLDLALLVDADEGTCG

137

GGEQNPIYWAQDYAWLFTTPLLLLDLALLDADEGTCG

138

GGEQNPIYWARYDAWLFTTPLLLLDLALLVDADEGTCG

139

AAEQNPIYWARYADWLFTTPLLLLALALLVDADEGTCG

140

AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTKCG

......... EGTK(rhodamin )C( phalloidin)G

141

AAEQNPIYWARYADWLFTTPLLLLELALLDADEGTKCG

142

AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTCG

143

AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTC(phalloidi

n)G

144

GGEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTCG

145

ACEQNPIYWARYADWLFTTPLLLLDLALLVDADET

146

ACEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTG

147

ACEQNPIYWARYADWLFTTPLLLLDLALLVDADEGT

148

GGEQNPIYWARYADWLFTTPLLLLDLALLVNANQGT

149

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNADECT

150

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNANECT

GGEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTCG
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152

AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTC(phalloidi

n)G

153

AAEQNPIYWARYADWLFTTPLLLLELALLVDADEGTKCG

154

AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTKCG

155

DDDEDNPIYWARYAHWLFTTPLLLLBGALLVDADECT

156

DDDEDNPIYWARYAHWLFTTPLLLLDGALLVDADECT

157

DDDEDNPIYWARYAHWLFTTPLLLLBGALLVNADECT

158

DDDEDNPIYWARYAHWLFTTPLLLLBGALLVNANECT

159

DDDEDNPIYWARYADWLEFTTPLLLLIBGALLVDADECT

160

DDDEDNPIYWARYADWTFTTPLLLLHGALLVDADECT

161

DDDEDNPIYWARYAHWLFTTPLLLLDGALLVDADECT

162

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVDADECT

163

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNADECT

164

DDDEDNPIYWARYHWLFTTPLLLLHGALLVNANECT

165

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNANECT

166

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNADECT

167

DDDEDNPIYWARYADWLFTTPLLLLHGALLVDADECT

168

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVDADECT

169

DDDEDNPIYWARYAHWLFTTPLLLLDGALLVDADECT

170

GGEQNPIYWARYADWLFTTPLLLLDLALLVNANQGT

171

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNADECT

172

DDDEDNPIYWARYADWLFTTPLLLLHGALLVDADECT

173

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVDADECT

174

DDDEDNPIYWARYAHMLFTTPLLLLDGALLVDADECT

175

DDDEDNPIYWARYAHWLEFTTPLLLLHGALLVNANECT

176

DDDEDNPIYWARYAHWLFTTPLLLLDGALLVDADECT

26
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177

DDDEDNPIYWARYADWLFTTPLLLLHGALLVDADECT

178

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVDADECT

179

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNADECT

180

DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNANECT

181

AAEQNPIYWARYADWLFTTGLLLLDLALLVDADEGT

182

GGEQNPIYWARYAWDLFTTPLLLLDLALLVDADEGTCG

183

GGEQNPIYWARYDAWLFTTPLLLLDLALLVDADEGTCG

184

GGEQNPIYWAQYDAWLFTTPLLLLDLALLVDADEGTCG

185

GGEQNPIYWAQDYAWLFTTPLLLLDLALLVDADEGTCG

186

AAEQNPIYWARYAAWLFTTPLLLLDLALLVDADEGTCG

187

GGEQNPIYWARYADWLFTTPLLLLDALLVDADEGTCG

188

GGEQNPIYWARYADWLFTTPLLLDLLALLVDADEGTCG

189

GGEQNPIYWARYADWLFTTPLLLDLLALLVDADEGTCG

190

GGEQNPIYWARYADWLFTTPLLLLLDALLVDADEGTCG

191

GGEQNPIYWAQYADWLFTTPLLLLDLALLVDADEGTCG

192

GGEQNPIYWAQYDAWLFTTPLLLLDLALLVDADEGTCG

193

GGEQNPIYWAQDYAWLFTTPLLLLDLALLVDADEGTCG

194

GGEQNPIYWAQYDAWLFTTPLLLLDLALLVDADEGTCG

195

GGEQNPIYWAQDYAWLFTTPLLLLDLALLVDADEGTCG

196

GGEQNPIYWAQYADWLFTTPLLLLDLALLVDADEGTCG

197

AAEQNPIYWARYAAWLFTTPLLLLDLALLVDADEGTCG

198

GGEQNPIYWAQDYAWLFTTPLLLLDLALLVDADEGTCG

199

GGEQNPIYWAQYDAWLFTTPLLLLDLALLVDADEGTCG

200

GGEQNPIYWAQYADWLFTTPLLLLDLALLVDADEGTCG

201

AAEQNPIYWARYAAWLFTTPLLLLDLALLVDADEGTCG

202
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203

................ EGTK(rhidamin)C(phalloidin)G

204

AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTKCG

205

ACEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTG

206

AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTC(phalloidi

n)G
207 AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTKCG
208 AAEQNPIYWARYADWLFTTPLLLLELALLVDADEGTKCG
209 AAEQNPIYWARYADWLFTDLPLLLLDLLALLVDADEGT |
210 AAEQNPIYWARYAAWLFTTPLLLLDLALLVDADEGTCG
211 GGEQNPIYWAQYDAWLFTTPLLLLDLALLVDADEGTCG
212 GGEQNPIYWAQDYAWLFTTPLLLLDLALLVDADEGTCG
213 GGEQNPIYWARYDAWLFTTPLLLLDLALLVDADEGTCG
214 AAEQNPIYWARYAEWLFTTPLLLLDLALLVDADEGTCG
215 AAEQNPIYWARYAEWLFTTPLLLLELALLVDADEGTCG
216 AAEQNPIYWARYADWLFTTPLLLLALALLVDADEGTCG
217 AAEQNPIYWARYADWLFTTPLLLLELALLVDADEGTCG
218 AAEQNPIYWARYAEWLFTTPLLLLELALLVDADEGTCG
219 AAEQNPIYWARYADWLEFTTPLLLLELALLVDADEGTKCG
220 ACEQNPIYWARYAKWLFTTPLLLLKLALLVDADEGTG
221 ACEQNPIYWARYANWLFTTPLLLLNLALLVDADEGTG
222 AAEQNPIYWARYADWLFTTALLLLDLALLVDADEGT
223 AEQNPIYFARYADLLFPTTLAW
224 AEQNPIYWARYADLLFPTTLAF
225 AEQNPIYWARYADLLFPTTLAW
226 ACEQNPIYWARYADWLFTTPLLLLDLALLVDADET
227

GGEQNPIYWARYADWLFTTPLLLLDLALLVDADEGT

28
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228

AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTCG

229

AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTKCG

230

AKEQNPIYWARYADWLFTTPLLLLDLALLVDADECT

231 CCTCTTACCTCAGTTACA

232 D-Arg8 D-Arg8-CCTCTTACCTCAGTTACA

233 D-Lys4 D-Lys4-CCTCTTACCTCAGTTACA

234 S-S-CCTCTTACCTCAGTTACA

235 S-S-CCTCTGACCTCATTTACA

236 D-Arg8-Deca D-Arg8-Deca-CCTCTTACCTCAGTTACA

237 D-Arg8-Deca-bit cip nhim D-Arg8-Deca-
CCTCTGACCTCATTTACA

238 S-S-CCTCTTACCTCAGTTACA

239 AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTCG

240 AEDQNPYWARYDWLFTTPLLLLDLALLVDCG

241 AEDQNPYWARYADWLFTTPLLLLELALLVECG

242 AEQNPIYWARYADWLFTTPLLLLDLALLVDADEGCT

243 ACEQNPIYWARYADWLFTTPLLLLDLALLVDADET

244 AE-QN-PI YWARYADWLFTTPLLLLDLALLV DADEGT-COOH

245 AEDQN-P- YWARYADWLFTTPLLLLDLALLV D---G--COOH

246 AEDQNDP-YWARYADWLFTTPLLLLDLALLV----G--COOH

247 AEQNPI YWARYADFLFTTPLLLLDLALLV DADET-COOH

248 AEQNPI YFARYADWLFTTPLLLLDLALLV DADET-COOH

249 AEQNPI YFARYADFLFTTPLLLLDLALLW DADET-COOH

250 AE-QN-PI YWARYADWLFTTPLLLLDLALLV DADEGCT-COOH

251 AEDQN-PI YWARYADWLETTPLLLLDLALLV DC--G-T-COOH

252

AEDQNDPI YWARYADWLFTTPLLLLELALLV EC--G-T-COOH

29
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253

Chelat-ACEEQNPWARYLEWLFPTETLLLEL

254

AEQNPIY WARYADWLFTTPLLLLDLALLV DADEGT-COOH

255 AKEDQNPY WARYADWLFTTPLLLLDLALLYV DG-COOH

256 AKEDQNDPY WARYADWLFTTPLLLLDLALLV G-COOH

257 AEQNPI YWARYADWLFTTPLLLLDLALLV DADEGC-Biotin-T-
COOH

258 AEDQNP YWARYADWLFTTPLLLLDLALLV DC-Biotin-G-COOH

259 AEDQNP YWARYADWLFTTPLLLLELALLV EC-Biotin-G-COOH

260 ACEQNPIY WARYADWLFTTPLLLLDLALLV DADEGT

261 ACEDQNPY WARYADWLFTTPLLLLDLALLV DG

262 ACEDQNPY WRAYADLFTPLTLLDLLALW DG

263 ACDDQNP WRAYLDLLFPTDTLLLDLLW

264 WRAYLELLFPTETLLLELLW

265 WARYLDWLFPTDTLLLDL

266 WRAYLDLLFPTDTLLLDW

267 WARYLEWLFPTETLLLEL

268 WAQYLELLFPTETLLLEW

269 WRAYLELLFPTETLLLEW

270 WARYADWLFPTTLLLLD

271 WARYAEWLFPTTLLLLE

272 ACEDQNP WARYADLLFPTTLAW

273 ACEEQNP WARYAELLFPTTLAW

274 Ac-TEDAD VLLALDLLLLPTTFLWDAYRAW YPNQECA-Am

275

CDDDDDNPNY WARYANWLFTTPLLLLNGALLV EAEET

2776

CDDDDDNPNY WARYAPWLFTTPLLLLPGALLV EAEET

277

Ac-AEQNPIYWARYADWLFTTPLLLLDLALLVDADEGCT
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278

Ac-AKEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTG

279 ACEQNPIYWARYANWLFTTPLLLLNLALLVDADEGT
280 Ac-AAEQNPIYWARYADWLFTTPLLLLELALLVDADEGTKCG
281 DDDEDNPIYWARYADWLFTTPLLLLHGALLVDADET
282 CDDDEDNPIYWARYAHWLFTTPLLLLHGALLVDADET
283 DDDEDNPIYWARYAHWLFTTPLLLLHGALLVDADEGT
284 DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNADEGT
285 DDDEDNPIYWARYAHWLFTTPLLLLHGALLVNANEGT
286 AKEDQNDPYWARYADWLFTTPLLLLDLALLVG

287 AEDQNPYWARYADWLFTTPLLLLELALLVCG

288 AKDDQNPWRAYLDLLFPTDTLLLDLLWC

289 ACEEQNPWRAYLELLFPTETLLLELLW

290 ACDDQNPWARYLDWLFPTDTLLLDL

291 CDNNNPWRAYLDLLFPTDTLLLDW

292 CEEQQPWAQYLELLFPTETLLLEW

293 EEQQPWRAYLELLFPTETLLLEW

294 CDDDDDNPNYWARYANWLFTTPLLLLNGALLVEAEET
295 CDDDDDNPNYWARYAPWLFTTPLLLLPGALLVEAEE
296 AEQNPIYFARYADLLFPTTLAW

297 AEQNPIYWARYADLLFPTTLAF

298 AEQNPIYWARYADLLFPTTLAW

299 KEDQNPWARYADLLFPTTLW

300 ACEEQNPQAEYAEWLFPTTLLLLE

301 AAEEQNPWARYLEWLFPTETLLLEL

302 AKEEQNPWARYLEWLFPTETLLLEL

303

AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTGG
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304 XXEXNPIY WAXXXXXLFTXXLLLXXXALLVXAXXXTXG

305 DAAEQNPIYWARYADWLFTTLPLLLLDLLALLVDADEGTKGG

306 GGEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTGG

307 XXEXNPIY WAXXXXXLFTXXLLLXXXALLVXAXXXTGG

308 DGGEQNDPIYWARYADWLFTTLPLLLLDLLALLVDADEGCTX
GG

309 AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTCG

310 AEDQNPYWARYDWLFTTPLLLLDLALLVDCG

311 GLAGLAGLLGLEGLLGLPLGLLEGLWLGLELEGN

Peptit bét ky trong sb céc peptit dugc néu 12 hitu ich trong sang ché déu co thé duoc
cai bién dé bao gdm gdc xystein bang cach thay thé gdc khong phai xystein bang xystein,

hodc gan goc xystein vao dau cudi N hodc dau cudi C.

Theo mot sb phuong an, peptit cia R! 12 peptit bi han ché vé& mit cdu dang. Peptit
bi han ché vé mit cdu dang c6 thé bao gém, vi du, peptit vong 16n va peptit dap ghim.
Peptit dap ghim la peptit bi rang budc boi lién két cong hoa tri gitta hai chudi bén axit amin,
tao thanh mot vong 16n peptit. Vi dy, céc peptit bi han ché vé mat chu dang dugc mo ta
trong Guerlavais va cdc dong tac gia, Annual Reports in Medicinal Chemistry 2014, 49,
331-345; Chang va céc dong tac gia, Proceedings of the National Academy of Sciences of
the United States of America (2013), 110(36), E3445-E3454; Tesauro va cac déng tac gia,
Molecules 2019, 24, 351-377; Dougherty va cac ddng tac gia, Journal of Medicinal
Chemistry (2019), 62(22), 10098-10107; va Dougherty va cac ddng tac gia, Chemical
Reviews (2019), 119(17), 10241-10287, mdi tai liéu nay dugc dua toan bd vao day bing
céch vién dan.

Theo mdt s6 phuong 4n, R! 12 peptit c6 10 dén 50 axit amin. Theo mdt s6 phuong
an, R! 1a peptit c6 20 dén 40 axit amin. Theo mot s& phuong an, R! 1a peptit ¢6 20 dén 40
axit amin. Theo mét sb phuong an, R 1a peptit c6 10 dén 20 axit amin. Theo mot s6 phuong
an, R! 1a peptit c6 20 dén 30 axit amin. Theo mot s& phuong an, R 1a peptit ¢6 30 dén 40

axit amin.
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Céc gbe hudng dich vi éng phan tir nho thich hop (vi du, R?) ¢6 thé 1a cac hop chét
gay doc té bao nhur cAc maytansinoit ma c6 thé ¢6 tac dung phu khong mong mudn khi
duoc phan phdi toan than bdi vi tic dung c6 hai co thé c6 cua chung dbi véi md binh
thuong. Céc chit huéng dich vi 6ng phan tir nho bao gdm, nhung khong gi¢i han 6, cac
maytansinoit, aclitaxel, docetaxel, epothilon, discodermolit, vinca alkaloit, colchicin,
combretastatin, va cdc din xuAt va cac chit tuong tu da néu & trén. Céc chit huéng dich vi
6ng duoc md ta trong tai liéu ctia Tangutur, A. D., Current Topics in Medicinal Chemistry,
2017 17(22): 2523-2537. Céc chit huéng dich vi bng cling bao gdbm c4c maytansinoit, nhu
maytansin (DM1) va céc din xuét va céc chit twong tu clia chiing, ma duoc mo ta trong tai
liéu cua Lopus, M, Cancer Lett., 2011, 307(2): 113-118; va Widdison, W., J. Med. Chem.
2006, 49:4392-4408.

Theo mdt s& phuong an, R? 1a nhom dudi day:

O

Theo mdt s6 phuong an, R? 1a nhém duéi day:
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Theo mét sb phuwong 4n, R? 1a nhém duéi day:
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Theo mdt sé phuong 4n, R? 14 maytansinoit. Theo mot sé phuong 4n, R? 1a DM1
hoic DM4. Theo mdt s6 phuwong 4n, R 14 DM1. Theo mét s6 phuong 4n, R? 1a DMA4.

Theo mét sb phuong 4n, L 1a gbc lién két ma lién két cong hoa tri R! va R, va c6
chirc ning giai phong gbe chira R? trong viing 1an can cua md ¢6 tinh axit hodc thiéu oxy,

nhu bén trong t€ bao clia md bénh.

Theo mot s6 phuong 4n, L 1a mach lién két gdm 1 dén 40, 1 dén 30, 1 dén 25, 1 dén
20, 1 dén 15, 1 dén 10, hodc 1 dén 5 nguyén t mach (gém ca cacbon va cac nguyén tu

khac loai), ma tiy ¥ duoc thé bang 1-10 nhém thé RY, va trong d6 mot hoac nhiéu nguyén
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tt cacbon ctia mach cta L ¢6 thé dugc oxy hoa dé tao thanh carbonyl (C=0), va trong do
mot hodc nhiéu nguyén tir N va S cia mach, mdi nguyén ti ty ¥ ¢6 thé duoc oxy hoa dé
tao thanh oxit amin, sulfoxit hodc nhém sulfonyl; trong dé

mdi nhém R9 dde 1ap dugc chon tit OH, CN, -COOH, NHa, halo, Ci.¢ haloalkyl, Ci-
¢ alkyl, Ci.6 alkoxy, Ci.s haloalkoxy, Ci.s alkylthio, phenyl, heteroaryl c6 5-6 canh,
heteroxycloalkyl cé 4-6 canh, Cs.¢ xycloalkyl, NH(Ci.¢ alkyl) va N(Ci.6 alkyl), trong do
Ci.salkyl, phenyl, Cs.¢ xycloalkyl, heteroxycloalkyl c6 4-6 canh, va heteroaryl c6 5-6 canh
ctia R4 mdi nhom tiy y duge thé bang halo, OH, CN, -COOH, NH,, Ci.4 alkyl, C1.4 alkoxy,
C1.4 haloalkyl, Ci.4 haloalkoxy, phenyl, Cs.10 xycloalkyl, heteroaryl cé 5 hodc 6 canh hodc

heteroxycloalkyl cé 4-6 canh; va

hai nhom R9 cung véi céc nguyén tir trong mach ma chtng duge gan vao co thé tao
thanh phenyl, heteroaryl c6 5-6 canh, heteroxycloalkyl c6 4-6 canh, hodc vong Cs.
xycloalkyl.

Theo mét sb phuong an, R? doc 14p duoc chon tir OH, CN, -COOH, NH>, halo, Ci.
¢ haloalkyl, Ci.6 alkyl, Ci.6 alkoxy, Ci.¢ haloalkoxy, NH(Ci.¢ alkyl) va N(Ci- alkyl)..

Theo mot s6 phuong 4n, L 1a nhém dudi day:

, S~
P

Theo mdt s6 phwong an, L 12 nhém dudi day:
/ \

R® R4

Theo mot s6 phwong 4n, L 12 nhom dudi day:

R RS O
(0]
" S
R3 R4 R7 R® n "\
@]
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Theo mdt sb phuong an, n 14 0. Theo mot s6 phwong 4n, n 13 1. Theo mot s& phuong
an, n la 2.

Theo mdt s6 phuong 4n, L 12 nhom dudi day:

(@)
S\<,
o)
Theo mdt s6 phuong an, L 12 nhom dudi day:
o)
RS R © -
, R S
? S N
Ne” S N/\/
R3 R4 R7 'R8 (o)

Theo mot s6 phuong an, L 1a nhom duéi day:

A
|

/\\/N o)
¥
Ois’sfx.

Theo mot sd phuong an, L 1a nhém dudi day:

1
* _N o) S/
/‘( \”/ ><®\S/ N
0 .

R® R4

Theo mét sb phuong 4n, R3, R4, R%, R®, R7, R%, R?, va R!® mdi nhém doc 1ap duoc
chon tir H va Ci4 alkyl. Theo mot sb phwong 4n, R3 R%, R%, RS, R7, R, R, va R!® mdi
nhém 1a H.

Theo mdt s6 phwong 4n, R3 va R* mdi nhém ddc 1ap duge chon tir H va Craalkyl.
Theo mét sb phuong 4n, R? vaR* mdi nhom 1a H.
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Theo mét sb phuong an, RS va R mdi nhom doc 1ap duoc chon tir H va Cis alkyl.

Theo mdt s6 phuong 4n, R® vaR® mdi nhom 1a H.

Theo mdt s6 phuong 4n, R7 va R® mdi nhom doc lap duoc chon tir H va Ci.4 alkyl.

Theo mot s6 phuong an, R7 vaR® mdi nhém 1a H.

Theo mét s6 phuong 4n, R° vaR'® mbi nhom doc 1ap dugc chon tir H va Ci.4 alkyl.

Theo mdt s6 phuong 4n, R vaR!' mdi nhém 1a H.

Theo mét sb phuong 4n, A 1a H. Theo mét s6 phuong 4n, A 13 Ci.4 alkyl. Theo mot
s& phuong 4n, A 13 CH.

Theo mdt s6 phuong 4n, Z 1a Ce.10 aryl, thy v dugc thé bang 1, 2, hoic 3 nhom thé
doc 1ap duoc chon tir Ci4 alkyl, halo, CN, NO,, OR3, SR C(O)R’!, C(O)NR¢R!,
C(O)OR?, OC(O)RP!, OC(O)NRC'RY, NRCRY, NRCC(O)R", NRC'C(O)OR?, va
NRC!C(O)NRCIRY,

Theo mét s6 phuong an, Z 14 phenyl, tiiy y duoc thé bang 1, 2, hodc 3 nhom thé doc
1ap duoc chon tir Ci.4 alkyl, halo, CN, NO,, OR?!, SR?!, C(O)R®!, C(O)NRC!R!, C(O)OR™,
OC(O)R®, OC(O)NRC'RY, NR'R¢, NR'C(O)RP!, NRC'C(O)OR?!, va NR¢!C(O)NRC'RY!,

Theo mdt sé phuong an, Z 1a phenyl.

Theo mét sb phuong 4n, hop chét theo sang ché 14 hop chit c6 Cong thire (11):

Y
= /[k Y —RYm

S
Ns—R! (I1)

hodc mubi dugc dung ctia nd, trong do:
R! 1a peptit;
R? 1a gbc hudng dich vi éng phén tir nho;
A 1a H hodc Ci-4 alkyl;

Vong Y la vong Cs.7 xycloalkyl don vong hodc vong heteroxycloalkyl don vong c6
tr 5-7 canh;
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mdi nhém RY doc 1ap duoc chon tir Ci.4 alkyl, halo, CN, NO,, OR?!, SR?!, C(O)R®!,
C(ONRS'RY,  C(O)OR®, OC(O)R®, OC(O)NRCRY, NRCRY, NRCC(O)R,
NR!C(0)OR?!, va NRP!C(O)NRCIRY!;

hodc hai nhom RY 1ién ké cuing vdi cac nguyén tir ma chung duge gin vao tao thanh
vong Cs.7 xycloalkyl don vong ngung tu, vong heteroxycloalkyl don vong ngung tu co tur
5-7 canh, vong Ce-10 aryl ngung tu, hodc vong heteroaryl ngung tu c6 6-10 canh, mdi vong
nay tuy y duogc thé béng 1, 2, hodc 3 nhom thé doc lap duoc chon tir Ci-4 alkyl, halo, CN,
NO,, OR?!, SR?!, C(O)R"!, C(O)NRC'RY, C(O)OR?!, OC(O)RP!, OC(O)NRC'RY!, NR¢'RY!,
NRCIC(O)RP!, NR¢!C(O)OR?!, va NR!'C(O)NR'RY;

Ra!l, RP, Re! va R4 mbi nhom doc 1ap dugce chon tir H, Ci.4 alkyl, Cos alkenyl, Ca-
4 alkynyl, mdi nhom nay tiy y duge thé bé’mg 1, 2, hodc 3 nhéom thé doc 1ap dugc chon tir
halo, OH, CN, va NO»; va

mlao0, 1, 2, hoac 3.

Theo mét sb phuong an ctia cac hop chit c6 Cong thic (II), R! 14 peptit bao gbm
trinh tr gdm SEQ ID NO: 1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, hoic SEQ ID
NO:5.

Theo mét sd phuong an ctia céc hop chét co Cong thuc (II), R! 1a Pvl, Pv2, Pv3,
Pv4, hoac PvS5.

Theo mdt s6 phuong 4n ctia céc hop chit c6 Cong thire (I1), R! duoc gan vao nhan
nay thong qua gdc xystein cia R! trong d6 mot trong s6 cac nguyén tir luu huynh cia gbc
disulfua trong Cong thirc II c6 ngudn gde tir gbc xystein.

Theo mét sb phwong 4n ciia cac hop chét c6 Céng thue (II), R? 13 maytansinoit.
Theo mét sd phuong an c6 Cong thire (I), R? 1a DM1 hodc DM4. Theo mét s6 phuong an
c6 Cong thire (II), R? 1a DM1. Theo mdt sb phuong 4n c6 Cong thire (I1), R? 1a DM4,

Theo mdt sé phuong an cia cc hop chit c6 Cong thire (1), R? 1a nhom dudi day:
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Theo mdt s6 phurong 4n ctia cac hop chét c¢6 Cong thire (I1), R? 1a nhém duéi day:
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Theo mbt s6 phuong 4n clia cac hop chét c6 Cong thie (IT), A 1a H. Theo mot 56
phuong &n cua cac hop chét c6 Cong thirc (II), A 14 C14 alkyl. Theo mot sd phuong an cia
cac hop chat c6 Cong thie (1), A 1a CHs.

Theo mdt s6 phuong 4n cia cic hop chét c6 Cong thire (I1), Vong Y 1 vong Cs.7
xycloalkyl don vong.

Theo mét sb phuong an ctia cic hop chit c6 Cong thuc (II), Vong Y 1a vong

xyclopentyl.
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Theo mot sé phuong an ciia cic hop chat c6 Cong thie (II), Vong Y 1a vong

xyclohexyl.

Theo mdt sé phuong 4n cta cac hop chit c6 Cong thire (II), Vong Y la vong

xycloheptyl.

Theo mét sé phuong an ctia cic hop chat c6 Cong thiie (II), Vong Y 1a vong

heteroxycloalkyl don vong cé 5-7 canh.

Theo mot s& phuong an ctia cic hop chat c6 Cong thic (II), Vong Y la vong

heteroxycloalkyl c6 5 canh.

Theo mdt s6 phuong 4n ctia cac hop chit c6 Cong thire (IT), Vong Y 1a vong

heteroxycloalkyl c6 6 canh.

Theo mdt s phuong 4n cua cic hop chit c6 Cong thie (II), Vong Y la vong
heteroxycloalkyl c6 7 canh.

Theo mét sb phuong an ctia cac hop chét c6 Cong thuc (1), hai RY lién ké cung véi
cac nguyén to ma ching duogc gén vao tao thanh vong Cs.7 xycloalkyl don vong ngung tu,
vong heteroxycloalkyl don vong ngung tu c6 tir 5- 7 canh, vong Ce-10 aryl ngung tu, hodc
vong heteroaryl ngung tu c6 6-10 canh, mdi vong nay tuy y duoc thé bang 1, 2, hoic 3
nhom thé doc 1ap duge chon tir Cia alkyl, halo, CN, NO,, OR?, SR?, C(O)R"!,
C(O)NRC'RY,  C(O)OR?!, OC(O)R", OC(O)NRCRY, NRCRY NRCC(O)RY,
NR°!C(O)OR?!, va NRC!C(O)NRCRY!,

Theo mét s6 phuong an clia cac hop chét c6 Cong thie (IT), m 13 0.

Theo mot s6 phwong 4n ctia cac hop chét c6 Cong thirc (IT), m 14 1.

Theo mot sé phuwong 4n ctia cac hop chét c6 Cong thirc (IT), m 14 2.

Theo mdt sé phuwong 4n cua céc hop chit c6 Cong thire (IT), m 1a 3.

Theo mot s6 phwong 4n, cac hop chét theo sang ché 1a hop chét c6 Cong thire (III),
Cong thuc (IV), hodc Cong thtre (V):
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0
/U\ (R")m
R2
\T o
A S
S—R" (1)
o Y
(R)m
RZ
\T o
A S
Ss—r! (IV)
(R")m
0
R )J\
\T o
A S
Ss—R' (v)

hodc mudi duoc dung cua nd, trong d6 R!, R%, RY, A, va m dugc dinh nghia nhu trong

phuong 4n bat ky trong s6 cac phuong an trén dy cho Cong thirc (I).

Theo mot sd phuong én, hop chét co Cong thie (I) dugc chon tir:
O
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Pv1

45



51386 461257

S Pv3
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hoic mubi dugc dung cua hop chét bat ky trong s6 cac hop duoc néu o trén.

Theo mdt s phuong an, hop chét c6 Cong thuc (I) duge chon tir:
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OMe

OMe
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hodc mubi duge dung ctia hgp chat bét ky trong sd cac hop dugc néu & trén.

Theo mdt sé phwong 4n, sang ché dé xudt hop chét co Cong thirc (I-A):

(I-A),
hodc mubi cia no, trong d6 Cy' 1a Ce.10 aryl hodc heteroaryl c6 tir 5-10 canh. Theo mot sb
phuong 4n, Cy! 1a pyridyl.

Theo mdt s6 phuong 4n, sang ché dé xuét hop chit c6 Cong thic (I-B):
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I-B),
hodc mudi cua no, trong d6 Cy' 1a Ce.10 aryl hodc heteroaryl c6 tir 5-10 canh. Theo mot s6
phuong an, Cy! 1a pyridyl.

Céc phan tir theo sang ché c6 thé duoc gan thé, vi du, v6i doan do nhu chét phat
huynh quang, dong vi phong xa va cac chat tuong tu. Theo mot s6 phuong 4n, doan do la
doan do huynh quang, nhu LICOR. Poan do huynh quang c6 thé bao gdm gbe bét ky co
thé phat lai 4nh sang khi c6 kich thich 4nh sang (vi du, chét phéat huynh quang).

Céc axit amin dugc thé hién béng cac chit viét tit TUPAC, nhu sau: Alanin (Ala; A),
Arginin (Arg; R), Asparagin (Asn; N), axit Aspartic (Asp; D), Xystein (Cys; C), Glutamin
(Gln; Q), axit Glutamic (Glu; E), Glyxin (Gly; G), Histidin (His; H), Isoleuxin (Ile; I),
Leuxin (Leu; L), Lysin (Lys; K), Methionin (Met; M), Phenylalanin (Phe; F), Prolin (Pro;
P), Serin (Ser; S), Threonin (Thr; T), Tryptophan (Trp; W), Tyrosin (Tyr; Y), Valin (Val;
V).

Thudt ngft “Pv1” nghia la ADDQNPWRAYLDLLFPTDTLLLDLLWCG, la peptit
c6 SEQ ID No. 1.

Thuét ngtt “Pv2” nghia la
AEQNPIYWARYADWLFTTPLLLLDLALLVDADECG, la peptit c6 SEQ ID No. 2.

Thuét ngit “Pv3” nghia 1a ADDQNPWRAYLDLLFPTDTLLLDLLWDADECG, la
peptit cd6 SEQ ID No. 3.
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Thuat ngit “Pv4” nghia la Ac-
AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTKCG, la peptit ¢6 SEQ ID
NO. 4.

Thuat nglt “Pv5” nghia la
AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTC, la peptit ¢6 SEQ ID NO. 5.
Thuat ngtt “Pv6” nghia la

AAEQNPIYWWARYADWLEFTTPLLLLDLALLVDADEGTCG, la peptit ¢c6 SEQ ID
NO. 6. Trong cac hop chit theo sang ché, cac peptit R! duoc gin vao nhom cau nbi disulfua

bdi goc xystein.

Thudt ngtt “16p vo ¢ tinh axit va’/hodc thiéu oxy” dé cap dén moi truong clia té bao
trong md bénh dugc dé cap c6 do pH thip hon 7,0 va tot hon 1a thap hon 6,5. L6p v6 ¢
tinh axit hodc thiéu oXy tét hon 14 ¢6 do pH khoang 5,5 va t&t nhét 1a co do pH khoang 5,0.
Céc hop chit c6 Cong thire (1) ghn xen qua mang té bao c6 16p vé axit va/hodc thiéu oxy
theo kiéu phu thudc pH dé gin xen R?L vao té bao, trong d6 lién két disulfua ctia nhém cau
ndi bi cit dé phan phdi R2L tu do (hodc R’L*, trong d6 L* 1a san pham ctia qué trinh thoai
bién). Vi cac hop chét c6 Cong thire (1) 1a phy thude vao do pH, ching wu tién gan xen qua
mang t€ bao chi khi c6 mit 16p vo axit hodc thiéu oxy bao quanh té bao chir khong phai
qua mang té bao clia cac té bao “binh thudng”, ma khong c6 mot 16p vé ¢o tinh axit hodc

thiéu oxy.

Céc thuat ngft “nhay cam v6i do pH” hodc “phu thudce vao do pH” nhu duge su dung
trong ban md ta nay dé chi peptit R! hodc phuong thire gan xen peptit R! hodc cac hop chat
theo sang ché qua mang té bao, c6 nghia 1a peptit c6 4i luc cao hon véi 16p kép lipit cua
mang té bao c6 16p vo co tinh axit hodc thiéu oxy so véi 16p kép lipit mang & pH trung
tinh. Do do, cac hop chat theo sdng ché dugc vu tién gin xen qua mang té bao dé gin xen
R2L vio bén trong té bao (va do d6 phan phéi R?H nhu duge mo ta & trén) khi 16p kép lipit
ctia mang té bao c¢6 16p vo axit hodc thiéu oxy (té bao “bi bénh”) nhung khong gén xen qua
mang té bao khi 16p vo (mdi trudng ctia 16p kép lipit clia mang té bao) khong co tinh axit
hodc thiéu oxy (t& bao “binh thuong”). Viéc dat dugce su gén xen uu tién nay dugc tin rang
1a do peptit R! tao thanh cAu hinh xo0én, tao diéu kién cho viéc gin xen mang.

Thuét ngit “géc huéng dich vi dng phan tr nhd” dé cap dén nhom hoa hoc lién két

voi cac vi ong. Goc hudng dich vi ong phén tir nho nay c6 thé 1a nhém coé ngudn goc tur
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hop chit ma tc ché hoat tinh ctia céc vi éng. Vi du, gdc hudng dich vi 6ng phan tir nhod c6
thé ngdn chan tinh 6n dinh dong cta cac vi 6ng. Theo mot sd phuong 4n, gbc hudng dich
vi dng phan tir nhé c6 trong lugng phén tir (Da) khoang 100-1500, khoang 100-800, khoang
500-1.000, khoang 600-1.000, khoang 100-500, khoang 700-900, hodc khoang 250-500.

Cén phai hidu thém ring céc dac diém nhét dinh cta sang ché, ma dé cho 1o rang,
duoc mo ta trong nglt canh cac phuong an riéng biét, co thé ciing dugc d& xuét & dang két
hgp trong mot phuong an duy nhét (trong khi cdc phuong an nay duge du dinh s& dugc két
hop nhu thé duoc viét & dang nhiéu dic diém phu thudc). Nguoc lai, cac dac diém khac
nhau cta sang ché, dé rat gon, duoc md ta theo ngit canh mot phuwong an duy nhét, cling
c6 thé duoc d xuét theo cach ridng biét hodc & dang két hop nho phi hop bét ky. Nhu véy
céc dic diém duge du dinh s& duge md ta dudi dang cac phuong an cla cac hop chét c6

Cong thirc (I) c6 thé duge két hop theo cach két hop thich hop bat ky.

O nhiéu doan khac nhau trong ban mo ta nay, cac dic diém nhét dinh cia cac hop
chit dugc mé ta dudi dang cdc nhém va cac khoang. Sang ché dic biét dugc dy tinh bao
gdm mdi va moi dang két hop nho riéng 1€ clia céc thanh phan thudc cdc nhém va khoang
nhu vay. Vi du, thuét ngit "Ci.¢ alkyl" duoc déc biét du dinh dé mo t& mot cach riéng 1&

(khong gi¢i han) metyl, etyl, C3 alkyl, Cq alkyl, Cs alkyl va Cg alkyl.

Thuét ngit "c6 n canh," trong don la sd nguyén, thuong mo ta sd nguyén tir tao vong
trong mot gdc ma s lugng nguyén tr tao vong bang n. Vi du, piperidinyl 1a mot vi du vé
vong heteroxycloalkyl c6 6 canh, pyrazolyl 1a mot vi du vé vong heteroaryl c6 5 canh,
pyridyl 12 mot vi du v& vong heteroaryl c6 6 canh va 1,2,3,4-tetrahydro-naphtalen la mot

vi du vé nhém xycloalkyl ¢6 10 canh.

O nhiéu doan khéac nhau trong ban md ta nay, cic bién x4c dinh cac nhom lién két
héa tri hai c6 thé duge m ta. Mdi nhom thé lién két duoc dic biét du dinh 12 bao gom hai
dang phia trugc va phia sau cia nhom thé lién két. Vi du, -NR(CR'R")x- bao goém ca hai
nhom -NR(CR'R")s- va -(CR'R")aNR- va dugc du dinh dé boc 10 mdi dang mot cach riéng
1¢. Trong truong hop ciu triic nay doi hoi c6 nhom lién két, cac bién Markush dugc liét ké
cho nhém d6 duge hidu 1 cac nhém lién két. Vi du, néu céu tric ddi héi 6 nhom lién két
va dinh nghfa v& nhom Markush cho bién do liét ké 1a "alkyl" hogc "aryl" thi can hiéu ring
"alkyl" hodc "aryl" l1a nhom lién két alkylen hodc nhom lién két arylen, mot cach twong

ung.
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Thuat ngtt "dugc thé" co nghia 12 nguyén ttr hodc nhom céc nguyén tir chinh thirc
thay thé hydro duéi dang “nhém thé” dugc gan vao mdt nhém khéc. Thuat ngir "duge thé",
trir khi c6 quy dinh khac, ding dé chi mirc do thé bat ky, vi du, thé mot, hai, ba, bon hodc
nam l4n, khi su thé nay la dugc phép. Nhom thé dugc chon mdt cach doc lap, va su thé co
thé 14 & vi tri d& bi tac dong héa hoc bat ky. Cén phai hidu rang su thé & nguyén tr dé cho
bi gi6i han boi hoa tri. Cin phai hidu ring su thé & nguyén tir da cho tao ra mot phan ti
bén vé mit hoa hoc. Cum tir “tiy y duoc thé” c6 nghia 1a dugc thé hodc khong duoc thé.
Thuét ngft "duoc thé" nghia 1a nguyén tir hydro dugc loai bo va dugc thay thé bang nhom -

thé. Nhom thé hoa tri hai duy nhat, vi du, oxo, c6 thé thay thé hai nguyén tit hydro.

Thuét ngit "Com" chi khodng bao gom céc gia tri dau cudi, trong d6 n va m 1a cac

s6 nguyén va chi ra s6 cacbon. Céac vi du bao gom Ci.4, Ci-6 va cdc nhom tuong tu.

Thuat ngitt "alkyl," dugc st dung m¢t minh hodc két hop vai cac thudt nglt khéc, chi
nhom hydrocacbon bdo hoa cé thé c6 mach théng hodc mach nhanh. Thuat nglt "Cum
alkyl," chi nhém alkyl c6 tir n dén m nguyén tir cacbon. Nhom alkyl twong Gng chinh xac
v6i alkan v6i mot lien két C-H dugc thay thé béi diém gin ctia nhom alkyl nay véi phan
con lai ctia hop chit nay. Theo mot s6 phuong an, nhom alkyl ndy chtra tir 1 dén 6 nguyén
t0r cacbon, tir 1 dén 4 nguyén tir cacbon, tir 1 dén 3 nguyén tir cacbon, hoic 1 dén 2 nguyén
tir cacbon. Céc vi du vé cac gde alkyl bao gbm, nhung khong gidi han &, cdc nhom hoa hoc
nhu metyl, etyl, n-propyl, isopropyl, n-butyl, tert-butyl, isobutyl, sec-butyl; cac chét déng
dang cao hon nhu 2-metyl-1-butyl, n-pentyl, 3-pentyl, n-hexyl, 1,2,2-trimetylpropyl va cac

nhém tuong tu.

Thuét ngtt "alkenyl," dugc st dung mot minh hodéc két hop vdi cac thuat ngit khac,
chi nhom hydrocacbon mach thang hodc mach nhanh tuong tmg v&i nhom alkyl c6 mot
hozc nhiéu lién két d6i cacbon-cacbon. Nhém alkenyl twong Gng chinh xac véi alken véi
mdt lién két C-H duge thay thé boi diém gin cia nhém alkenyl nay véi phan con lai clia
hop chit nay. Thuat ngit "Cn.m alkenyl" chi nhém alkenyl c6 n dén m cacbon. Theo mdt sd
phuong an, gbc alkenyl nay chira 2 dén 6, 2 dén 4, hoic 2 dén 3 nguyén tit cacbon. Vi du
cac nhom alkenyl bao gdbm, nhung khong gi6i han &, etenyl, n-propenyl, isopropenyl, 7-

butenyl, sec-butenyl va cac nhém tuong tu.

Thuét ngit "alkynyl," duoc st dung mot minh hodc két hop véi céc thudt ngit khac,

chi nhém hydrocacbon mach thang hodc mach nhanh twong ung v&i nhom alkyl 6 mot
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hodc nhiéu lién két ba cacbon-cacbon. Nhém alkynyl twong ing chinh xac véi alkyn véi
mdt lién két C-H dugce thay thé boi diém gan ctia nhém alkyl ndy voi phan con lai ctia hop
chét nay. Thuat ngit "Com alkynyl" chi nhém alkynyl c6 n dén m cacbon. Vi du cdc nhom
alkynyl bao gdm, nhung khong giéi han &, etynyl, propyn-1-yl, propyn-2-yl va cac nhém
twong ty. Theo mdt sb phuong 4n, gbc alkynyl chira 2 dén 6, 2 dén 4, hoic 2 dén 3 nguyén

t@ cacbon.

Thuét ngit "alkylen," dugc st dung m¢t minh hodc két hop vai cac thudt ngilt khac,
chi nhom lién két alkyl hoa tri hai. Nhom alkylen twong tmg chinh x4c véi alkan véi hai
lién két C-H duoc thay thé bing cac diém gén cta nhom alkylen véi phan con lai ciia hop
chét nay. Thuét ngit "Cn.m alkylen" chi nhom alkylen c6 tirn dén m nguyén tir cacbon. Cac
vi du vé cac nhom alkylen bao géln, nhung khong gidi han ¢, etan-1,2-diyl, etan-1,1-diyl,
propan-1,3-diyl, propan-1,2-diyl, propan-1,1-diyl, butan-1,4-diyl, butan-1,3-diyl, butan-
1,2-diyl, 2-metyl-propan-1,3-diyl va cdc nhom tuong tu.

Thuét ngft "amino" chi nhém c6 cong thirc -NHa.

Thuét ngit "cacbonyl", dugc st dung mot minh hodc két hop véi cac thuat ngit khac,

chi nhém -C(=0)-, ciing c6 thé duge viét 1a C(O).

Thuat ngit "xyano" hodc "nitril" chi nhom c6 cong thirc ~C=N, cling ¢ thé duoc

viét 1a -CN.

Céc thuat ngit "halo" hodc "halogen", dugc st dung mot minh hoéc két hop v6i cac
thuat ngit khac, chi flo, clo, bromo va iodo. Theo mot s6 phuong 4n, "halo" chi nguyén tur

halogen dugc chon tir F, Cl, hodc Br. Theo mot sd phuong 4n, cic nhém halo 13 F.

Thuét ngit "haloalkyl,” dugc st dung & ddy chi nhom alkyl trong d6 mdt hodc nhiéu
nguyén tir hydro da dugc thay thé bang nguyén tir halogen. Thuét ngit "Cn.m haloalkyl" chi
nhoém Crem alkyl 6 tit n dén m nguyén tir cacbon va tur it nhét mot 1én dén {2(n dén m)+1}
nguyén tir halogen, c6 thé 1a gidng hodc khic nhau. Theo mot s6 phuong 4n, nguyén tit
halogen 1a cac nguyén tu flo. Theo mdt s6 phuong 4n, nhom haloalkyl c6 1 dén 6 hoic 1
dén 4 nguyén tr cacbon. Cac nhém haloalkyl vi du bao gém CF3, CoFs, CHF,, CHF, CCls,
CHCl,, C,Cls va cac nhém tuong tu. Theo mot ) phuong an, nhom haloalkyl 1a nhom

floalkyl.
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Thuét ngit "haloalkoxy," dugc st dung m¢t minh hodc két hop véi cac thudt ngiy
khac, chi nhém c6 cdng thirc -O-haloalkyl, trong d6 nhdém haloalkyl 1 nhu duge dinh nghia
trén ddy. Thut nglt "Cu.m haloalkoxy" chi nhom haloalkoxy, nhém haloalkyl cia nhom
nay c6 n dén m cacbon. Vi du cac nhém haloalkoxy bao gdm triflometoxy va cdc nhém
twong tir. Theo mot s6 phuong 4n, nhém haloalkoxy nay c6 1 dén 6, 1 dén 4, hodc 1 dén 3

nguyén tr cacbon.

Thuét ngir "oxo" chi nguyén t oxy lam nhom thé hoa tri hai, tao thanh nhém
cacbonyl khi dugc gan véi cacbon, hodc duoc gan v6i nguyén tir khac loai tao thanh nhom
sulfoxit hodc sulfon, hodc nhém N-oxit. Theo mot sb phuong an, cac nhém di vong tuy y

¢6 thé duoc thé bing 1 hodc 2 nhém thé oxo (=0).

Thuét ngt “dugc oxy hda” khi dé cap dén nguyén tir N tao vong dé chi N-oxit tao

vong.

Thuét ngit “duoc oxit hoa” khi dé cap dén viéc nguyén tir S tao vong dé chi sulfonyl

tao vong hodc sulfinyl tao vong.

Thuét ngtt "thom" chi vong cacbon hodc di vong c6 mgt hodc nhiéu vong chua bao
hoa nhiéu 14n c6 ddc tinh thom (ikc la, ¢6 (4n + 2) electron O (pi) bat dinh x trong d6 n

1a s6 nguyén).

Thuét ngtt "aryl," dugc st dung mdt minh hodc két hop véi céc thuét ngit khac, chi
nhom hydrocacbon thom, cé thé 1a nhom don vong hodc da vong (vi dy, c6 2 vong ngung
tu). Thuét ngtt "Ch.m aryl" chi nhém aryl c6 tor n dén m nguyén tir cacbon trén vong. Céc
nhém aryl bao gdm, vf du, phenyl, naphtyl va cc nhém tuong tu. Theo mot s6 phuong an,
cac nhom aryl c6 tir 6 dén khoang 10 nguyén tir cacbon. Theo mot s6 phuong 4n cic nhom
aryl c6 6 nguyén tir cacbon. Theo mot sd phuong 4n cac nhém aryl ¢6 10 nguyén tir cacbon.

Theo mét s6 phwong 4n, nhém aryl nay 1a phenyl.

Thuét ngtt "heteroaryl" hodc "di vong thom," dugc sit dung mot minh hodc két hop
v6i cac thuét ngit khéc, chi di vong thom don vong hodc da vong ¢ it nhat mot thanh phan
vong 1a nguyén tir khéc loai dugce chon tir luu huynh, oxy va nito. Theo mot s6 phuong 4n,
vong heteroaryl c6 1, 2, 3 hodc 4 thanh phan vong 12 nguyén tir khac loai doc lap dugce
chon tir nito, luu huynh va oxy. Theo mot s6 phuong 4n, N tao vong bét ky trong goc
heteroaryl c6 thé 1a N-oxit. Theo mot s6 phwong 4n, heteroaryl c6 5-14 nguyén tir trén vong
bao gdm nguyén tir cacbon va 1, 2, 3 hodc 4 thanh phan vong 1a nguyén tir khic loai doc
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14p dugc chon tir nito, luu huynh va oxy. Theo mot s6 phwong 4n, heteroaryl nay c6 5-10
nguyén ti trén vong bao gdm nguyén tir cacbon va 1, 2, 3 hodc 4 thanh phan vong 14 nguyén
ttr khac loai ddc lap dugc chon tur nito, luu huynh va oxy. Theo mot s phuong 4n,
heteroaryl ndy c6 5-6 nguyén tu trén vong va 1 hodc 2 thanh phan vong 1a nguyén tir khac
loai doc 1ap duoc chon tir nito, luu huynh va oxy. Theo mot sb phuong an, heteroaryl nay
1a vong heteroaryl c6 ndm hodc séu canh. Theo cac phuong an khic, heteroaryl nay la vong

heteroaryl hai vong ngung tu c6 tdm canh, chin canh hodc muoi canh.

Vong heteroaryl c¢6 ndm canh la nhém heteroaryl c6 ndm nguyén tu trén vong trong
d6 mot hoac nhiéu (v du, 1, 2 hodc 3) nguyén tir trén vong doc 14p dugc chon tr N, O va

S.

Vong heteroaryl c6 sdu canh 1a nhém heteroaryl c6 sdu nguyén tu trén vong trong
dé mot hoac nhiéu (vi du, 1, 2 hodc 3) nguyén tir trén vong doc lap duge chon tir N, O va
S.

Thuat ngit "xycloalkyl," dugc st dung mot minh hodc két hop véi cac thuat ngit
khéc, chi hé vong hydrocacbon khong thom (don vong, hai vong, hodc da vong), bao gom
cac nhom alkyl duge déng vong va alkenyl. Thuét ngit "Com xycloalkyl" chi xycloalkyl
ma c6 n dén m thanh phan vong 1a nguyén t& cacbon. Cac nhoém xycloalkyl ¢6 thé bao gdm
cac nhom don vong hodc da vong (vi du, ¢6 2, 3 hodc 4 vong ngung tu) va cac vong X0an.
Céc nhom xycloalkyl c6 thé c6 3, 4, 5, 6 hodc 7 cacbon tao vong (Cs.7). Theo mot sb
phuong an, nhom xycloalkyl nay ¢6 3 dén 6 thanh phan vong, 3 dén 5 thanh phan vong,
hodc 3 dén 4 thanh phan vong. Theo mot sé phwong an, nhém xycloalkyl nay 1a nhém don
vong. Theo mot sé phuwong én, nhom xycloalkyl nay 1a nhom don vong hodc hai vong.
Theo mét s phwong 4n, nhém xycloalkyl nay la nhém Cs.¢ xycloalkyl don vong. Nguyén
tir cacbon tao vong cia nhom xycloalkyl c6 thé tuy y dugc oxy hoa dé tao thanh nhom oxo
hoic sulfido. Cac nhom xycloalkyl cling bao gbm céc xycloalkyliden. Theo mét s6 phuong
4n, xycloalkyl 1a xyclopropyl, xyclobutyl, xyclopentyl hodc xyclohexyl. Cling bao gdm
trong dinh nghia cta xycloalkyl la cac gbc ma c6 mot hodc nhiéu vong thom ngung tu (2kc
la, ¢c6 mot lién két chung voi) voi vong xycloalkyl, vi du, cac dAn xuét benzo hoic thienyl
cia xyclopentan, xyclohexan va cac nhom tuong tw. Nhém xycloalkyl chira vong thom
ngung tu c6 thé duoc gdn qua nguyén tir tao vong bét ky bao gdm nguyén tit tao vong clia

Y

vong thom ngung tu. Cac vi dy v& céc nhém xycloalkyl bao gom yclobutyl,

xyclopentyl, xyclohexyl, xycloheptyl, xyclopentenyl, xyclohexenyl, xyclohexadienyl, va
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cac nhém twong tu. Theo mdt s6 phuong an, nhom xycloalkyl nay la xyclopropyl,

xyclobutyl, xyclopentyl, hodc xyclohexyl.

Thuét ngit "heteroxycloalkyl," dugc st dung mot minh hodc két hop v6i céac thuit
ngtt khac, chi hé vong hodc vong khong thom, ma tiy y ¢ thé chira mot hodc nhidu nhém
alkenylen 1a mot phan cta chu triic vong, ma cd it nhit mot thanh phan vong la nguyeén tir
khac loai doc 1ap duge chon tir nito, luu huynh, oxy va phospho, va ¢6 4-10 thanh phan
vong, 4-7 thanh phan vong, hodc 4-6 thanh phan vong. Thuat ngit “heteroxycloalkyl” bao
g0m cac nhom heteroxycloalkyl don vong c6 4, 5, 6 va 7 canh. Cac nhom heteroxycloalkyl
c6 thé bao gdm céac hé nhan mot hodc hai vong (v du, c6 hai vong ngung tur hodc co cau
nbi) hodc cac hé vong xodn. Theo mot s& phuong 4n, nhém heteroxycloalkyl 12 nhom don
vong ¢ 1, 2 hodc 3 nguyén tir khac loai doc lap dugce chon tir nito, luu huynh va oxy.
Nguyén tir cacbon va cac nguyén tir khac loai tao vong ctia nhom heteroxycloalkyl co thé
tuy y dugc oxy hoa dé tao thanh nhém oxo hodc sulfido hodc nhom lién két duoc oxy héa
khac (vi du, C(O), S(0), C(S) hodc S(O)2, N-oxit v.v.) hodc nguyén ti nito c6 thé dugc thé
bén bac. Nhom heteroxycloalkyl c6 thé dugc gdn qua nguyén tit cacbon tao vong hogc
nguyén ti khac loai tao vong. Theo mot s6 phuong 4n, nhém heteroxycloalkyl chira 0 dén
3 lién két d6i. Theo mot sd phuong an, nhém heteroxycloalkyl chira 0 dén 2 lién két doi.
Ciing bao gom trong dinh nghia cta heteroxycloalkyl 1a cac gdc ma c6 mot hoic nhiéu
vong thom dugc ngung tu (titc la, c6 mdt lién két chung voi) v6i vong heteroxycloalkyl,
vi du, cac din xuit benzo hoic thienyl ctia piperidin, morpholin, azepin, v.v. Nhom
heteroxycloalkyl chita vong thom ngung tu co6 thé duoc gén qua nguyén tir tao vong bat ky
bao gdm nguyén ti tao vong cua vong thom ngung tu. Cac vi du vé céc nhém
heteroxycloalkyl bao gdm 2-pyrolidinyl, morpholinyl, azetidinyl, tetrahydrofuranyl,
tetrahydropyranyl, va piperazinyl.

O cac doan nhit dinh, cac dinh nghia ho#c cac phuong an chi cac vong cu thé (vi
du, vong azetidin, vong pyridin, v.v.). Trir khi ¢6 quy dinh khéc, cac vong nay co thé duoc
gan voi thanh phan vong bét v&i diéu kién rang hoa tri ctia nguyén tir khong vugt qua. Vi
du, vong azetidin c¢6 thé duoc gin & vi tri bat ky ctia vong nay, trong khi vong Aazetidin-?)-

yl duoc gin & vi tri 3.

Céc hop chat dwgc mo ta trong ban md ta nay c6 thé cac hop chét bat dbi ximg (vi
du, ¢6 mot hodic nhitu tAm 1ap thé). Tt ca cac chét ddng phan 1ap thé, nhu cac chét dong
phan ddi anh va cac chit ddng phan khong dbi quang, duge du dinh thudc sang ché trir khi
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¢6 quy dinh khac. Cac hop chit theo sang ché ma chira nguyén tir cacbon dugc thé bat dbi
xtng c6 thé dugc tach dudi céc dang raxemic hodc quang hoat. Céc phwong phap dé didu
ché cac dang quang hoat tr cac vt liéu ban dau khong hoat dong quang hoc 1a dugc biét
trong linh vuc nay, nhu bang k¥ thuat tich cac hdn hop raxemic hodc béng cach tbng hop
lap thé chon loc. Nhiéu chét déng phén di hinh cua olefin, cac lién két doi C=N va céc lién
két tuong tu cling c6 thé c6 mit trong cac hop chét dugc mé ta & day, va tit ca cac chat
ddng phan bén nhu vay dugc du dinh thude sang ché. Cac chét ddng phan di hinh cis va
trans clia cac hop chét theo sang ché duge mo ta va co thé dugc tach dudi dang hdn hop

clia cac chit dong phan hodc dudi dang céc dang dong phan da dugc tach.

K¥ thuat tach céac hdn hop raxemic cua cac hop chit co thé duogc thuc hién bé‘mg
phuong phap bat ky trong sé nhiu phuong phap duge biét trong linh vye nay. Mot phuong
phap bao gdm t4i két tinh phan doan bing cach st dung axit phan giai bat doi ma la axit
hitu co tao mudi, quang hoat. Cac chat phan giai thich hgp cho cac phuong phap tai két
tinh phan doan 13, v/ du, cdc axit quang hoat, nhu cac dang D va L cua axit tartaric, axit
diaxetyltartaric, axit dibenzoyltartaric, axit mandelic, axit malic, axit lactic hodc nhiéu axit
camphorsulfonic quang hoat khac nhau nhu axit a-camphorsulfonic. Cac chit phan giai
khéc thich hop cho cac phuong phap két tinh phan doan bao gdm cic dang tinh khiét vé
mat déng phén lép thé cta o-metylbenzylamin (v du, cac dang S va R, hodc céc dang tinh
khiét v& mit ddng phan khong ddi quang), 2-phenylglyxinol, norephedrin, ephedrin, N-

metylephedrin, xyclohexyletylamin, 1,2-diaminoxyclohexan va cac chét tuong tu.

K¥ thudt tch cac hdn hop raxemic cling c6 thé duoc thuc hién béng cach ria giai
trén cot duoc nhodi chét phan giai quang hoat (vi du, dinitrobenzoylphenylglyxin). Thanh
phan dung mdi rira giai thich hop c6 thé duge xac dinh béi ngudi c6 hiéu biét trung binh

trong linh vyc nay.

Theo mét s& phuong 4n, cac hop chat theo sang ché c¢6 cu hinh (R). Theo cac
phuong an khéc, hop chét nay c6 cu hinh (S). Trong céc hop chét ¢6 nhiéu hon mot tAm
bat ddi xtmg, mdi trong sd cac tim bat ddi ximg trong hop chat nay doc 1ap co thé 1a dang

(R) hodc dang (S), trir khi c6 quy dinh khac.

Céc hop chit theo sang ché ciing bao gdm céc dang tautome. C4c dang tautome 12
do su hoan déi cia lién két don véi lién két déi lién ké cung véi su di chuyén dong thoi

cua proton. Cac dang tautome bao gdm céc tautome di bién proton ma 1a céac trang thai
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proton héa déng phan c6 tbng dién tich va cong thtic thuc nghiém giéng nhau. Vi du céac
tautome di bién proton bao g@)m céac cdp keton — enol, cac cap amit — axit imidic, cac cdp
lactam — lactim, cic cdp enamin — imin, va cdc dang vong trong dé proton cé thé chiém
dong hai hodc nhiéu vi tri cta hé di vong, vi du, 1H- va 3H-imidazol, 1H-, 2H- va 4H-
1,2,4-triazol, 1H- va 2H- isoindol va 1H- va 2H-pyrazol. C4c dang tautome cé thé & trang

thai can bang hoic bi chan khong gian & trong mot dang bang cach thé thich hop.

Céc hop chét theo sang ché cling c6 thé bao gbm tit ca cic dang dong vi cia cac
nguyén tir cd trong cac chit trung gian hodc cac hop chét cubi. Cac dang ddng vi bao gdm
cac ddng vi ma cac nguyén tir ctia chiing c6 sé nguyén tir gidng nhau nhung khéc nhau vé
56 khéi. Vi du, cac ddng vi ctia hydro bao gom triti va doteri. Mot hodc nhidu nguyén tir
cAu thanh ctia cac hop chat theo sang ché c6 thé duogc thay thé hodc duoc thé bing cac dong
vi clia c4c nguyén tir xuat hién phong pht trong tu nhién hogc khong tu nhién. Theo mot
sé phuong 4n, hop chit nay bao gdm it nhat mot nguyén ti doteri. Vi dy, mot hodc nhiéu
nguyén tir hydro trong hop chét theo sang ché co thé dugc thay thé hodc duge thé bang
doteri. Theo mot s phuong 4n, hop chit nay bao gbm hai hodc nhiéu nguyén tir doteri.
Theo mdt s6 phuong 4n, hop chét nay bao gom 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 hodc 12
nguyén tu doteri. Cc phuong phap téng hop dé dua cac dong vi vao cac hop chat hitu co
1a duogce biét trong linh vuc nay (Deuterium Labeling in Organic Chemistry, tic gia Alan F.
Thomas (New York, N.Y., Appleton-Century-Crofts, 1971; The Renaissance of H/D
Exchange, tdc gia Jens Atzrodt, Volker Derdau, Thorsten Fey va Jochen Zimmermann,
Angew. Chem. Int. Ed. 2007, 7744-7765; The Organic Chemistry of Isotopic Labelling,
tdc gia James R. Hanson, Royal Society of Chemistry, 2011. Cac hop chét dugc danh ddu
ddng vi c6 thé dugc sir dung trong céc nghién ctru khac nhau nhu quang phd NMR, cac thi

nghiém chuyén hoéa va/hodc cac thir nghiém.

Viéc thay thé béng cac déng vi nang hon nhu doteri, c6 thé mang lai mot sb loi ich
didu tri nhét dinh do &n dinh chuyén héa hon, vi du, ting thoi gian bén hily in vivo hodc
giam yéu cau vé lidu lugng, va do d6 c6 thé duoc uu tién trong mot sb truong hop (A.
Kerekes va dong tac gia J. Med. Chem. 2011, 54,201-210; R. Xu va dong téc gia J. Label
Compd. Radiopharm. 2015, 58, 308-312).

Thuét ngit, "hop chét," nhu duge st dung trong ban md ta nay c6 nghia bao gOm tat

c& cac chit ddng phéan 14p thé, ddng phan di hinh, cAc tautome va céc dbng vi ctia cac cu

truc dugc mod ta. Thuét ngt nay cling c6 nghia la chi cac hop chét theo sang ché, bat ké
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chung dugc didu ché nhu thé nao, vi du, bing cach téng hop, qua cic quy trinh sinh hoc
(vi du, trao ddi chét hodc chuyén hoa bang enzym), hogc hodc két hop cac phuong phap

nay.

TAt ca cac hop chét, va cac mudi dugc dung cda ching, co thé duoc phat hién cung
véi cac chit khac nhu nude va dung moi (vi du, cac hydrat va solvat) hodc co thé duoc
tach. Khi & trang thai rén, cac hop chét duge mo ta & diy va cac mubi cta n6 c6 thé xut
hién & nhiéu dang khéac nhau va co thé, vi du, co dang solvat, bao gém hydrat. Céc hop chét
nay c6 thé & dang trang théi ran bat ky, nhu da hinh hodc solvat, ngoai trir ¢ chi dan 18
rang khéc, chi din trong ban mo ta nay vé céc hop chit va muébi ctia chung cling dugc hiéu

1a bao ham dang trang thi rén bt ky ctia hop chét nay.

Theo mot sb phuong an, cac hop chét theo sang ché, hodc cac mubi cia ching, vé
co ban duogc tach. Thuat nglt "vé co ban dugc tach" c6 nghia 1a hop chét nay duoc tach it
nhit mét phan hoic dang ké khoi méi truong trong d6 n6 dugc tao ra hodc duge phat hién.
Tach mot phén ¢6 thé bao gdm, vi du, céc thanh phan duge 1am giau trong cac hop chét
theo sang ché. Tach dang ké c6 thé bao gdm cac thanh phan chta it nhét khoang 50%, it
nhét khoang 60%, it nhat khoang 70%, it nhét khoang 80%, it nhat khoang 90%, it nhét
khoang 95%, it nhét khoang 97%, hoc it nhat khoang 99% theo khdi lugng céc hop chét

theo sang ché, hodc mudi cia chung.

Cum tlr "dugce dung" dugc st dung & day dé chi céac hop chét, vat liéu, cac ché phém
nay va/hodc cac dang bao ché, trong pham vi dénh gia y khoa hop 1y, thich hop dé str dung
trong viéc tiép xtic v6i cdc md cua ngudi hodc dong vat ma khong gy phén ting ddc tinh,
kich tmg, di tng qué mrc, hodc vAn d& hodc bién ching khéc, twong xtng voi ty 1€ loi

ich/nguy co hop ly.

Céac thuat ngit, "nhiét dd mdi trudong" va "nhiét do trong phong," nhu dugc st dung
trong ban mo ta nay, dugc hiéu trong linh vue nay, va néi chung chi nhiét do, v du, nhiét
d6 phan ng, ma 1a khoang nhiét do cia phong trong d6 phan ing dugc tién hanh, vi du,
nhiét d6 khoang tir 20 °C dén khoang 30 °C.

Sang ché ciing bao gdm cac mudi dugce dung ctia céc hop chét duge mo ta trong ban
mé ta nay. Thudt nglt "céac mubi duge dung" chi cac dan xuét cua cac hop chat duoc boc
10 trong d6 hop chét gbc duge bién d6i bang cach chuyén hoa gbc axit hodc bazo sén c6

thanh dang mubi ctia n6. Céc vi du vé cac mudi dugc dung bao gom, nhung khong gidi
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han 0, cac mubi axit khoang hoic hitu co cta céc géc bazo nhu amin; cac mudi hitu co
hodc kidm cta cac gdce axit nhu axit carboxylic; va cac dang twong tu. Céc mudi duge dung
theo sang ché bao gom céc mudi khong doc ctia hop chét gbc duge tao thanh, vi du, tir cac
axit vd co hodc hitu co khong doc. Cac mubi duge dung theo sang ché c6 thé duge téng
hop tir hop chét gbc chira gbe axit hodc bazo bang cac phuong phap héa hoc thong thuong.
N6i chung, cac mudi nay c6 thé duoc didu ché bang cach cho dang axit hodc bazo tu do
ctia cac hop chét nay phan tng v6i lugng theo hé sd ty lugng cia axit hodc bazo thich hop
trong nudc hodc trong dung moéi hitu co, hoac trong hdn hop ctia ca nude va dung méi hitu
co; néi chung, méi truong khong nude nhu ete, etyl axetat, ruou (vi du, metanol, etanol,
iso-propanol ho#c butanol) hogc axetonitril (MeCN) 1a dugc vu tién. Danh sach cac mudi
thich hop tim dugc trong tai liéu: Remington's Pharmaceutical Sciences, xuét ban lan thi
17, (Mack Publishing Company, Easton, 1985), trang 1418, Berge va dong tdc gid, J.
Pharm. Sci., 1977, 66(1), 1-19 va trong tai liu: Stahl va dong tdc gia, Handbook of
Pharmaceutical Salts: Properties, Selection, and Use, (Wiley, 2002). Theo mot s6 phuong

an, cac hop chat dugc md ta trong ban mo ta nay bao g6m cac dang N-oxit.
Téng hop

Céc hop chét theo sang ché, bao gdm céc mudi cua ching, ¢ thé dugc didu ché
bang cach st dung céc k¥ thuét tdng hop hitu co da biét va co th duoc tdng hop theo bat
ky trong s& nhidu con duong téng hop 6 thé co, nhu cdc con dudng trong céc So 6 dudi
day.

Céc phan tung dé diéu ché cac hop chét theo sang ché c6 thé duogc tién hanh trong
cac dung moi thich hgp ma co thé duoc chon d& dang bdi ngudi c6 hiéu biét trung binh
trong linh vuc téng hop hitu co. Céc dung méi thich hop v& co ban c6 thé khong phan tng
v6i céc vat liéu ban dau (cc chit phan ting), céc chét trung gian hoic céc san pham & nhiét
dd ma cac phan tng dugc tién hanh, v/ du, nhiét do c6 thé nam trong khodng tir nhiét do
két dong cua dung moi dén nhiét do soi cua dung méi. Phan ung da cho c6 thé duoc tién
hanh trong mot dung moi hodc mot hdn hop clia nhiéu hon mot dung méi. Tuy thudc vao
budc phén ing cu thé, cac dung moi thich hgp cho budce phén tng cu thé c¢6 thé duoc chon

boi nguoi ¢ hidu biét trung binh trong linh vuc nay.

Viéc diéu ché cac hop chat theo sang ché ¢ thé bao gom viéc bao vé va khu bao vé

cac nhom héa hoc khac nhau. Su can thiét cua viée bao vé va khur bao vé, va viéc iva chon
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céc nhom bao vé thich hop, c6 thé duoc ngudi co hiéu biét trung binh trong linh vuc nay
xac dinh mot cach dé dang. Hoa hoc vé c4c nhom bao vé duge md ta vi du trong cic tai
liu: Kocienski, Protecting Groups, (Thieme, 2007); Robertson, Protecting Group
Chemistry, (Oxford University Press, 2000); Smith va déng tdac gia, March's Advanced
Organic Chemistry: Reactions, Mechanisms, and Structure, Xuat ban 1an tha 6. (Wiley,
2007); Peturssion va dong tdc gid, "Protecting Groups in Carbohydrate Chemistry," J.
Chem. Educ., 1997, 74(11), 1297; va Wuts va c’z’éng tdc gid, Protective Groups in Organic
Synthesis, xuat ban 1an tht 4, (Wiley, 2006).

Céc phan tmg co thé dugc kiém tra bang phuong phap thich hop bat ky duoc biét
trong linh vuc nay. Vi dy, su tao thanh sén pham c6 thé duogc kiém tra bang cdc phuong
tién quang phd, nhu phd cong hudng tir hat nhan (vi dyu, 'H hodc BC), phd héng ngoai,
quang phd (vi du, UV-kha kién), ph6 khdi hozc bing c4c phuong phép sic ky nhu sdc ky
16ng hiéu nang cao (HPLC) hoic sic ky 16p méng (TLC).

Céc So dd du6i day dua ra huéng dan chung dé diéu ché cac hop chét theo sang
ché. Ngudi ¢6 hidu biét trung binh trong linh vuc nay sé hidu ring céc quy trinh diéu ché
duoc thé hién trong céc So dd nay c6 thé dugc thay do6i hodc t61 wu hoa bang cach st dung
kién thirc chung vé hoa hoc hitu co dé didu ché nhiéu hop chét khac nhau theo sang ché.

Céc hop chit c6 Cong thirc (T) ¢6 thé dugc diu ché, vi du bang cach sir dung quy

trinh nhw duoc minh hoa trong céc so dd duéi dy.

So dd 1: Tdng hop céc thé lién hop truc tiép

X
AN

| + HS—R1 —_— S R1
~ /
Y RZ/ S

S
RZ/\S N

Gbc hudng dich vi 6ng phan tir nho ma chira thiol vbn ¢6 (R?-SH), nhu DM1 hoic
DM4, ¢c6 thé duge hoat hoa béng cé4ch tao ra pyridyl disulfua (trong d6 X vi du la, H, halo,
v.v.), ¢6 thé duoc thay thé bang peptit R! chira thiol trong phan Gng trao dbi disulfua dé

tao ra thé lién hop mong muén trong d6 —S-S- 1a gbc lien két L.

So @b 2: Tdnge hop céc thé lién hop truc tiép
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X S R2 R2
\ N/ \S_R1 + gy ————= s Ry

Céach khac, peptit R!, ma chua thiol vbn c6, c6 thé duge hoat hoa bang cach tao ra
pyridyl disulfua (IT) ma c6 thé dugc thay thé bing R? chira thiol trong phéan Gng trao doi

disulfua dé tao ra thé lién hop mong mudn trong d6 L 12 —S-S-.

So dd 3: Téng hop céc thé lién hop thioetyl amin amit

X
\ R5 RS R5 \RG
| i R ey TN S {0 re
é G -
= . _S ' \ F SH s T/
R3 —,RA l R3 .R4 A
\Y Vil
R5 RG
o . 2 .:: 0
Khibaove R~ s .
—_— s 7 NH
R® R* /
Vil x ©°

Etyl amin duoc bao vé, chira nhom thiol ma dugc hoat hoa ¢ dang pyridyl disulfua
V ¢6 thé duogc cho phan Gng véi R? chtta thiol trong phan Gmg trao ddi disulfua dé tao ra
VII. Disulfua VII ¢6 thé duge khir bao vé dé tao ra VIII va dugce cho phan ung tiép voi

propionic maleimit IX trong phan Gng ghép cép axit d8 tao ra amit X. Amit X c6 thé duge
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cho phan Ung vai peptit chira thiol trong phan tng cong Michael dé tao ra thé lién hop

mong muon.

So dd 4: Tdng hop cic thé 1ién hop thiobutyric amit

X R2 O
AN RS RS O \SH RE R¢ O /
I P s — R2\ /S + N
N s~ 7 OH s : OH ~ON NH,
Rz “‘R4 R7 "‘RB R3 ‘R4 R7 'RS o
Xl Xl X
(o}
R' —SH
| \
N SN
H
o
XV
o
R1
/
S
N
H H
R3 §4 R7 ’Rﬂ (@)

Axit butyric chira thiol ma dugc hoat hoa ¢ dang pyridyl disulfua XI co6 thé duoc
cho phan ting v6i R? chua thiol trong phan ung trao d6i disulfua dé tao ra XII. Disulfua
axit XII ¢6 thé dugc cho phan tng véi etylaminomaleimit XIII trong phan tng ghép cap
axit dé tao ra amit XIV. Amit XIV ¢6 thé dugc cho phan Gng v6i peptit chira thiol trong

phan tng cong Michael dé tao ra thé lién hop mong mudn.

Céc peptit R! c6 thé dugc diéu ché bang cach st dung phwong phap tbng hop pha
ran dau tién dugc mo ta boi Merrifield trong tai liéu J.A.C.S., quyén 85, cac trang tir 2149-
2154 (1963), mic du cac phuong phép da biét khac trong linh vuce nay ciing c6 thé duge
st dung. K thuat Merrifield d& dugc hiéu r6 va 1a phuong phap phd bién dé diéu ché cac
peptit. Céc k¥ thuat hitu ich dé tdng hop peptit pha rin dugc md ta trong mot s tai lieu
nhu " Principles of Peptide Synthesis - Nguyén tic tong hop peptit" ctia Bodanszky,
Springer Verlag 1984. Phuong phap tdng hop nay bao gdm viéc bd sung ting bude cic
axit amin duoc bao vé vao mach peptit dang phat trién dugc lién két boi cac lién két cong
hoa tri véi hat nhua ran. Theo quy trinh nay, cac thudc tht va san phém phu duogc loai bd
bang cach loc, do d6 khong cdn thiét phai tinh ché chat trung gian. Khai niém chung cua

phuong phép nay phu thudc vao viéc gan axit amin dau tién cia mach vao polyme rdn bang
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lién két cdng hoa tri, tiép theo 1a viéc bd sung axit amin dugc bao vé¢ tiép theo, 1an luot,
timg budc mot cho dén khi c6 trinh ty mong mubn duoc lap rap. Cubi cling, peptit dugc

bao vé dugc loai bo khoi gia d& nhua rdn va cadc nhom bao vé dugce cat bo.

Céc axit amin c6 thé duoc gén vao polyme thich hop bét ky. Polyme nay phai khong
hoa tan trong dung moi dugc su dung, phai cé dang vat ly 6n dinh cho phép loc dé dang,
va phai chira nhém chtrc ma axit amin dugc bao vé dAu tién c6 thé duoc lién két chic chin
béng lién két cong hoéa tri. Nhiéu loai polyme khac nhau phu hop cho muc dich nay, nhu

xenluloza, ruou polyvinyl, polymetylmethacrylat, va polystyren.
Phwong phdp sir dung

Séang ché dé xut viéc st dung céc hop chét c6 Cong thic (I) trong diéu tri cac bénh,
nhu ung thu hodc bénh thodi hoa than kinh. M6t khia canh khéc ctia sang ché dé cap dén
viée str dung cic hop chét c6 Cong thire (1) dé diéu tri cc bénh lién quan dén mo c6 tinh
axit hodc thiéu oxy bi bénh, nhu ung thu. Tinh trang thiéu oxy va nhiém toan 1a céc dau
hiéu sinh ly ctia nhiéu qua trinh bénh, bao g6m ung thu. Trong bénh ung thu, thiéu oxy la
mot co ché gay ra sy phat trién ctia mdi trudng axit trong cac khéi u rdn. Do d6, cac ion
hydro phai dugc loai bo khoi té bao (vi du, bang bom proton) dé duy tri d6 pH binh thuong
trong té bao. Két qua ctia viéc xudt ra cac ion hydro nay la té bao ung thu c6 gradien do pH
tang 1én qua 16p lipit kép cua mang té bao va do pH thip hon & viing ngoai bao so vdi té
bao binh thudng. Mot cach tiép can dé cai thién hiéu qua va chi s tr liéu cta cac chét gay
doc t6 bao 12 tan dung dac tinh sinh 1y nay dé gitip phan phdi co chon loc hop chét dén cac

té bao thiéu oxy trong mo khde manh.

Trong cac phuong phap diéu tri nay, luong hitu hiéu trong didu tri cuia hop chat cé
cong thue (I) hodc mudi duoc dung ctia no6 ¢co thé dugc st dung nhu mot tac nhan don 1&
hoac két hop véi cac hinh thuec tri liéu khac, nhu birc xa ion hoa hodc cac chét gdy doc té
bao trong trudng hop ung thu. Trong liéu phap két hop, hop chat c6 cong thirc (I) ¢6 thé
duoc stir dung trude, cung lac hodc sau phuong thic tri liéu khac, nhu duge nguoi co trinh
do6 trung binh linh vuc nay hiéu 5. Mot trong hai phuong phap diéu tri (tdc nhan don 1é
hodc két hop véi cac hinh thure tri liéu khéc) ¢6 thé dugc st dung nhur mot dot diéu tri bao

gbm nhiéu liéu hogc phuong phép diéu tri trong mot khoang thoi gian.

Vi du v& c4c bénh ung thu c6 thé didu tri dugc béng cach sir dung cac hop chat theo

sang ché bao gdm, nhung khéng gidi han ¢, ung thu dai truc trang, ung thu da day, ung thu
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xuong, ung thu tuy, ung thu da, ung thu dAu va cb, u hic séc td da hodc trong mit 4c tinh,
ung thu tir cung, ung thu budng tring, ung thu tryc trang, ung thu ving hu mon, ung thu
da day, ung thu tinh hoan, ung thu tir cung, ung thu biéu md bng din trimg, ung thu bidu
mo ndi mac tr cung, ung thu ndi mac tr cung, ung thu bidu md ¢b tir cung, ung thu bidu
md am dao, ung thu biéu md am hg, bénh Hodgkin, u lympho khong phai dang Hodgkin,
ung thu thuc quan, ung thu rudt non, ung thu hé noi tiét, ung thu tuyén giap, ung thu tuyén
cin gidp, ung thu tuyén thuong than, sacdm md mém, ung thu nidu dao, ung thu duong
vat, cac bénh bach cau cép hodc man tinh bao gém bénh bach ciu tiy bao cép tinh, bénh
bach cdu tiy bao man tinh, ung thu méu cip tinh nguyén bao lympho, bénh bach cau
lymphd bao man tinh, khéiu rin & tré em, u lympho bao, ung thu bang quang, ung thu thin
hodc niéu dao, ung thu biéu mé bé than, khéi u hé than kinh trung wong (CNS), u lympho
hé thin kinh trung vong (CNS) tién phat, tao mach khdi u, u cot séng, u than kinh dém
than ndo, u tuyén yén, sacom thé Kaposi, ung thu biéu bi, ung thu té bao vay, u lympho té
bao T, bénh ung thu do mai trudong gay ra bao g0m cac bénh do thach mién gay ra, va céc

dang két hop cua cac bénh ung thu nay.

Theo mot sé phuong 4n, cac bénh ung thu ¢6 thé didu tri dugc bang cac hop chat
theo sang ché bao gdbm ung thu bang quang, ung thu xuong, u than kinh dém, ung thu vi
(vi du, ung thu vt ba 4m tinh), ung thu ¢d tir cung, ung thur rudt két, ung thu dai truc trang,
ung thu ndi mac tr cung, ung thu biéu mo, ung thu thuc quan, sacom Ewing, ung thu tuyén
tuy, ung thu tti mat, ung thu da day, khéi u da day rudt, ung thu dau va c¢d (ung thu hé hd
hép tiéu hoa trén), ung thu dudng rudt, sacom Kaposi, ung thu thén, ung thu thanh quan,
ung thu gan (vi du, ung thu biéu mo té bao gan), ung thu phdi (vi du, ung thu phdi khong
phai té bao nhé, ung thu bidu mo tuyén), u hic sac td, ung thu tuyén tién liét, ung thu truc
trang, ung thu biéu md than té bao sang, ung thu da, ung thu da day, ung thu tinh hoan,

ung thu tuyén giap va ung thu tir cung.

Theo mot sd phuong an, cac bénh ung thu cé thé diéu tri duoc béng cac hop chét
theo sang ché bao gdbm u hic sic t (vi dy, u hic séc td 4c tinh di can), ung thu than (vi du
ung thu biéu mb té bao sang), ung thu tuyén tién liét (vi du ung thu biéu md tuyén tién liét
khang liéu phép hooc-mén), ung thu v, ung thu vi bo ba am tinh, ung thu rudt két va ung
thu phdi (vi du ung thu phéi khong phai té bao nhé va ung thu phdi t€ bao nho). Ngoai ra,
sang ché bao gém cac bénh ung thu 4c tinh khang tri hodc tai phat ma sy tién trién cta

chung c6 thé duoc tic ché bang cach si dung céc hop chét theo sang ché.
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Theo mdt sb phuong an, bénh ung thu ma cé thé didu tri duoc béng cach sur dung
cac hop chét theo sdng ché bao gbm, nhung khong gidi han 6, khéi u rén (v du, ung thu
tuyén tién liét, ung thu rudt két, ung thu thuc quan, ung thu ndi mac tr cung, ung thur budng
tring, ung thu tir cung, ung thu thén, ung thu gan, ung thu tuy, ung thu da day, ung thu v,
ung thu phéi, ung thu dau va cb, ung thu tuyén giap, u nguyén bao xbp, sacom, ung thu
bang quang, v.v.), ung thu méau (vi du, u lympho, bénh bach cAu nhu bénh bach cau nguyén
bao lympho cép tinh (ALL), bénh bach cdu dang tiy cdp tinh (AML), bénh bach cau
lymphd bao man tinh (CLL), bénh bach cau dang tly man tinh (CML), u lympho lan toa
té bao B 16n (DLBCL), u lymphd té bao vo, u lympho khong phai dang Hodgkin (bao gdm
u lympho khong phai dang Hodgkin (NHL) khéng tri hodc tai phat va cac khéi u nang tai
phat), u lymphd dang Hodgkin hodc da u tiy) va cac dang két hop ciia cac bénh ung thu
nay.

Theo cac phuong 4n nhét dinh, hop chét c6 cong thirc (I) hodc mubi duge dung ctia
n6 co thé duge st dung két hop véi chit hoa tri liéu, liéu phép diéu tri ung thu hudng dich,
liéu phép mién dich hodc xa tri. Cac chét nay cé thé duoc két hop véi cac hop chét theo
sang ché dudi dang liéu duy nhAt, hogic cac chit nay c6 thé duogc str dung dong thoi hodc
tudn tu dudi dang lidu riéng biét. Theo mot ) phuong an, chét héa tri liéu, lidu phép didu
tri ung thu hudng dich, liéu phap mién dich hodc xa tri 12 it ddc hai hon cho bénh nhén,
nhu bang cach cho thdy doc tinh véi tiy xwong giam, khi duge st dung cing véi hop chét
c6 cong thue (I), hodc mubi duoc dung ctia no, so véi khi duge st dung két hop véi chét

huéng dich vi dng tuong Gng (vi du, R%-H).

Céc chét hoa tri liéu thich hop hodc céac chét chéng ung thu khac bao g61n, vi du,
céc chét alkyl hoa (bao gém, khong gi¢i han &, mu tac nito, cac dan xuét etylenimin, alkyl
sulfonat, nitrosouré va triazen) nhu mu tac uracil, chlormethin, xyclophosphamit
(Cytoxan™), ifosfamit, melphalan, chlorambucil, pipobroman, trietylen-melamin,
trietylenthiophosphoramin, busulfan, carmustin, lomustin, streptozocin, dacarbazin, va

temozolomit.

Céc chat thich hop khac dé st dung két hop véi cac hop chét theo sang ché bao gdm:
dacarbazin (DTIC), tuy y, cung véi céc thube hoa tri liéu khac nhu carmustin (BCNU) va
cisplatin; “Phéc dd diéu tri Dartmouth,” bao gém DTIC, BCNU, cisplatin va tamoxifen;
dang Kkét hop clia cisplatin, vinblastin, va DTIC; hodc temozolomit. Cac hop chét theo sang

JURIVUVALUIVIIIIL, Ay LY
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ché cling c6 thé dugc két hop vdi cac thudc tri lidu mién dich, bao gdm c4c xytokin nhu

interferon alpha, interleukin 2, va yéu td hoai tir khdi u (TNF).

Céc chét hoa tri 1iéu thich hop hodc cac chét chéng ung thu khéac bao gém, vi du,
cac chit chdng chuyén héa (bao gdm, khong gidi han &, cac chét ddi khang axit folic, cac
chat twong tu pyrimidin, cac chét twong tu purin va cac chét (rc ché adenosin deaminaza)
nhu methotrexat, 5-flouracil, floxuridin, cytarabin, 6-mercaptopurin, 6-thioguanin,

fludarabin phosphat, pentostatin, va gemcitabin.

Céc chét hoa tri liéu thich hop hodc cic chét chdng ung thu khac con bao gom, Vi
du, c4c sdn phém tw nhién nhét dinh va cac dan xudt ciia ching (vi du, vinca alkaloit, khang
sinh chéng khéi u, enzym, lymphokin va epipodophyllotoxin) nhu vinblastin, vincristin,
vindesin, bleomyxin, dactinomyxin, daunorubixin, doxorubixin, epirubixin, idarubixin,
ara-C, paclitaxel (TAXOL™), mithramyxin, deoxycoformyxin, mitomyxin-C, L-

asparaginaza, interferon (cu thé 1a IFN-a), etoposit, va teniposit.

Céc chit gdy doc té bao khac co thé dugc st dung két hop véi cac hop chét theo
séng ché bao gé)m, vi du, navelben, CPT-11, anastrazol, letrazol, capecitabin, reloxafin,

xyclophosphamit, ifosamit, va droloxafin.

Ciing thich hop 1am cac chit gay doc té bao nhu, vi du, epidophyllotoxin; enzym
chdng ung thu; mot chat e ché topoisomeraza; procarbazin; mitoxantron; phirc hop phdi
tri platin nhu cis-platin va carboplatin; chat diéu chinh phan tmg sinh hoc; chét trc ché sinh
trudng; tac nhan didu tri khang sdc td; leucovorin; tegafur; va cac yéu td ting trudng tao

mau.

(Céc) chat chéng ung thu khac bao gém cic liéu phép khéng thé nhu trastuzumab
(Herceptin), khang thé déi véi cac phan tir ddng kich thich nhu CTLA-4, 4-1BB va PD-1,
hoic khang thé ddi véi xytokin (IL-10, TGF-a, v.v.).

Céc chét chéng ung thu khac cling bao g0m céc chét phong bé su di cu t& bao mién
dich nhu cac chét dbi khang céc thu thé chemokin, bao gém CCR2 va CCRA4.

Céc chit chéng ung thu khac ciing bao gbm céc chat ma lam ting hé mién dich nhu
cac chét dan thudc hodc chuyén té bao T nudi.

Véc-xin chéng ung thu c6 thé dugc str dung két hop véi cac hop chat theo sang ché

bao g@)m, vi du, té bao dudi gai, peptit téng hop, véc xin ADN va virut tai to hop.
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Céc chit thich hop khéc dé sir dung két hop véi cac hop chét theo sang ché bao gdm
cac két hop hoa lidu phap nhu cac chum vach doi nén platin duoc st dung trong ung thu
phdi va céc khdi u rdn khac (cisplatin hogc carboplatin cong véi gemcitabin; cisplatin hodc
carboplatin cong véi docetaxel; cisplatin hodc carboplatin cong v6i paclitaxel; cisplatin
hodc carboplatin cdng v6i pemetrexed) hodc gemecitabin cong véi cac hat lién két paclitaxel

(Abraxane®).

~ Cac hop chét theo sang ché nay c6 thé c6 hitu hiéu khi két hop voi cac chét khang
noi tiét t& dé diéu tri ung thu vi va cic khéi u khéc. Vi du thich hop 14 cc chit khang
estrogen bao gdbm nhung khong gi6i han ¢ tamoxifen va toremifen, chét trc ché aromataza
bao gbm nhung khong gi6i han & letrozol, anastrozol, va exemestan, céc
adrenocorticosteroit (vi du prednison), progestin (vi du megastrol axetat), va cac chat dbi
khang thu thé estrogen (vi du fulvestrant). Céc chit khang hooc-mon thich hop duge st
dung dé diéu tri ung thu tuyén tidn liét va cac bénh ung thu khéc ciing c6 thé duogc két hop
v6i cac hop chét theo sang ché. Céc chét nay bao gdm céc chét khang androgen bao gdm
nhung khong giGi han ¢ flutamit, bicalutamit, va nilutamit, cac chét twong tu hooc-mon
giai phong hooc-mdn kich thich hoang thé (LHRH) bao gdm leuprolit, goserelin,
triptorelin, va histrelin, cac chét dbi khang LHRH (vi du degarelix), cac chét phong bé thu

thé androgen (vi du enzalutamit) va cac chat trc ché su san xuat androgen (vi du abirateron).

Céc hop chit theo sang ché co thé dugc két hop véi hodc duge st dung theo trinh
tu vGi cac tac nhan khac chéng lai kinaza thu thé mang dic biét 12 cho nhitng bénh nhén
da phat trién dé khang nguyén phét hodc méc phai d6i véi liéu phap nhém dich. Nhitng tac
nhan tri liéu nay bao g61n cac chét e ché hodc cac khang thé chéng lai EGFR, Her2,
VEGFR, c-Met, Ret, IGFR1, hoac Flt-3 va chéng lai cac protein kinaza dung hop lién quan
dén ung thu nhu Ber-Abl va EML4-Alk. Cac chét trc ché chdng lai EGFR bao gom gefitinib
“va erlotinib, va cac chét Gc ché chéng lai EGFR/Her2 bao gbdm nhung khong giéi han &
dacomitinib, afatinib, lapitinib va neratinib. Céc khang thé chdng lai EGFR bao gdm nhung
khong gidi han & cetuximab, panitumumab va necitumumab. Cac chét rc ché c-Met c6 thé
duoc st dung két hop véi cac hop chit theo sang ché. Céac chat nay bao g6m
onartumzumab, tivantnib, va INC-280. Céac tdc nhan chéng lai Abl (hoac Bcer-Abl) bao
gdm imatinib, dasatinib, nilotinib, va ponatinib va céc chat chéng lai Alk (hodc EML4-

ALK) bao gdm crizotinib.
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Cac chit @re ché su tao mach c6 thé c6 hiéu qua ¢ mot s6 khoi u két hop voi hop
chit theo sang ché. Cac chat nay bao odm cac khang thé chong lai VEGF hoic VEGFR
hodic céc chét e ché kinaza cia VEGFR. Khang thé hoic cic protein tri liéu khéc chéng
lai VEGF bao gbdm bevacizumab va aflibercept. Céc chét trc ché kinaza VEGFR va céc
chét e ché chéng tao mach khac bao gé)m nhung khong gidi han & sunitinib, sorafenib,

axitinib, cediranib, pazopanib, regorafenib, brivanib, va vandetanib.

Viéc hoat hoa cac con dudng truyén tin hiéu ndi bao la thudng xuyén trong bénh
ung thu va céc tac nhan nhdm dich cac thanh phén cua cic con dudng nay da duoc két hop
v6i céc tac nhan nhdm dich thu thé dé tang cuong hiéu qua va giam su dé khang. Vi du vé
c4c tac nhan ma c6 thé két hop vdi cac hop chat theo sang ché bao gbm cac chat trc ché
con dudng PI3K-AKT-mTOR, cic chét tic ché con duong Raf-MAPK, cic chét trc ché con

duong JAK-STAT, va céc chét tic ché protein chaperon va su tién trién chu ky té bao.

Céc tac nhan chéng lai PI3 kinaza bao gdm nhung khong gi¢i han & topilaralisib,
idelalisib, buparlisib. Cac chét trc ché mTOR nhu rapamyxin, sirolimus, temsirolimus, va
everolimus c6 thé két hop véi cac hop chat theo sang ché. Céac vi du thich hgp khac bao
gdm nhung khong gi6i han & vemurafenib va dabrafenib (cac chédt Gc ché Raf) va
trametinib, selumetinib va GDC-0973 (cac chét trc ché MEK). Cac chit (rc ché mét hoac
nhiéu JAK (vi du, ruxolitinib, baricitinib, tofacitinib), Hsp90 (vi du, tanespimyxin), cac
kinaza phu thudc xyclin (vi du, palbociclib), ca&c HDAC (vi du, panobinostat), PARP (vi
du, olaparib), va cac proteasom (vi dy, bortezomib, carfilzomib) cling ¢6 thé duoc két hop
v6i cac hop chit theo sang ché. Mot vi du nita vé chét trc ché PARP c6 thé duoc két hop

v6i hop chit theo sang ché 1a talazoparib.

Céc phuong phép st dung an toan va hiéu qua héu hét cac tic nhan hoa tri liéu nay
duoc bibt 5 boi ngudi ¢6 hidu biét trung binh trong linh vuc nay. Ngoai ra, phuong phép
str dung chung dugc mo ta trong céc tai liéu tiéu chudn. Vi du, phuong phép st dung nhiéu
tac nhan hoa tri liéu dugc md ta trong tai liéu "Physicians' Desk Reference" (PDR, vi du,
xuit ban nam 1996, Medical Economics Company, Montvale, NJ), tai liéu nay dugc dua

toan bo vao day bang céach vién dan.

Cum tir "luong hitu hiu trong diéu tri" cua hop chét (chét tri liéu, thanh phé“m hoat
tinh, thudc, v.v.) dung dé chi mot luong hop chét dugc st dung cho d6i tuong can diéu tri

hoic liéu phap nay ma lam giam bot triéu chiing, cai thién tinh trang bénh, hodc 1am cham
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su khoi phat ctia cac tinh trang bénh, theo cac ti€u chuén co thé chép nhan dugc vé mit
lam sang dbi voi r6i loan hodc tinh trang can duoc diéu tri. Vi du, lugng hitu hiéu trong
didu tri ¢6 thé 1a luong da duge ching minh 1a ¢6 tac dung diéu tri mong mudn trong thir
nghiém in vitro, thtt nghiém trén dong vét in vivo, hodc thir nghiém lam sang. Luong hitu
hiéu trong didu tri ¢6 thé thay dbi dua trén dang bao ché cu thé, phuong phép sir dung, phéc
d6 diéu tri, bénh hodc tinh trang cu thé can duoc diéu tri, ty 1€ 1oi ich/nguy co, v.v., trong

sO nhi€u yeu to khéc.

Luong hitu hiéu trong diéu tri noi trén co thé co duoc tir thir nghiém lam sang, mo
hinh dong vat hodc thir nghiém nubi ciy té bio in vitro. Da biét trong linh vuc k¥ thuat nay
rang luong hitu hiéu thich hop cho viéc sit dung ¢ ngudi c6 thé duoc tinh todn tir lwong
hitu hiéu duoc x4c dinh tr mo6 hinh dong vat hogc thir nghiém nuéi ciy té€ bao in vitro. Vi
du, theo bdo c4o clia Reagan-Shaw va céc tac gia, FASEB J. 2008: 22 (3) 659-61, “ug/ml”
(lvgng hiru hiéu dya trén cac thtr nghiém nudi ciy té bao in vitro) = “mg/kg trong luong
co thé/ngéy” (lwong hitu hiéu cho chudt). Hon nita, luong hitu hiéu cho nguoi ¢6 thé duoc
tinh toan tir lugng hitu hi€u cho chudt dua trén thuc té réng tdc do trao ddi chat cua chudt

nhanh hon so véi ngudi 6 lan.

Vi du vé viéc diéu tri bang cach st dung hop chét c6 cong thire (1) két hop voi chét
gy doc té bao, luong hitu hiéu trong diéu tri ctia hop chat c6 cong thire (I) ¢6 thé dugc sit
dung cho bénh nhén bi ung thu nhu mot phin cta phac d6 didu tri cling bao gom lugng
hiru hiéu trong diéu tri ctia birc xa ion héa hoic chit gy doc té bao. Trong ngit canh cia
phac d6 diéu tri nay, thudt ngtt lugng “hitu hiéu trong diéu tri” nén dugc hiéu 1a ¢6 hiéu
qué trong liéu phéap két hop. Ngudi c6 trinh d¢ trung binh trong linh vuc diéu tri ung thu

s& hiéu cach diéu chinh liéu lugng dé dat dugc két qua diéu tri toi uu.

Tuong tu, lidu luong thich hop cta céac hop chét theo séng ché dé diéu tri cac bénh
hodc tinh trang khong phai ung thu (nhu bénh tim mach) co6 thé d& dang dugc xac dinh béi

nhitng nguoi ¢é trinh d9 trung binh trong linh vuc y té.

Thuat ngit "diéu tri" nhu dugc sir dung trong ban mé ta nay bao gdm viée sir dung
hop chat hoac ché pham lam giam tan suét, tri hodn su khdi phat hodc giam sy tién trién
cta céc triéu chirng cua bénh lién quan dén mod bi bénh c¢6 tinh axit hoic thiéu oxy, nhu
ung thu, dot quy, nhdi mau co tim, hodc bénh héa than kinh kéo dai, & dbi tuong so véi dbi

tuong khong nhén duge hop chit hodc ché pham. Diéu nay c6 thé bao gdm viéc ddo nguoc,
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giam hodc ngdn chdn céc triéu chung, d4u hiéu 1am sang, hodc bénh Iy co ban cua tinh
trang bénh theo cach cai thién hodc 6n dinh tinh trang ctia dbi tuwong (vi du, thodi trién sy
phat trién ctia khéi u, ung thu hodc giam hogc cai thién tinh trang chéan thuong tai tudi méu
thiéu méau cuc bd co tim trong bénh nhdi mau co tim, dot quy, hodc bénh tim mach tuong
tu). Thudt ngit "rc ché" hodc "giam" duge st dung cho ung thu khi dé cap dén cac phuong
phép dé trc ché hodc dé giam su phét trién ctia khéi u (vi dy, gidm kich thuc cta khoi u)

trong mdt quan thé so v6i mot quan thé ddi ching khong duoc diéu tri.

T4t ca céc 4n phim cong b (bao gdm patent) dugc dé cap trong ban mo ta nay dugc
dua vao day béng cach vién dan nham muc dich mé ta va boc 10, vi du, cac c4u truc va hé
phuong phap dugc mo ta trong cac 4n pham cong bd, cb thé dugc st dung lién quan dén
sang ché duoc md ta & day. Céc 4n phdm cong bd duge thao luan trong toan bd ban mo ta

ndy dugc dua ra chi 12 céc tai liéu boc 10 truée ngay nop don sang cheé.

Sang ché boc 10 mot sb loai khoang. Khi mot khoang thude loai bét ky dugc bdc 10
hodc yéu cAu bao hd, muc dich 1a dé boc 16 hodc yéu cau bao ho riéng ré mdi s co thé cb
sao cho khoang d6 c6 thé bao gém mot cach hop 1y, bao gbm cac diém cubi ctia khoang
cling nhu khoadng con bét ky va cac td hop chira cdc khoang con bao gbm trong d6. Khi
khoang céac lugng hitu hiéu trong diéu tri cta thanh phan hoat tinh dugc boc 1§ hodc yéu
cau bao ho, vi du, muc dich 12 boc 16 hoic yéu cau bao ho riéng 18 ting s6 ¢o thé c6 ma
pham vi d6 co thé bao gém, phu hop vé1 séang ché duoc boc 16 & day. Vi du, theo sang ché,
luong hop chét hitu hiéu trong didu tri c6 thé ndm trong khoang tir 1 mg/kg dén khoang 50

mg/kg (trong lugng co thé ctia ddi tugng).
Céng thike, cdc dang bao ché va cdch sir dung

Dé didu ché ché phdm dugc theo sang ché, hop chét c6 Cong thic (I) hodc mudi
dugc dung ctiia n6 dugc két hgp dudi dang thanh phﬁn hoat tinh trong hén hop tron k§ véi
chét mang duoc phdm theo k§ thuat bao ché dugc phdm thong thuong, chit mang c6 thé
str dung c6 thé c6 nhiéu dang khac nhau tuy thudc vao dang ché phadm mong mudn dé st
dung, vi du, theo dudng miéng hodc ngoai duong tiéu hoa. Khi bao ché cac ché phdm &
dang liéu lugng dung theo dudng miéng, cé thé st dung méi truong dugc pham thong
thuong bAt ky, vi du nhu nudc, glycol, dau, ruou, chét tao huong vi, chét bao quan, chét
tao mau, va cac chit tuong tu trong truong hop ché phdm dang 16ng dung theo dudng

miéng vi du nhu hdn dich, con ngot, va dung dich; hoac cac chat mang nhu tinh bot, duong,
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chét pha lodng, chét tao hat, chét boi tron, chit két dinh, chat 1am phan rd, va cac chét tuong
tu trong trudong hop ché phém dang rén dung theo dudng miéng, vi du nhu, bdt, vién nang
va vién nén. Do viéc dé st dung, vién nén va vién nang la dang don vi lidu luong dung
theo duong miéng thuan loi nhét, trong trudng hop do, céc chét mang duoc pham ran duong
nhién duogc st dung. Néu mubn, vién nén co thé dugc bao dudng hodc bao tan trong rudt
bang céc k¥ thuat tiéu chudn. Déi véi dudng dung ngoai dudng tiéu hoa, chit mang thuong
s€ bao gém nude vo trung, mic du cac thanh phﬁn khéc, vi du, dé hd tro d6 hoa tan hodc
cho muc dich bao quan, co thé dugc dua vao. Cac hdn dich tiém cling c6 thé duogc bao ché,
trong trudng hop do co thé str dung céac chat mang 1dng thich hop, céc chét tao hdn dich va
céc chat tuong tu. Nguoi c6 trinh do trung binh trong linh vue dugce phim va y té s& co thé
dé dang xé4c dinh lidu lwgng phil hop cua cac ché phém duoc theo sang ché dbi voi bénh

hodc tinh trang cu thé cin dugc diéu tri.
Vi DU THUC HIEN SANG CHE

Nhu duoc sir dung trong ban mo ta nay, tAt ca céc tir viét tit, cc ky hiéu va quy uéce
phu hop véi cac tir viét tat, cac ky hidu va quy uéc dugce sir dung trong cac tai liéu khoa
hoc hién nay. Xem, vi dy, Janet S. Dodd, ed., The ACS Style Guide: A Manual for Authors
and Editors, t4i ban 14n thir 2, Washington, D.C.: American Chemical Society, 1997. Cac

dinh nghia sau diy mo ta cac thudt ngt va cac ky hiéu viét tit dugc st dung trong ban md

ta nay:
. Nude mubi: dung dich NaCl trong nude bo hoa
. DCM: diclometan
. TFA: axit trifloaxetic
. DIPEA: diisopropyletylamin
. DMA: dimetylaxetamit
. DME: dimetoxyetan
o DMF: dimetylformamit
. DMSO: metylsulfoxit
. DTT: dithiothreitol
. MSD: bd do phd khbi
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EtO: etyl ete
EtOAc: etyl axetat
EtOH: rugu etylic
HATU: O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetrametyluroni

HOBt: 1-hydroxybenzotriazol
RP: pha dao

HPLC: sac ky 1ong hiéu ning cao
IPA: isopropanol

LAH: lithi nhdm hydrua

N-BuLi: n-butyl lithi

LC-MS: séc ky 16ng-phd khoi
LDA.: lithi diisoproyletylamit
Me: metyl

MeOH: metanol

MTBE: metyl t-butyl ete

NMP: N-metylpyrolidin

Ph: phenyl

PNPC: para-nitrophenylcloformat
RT hodc rt: nhiét do trong phong
SFC: séc ky 16ng siéu t6i han
TBAI: tetrabutylamoni iodua
TBME: tert-butylmetyl ete

tBu: tertiary butyl

THF: tetrahydrofuran

TEA: trietylamin
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o TMEDA: tetrametyletylendiamin

o GSH: Glutathion

. GS: Glutathion lién két & luu huynh

o LiOH: lithi hydroxit

o DPPA.: diphenyl phosphoryl azit

. Sn(Bu)z(Laurat),: dibutyltin dilaurat

. PBS: nudc mubi dém phosphat

. ACN: axetonitril

o AcOH: axit axetic

o EEDQ: N-etoxycarbonyl-2-etoxy-1,2-dihydroquinolin
o DMAP: 4-dimetylaminopyridin

. EDC: 1-etyl-3-(3-dimetylaminopropyl)carbodiimit

Cac phuong phap HPLC dugc st dung duoc néu dudi day:

Céc phuong phap HPLC

A: Sunfire C18 150x4,6mm; HoO/Axetonitril v&i chét diéu chinh TFA (0,05%); Van
tbc dong chay: Iml/phit; Budc séng =217 nM.

B: Ace Equivalence 250x4,6mm; H,O/Axetonitril véi chét diéu chinh TFA (0,05%);
Vén tbc dong chay: 1ml/phit; Budc séng =217 nM.

C: Sunfire C18 150x30mm; HoO/Axetonitril v6i chét diéu chinh TFA (0,05%); Van
tdc dong chay: 30ml/phut; Budc séng =217 nM.

D: Sunfire C18 150x4,6mm; HyO/Axetonitril véi chit diéu chinh AcOH (0,5%);
Vén tbe dong chay: 1ml/phit; Budc séng =217 nM

E: Sunfire C18 150x30mm; H,O/Axetonitril véi chét diéu chinh AcOH (0,5%); Van
tbc dong chay: 30ml/phut; Bude séng =217 nM.

F: Cac hé Agilent 1100/1200/1260 hodc 1290 (duoc két hop hoac khong dugce két
hop véi MS).
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Céc tham sb cia HPLC

Pha dong A AcOH 0,1% trong nudc
Pha dong B AcOH 0,1% trong ACN
Cot Merck Chromolith RP-18e

Nhiét do cot

nhiét do trong phong

Nhiét d0 bom mau ty | nhiét do trong phong
dong

Thé tich phun 5uL

Vén tbc dong chay 1 mL/phuat

Budc song B6 do mang diot Agilent & A = 254, 220 hodc 280 nm
Chuong trinh gradien Thoi gian (phut) | % A %B
Bit dau 95,00 5,00
4,00 5,00 95,00
4,99 5,00 95,00
5,00 95,00 5,00
6,00 95,00 5,00
Thoi gian chay miu 6,00

G: Cac hé Agilent 1100/1200/1260 hodc 1290 (dugc két hop hodc khong duoc két hop véi

MS).

Céc tham sb cia HPLC

Pha dong A TFA 0,1% trong nudc

Pha dong B TFA 0,1% trong ACN

Cot Cot Agilent Eclipse XDB C8 (3,5 pm, 4,6 x 150 mm)
Nhiét do cot 40 °C

Nhiét d6 bom mau tu | nhiét do trong phong

dong

Thé tich phun 5L
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Vién tbc dong chay 1,5 mL/phut
Budc song B6 do mang diot Agilent & A = 254, 220 hodc 280 nm
Chuong trinh gradien Thoi gian (phut) | % A % B

Ban dau 80,00 20,00

0,20 80,00 20,00

7,50 20,00 80,00

8,00 0,00 100,00

9,00 0,00 100,00

10,00 80,00 20,00
Thoi gian chay mau 10,00

Phuong phap phd khoi

Phd khéi Maldi-TOF (Giai hip/ion hod laze dugc hd trg béi chit nén-Thoi gian bay)

duoc do trén Thiét bi Applied Biosystems Voyager 6268. MaAu dugc chudn bi duéi dang

chét nén axit a-xyano hydroxy xinamic trén dia AB Science (Part# V700666).

Phd khdi ESI (Ion hoa phun dién tir) duoc do trén LC-MSloai Agilent 1100 voi

1946 MSD hodc MS Waters Xevo Qtof do phan giai cao, ca hai déu tao ra nhom khdi

luong/dién tich (m/z=3).

Ngudn ciia cic nguyén lidu ban du duogc st dung trong phan Vi du thuc hién séng

ché duoc trinh bay bén dudi trong cdc bang sau day.

Béang 2. Nguyén liéu ban dau cho R

Mi R? | Chu trac R2H

Téng hop bai, Tai
liéu tham khao hodc
Mua dugc tur
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R*SH- MedKoo
! 123212
,L SH
o \H/\/
0
R?SH- 0 MedK oo
2 HN/ZA 206839
N
SH
o}
R?SH- 0 US 20040235840
3 /Z( Al
HN
N
SH
0
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Tdng hop Chét trung gian I (R2S-S-Pyr)

N

Thém 2-(2-pyridyldisulfanyl)pyridin (20,0 mg, 0,09 mmol)
vao [(1S,2R,3S,6S,16E,18E,20R,21S)-11-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-
tetrametyl-8,23-dioxo-4,24-dioxa-9,22-diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-
10(26),11,13,16,18-pentaen-6-yl]  (2S)-2-[metyl(3-sulfanylpropanoyl)amino]propanoat
(46,7 mg, 0,06 mmol) trong 1 mL CH3CN. C0 va tinh ché hdn hop nay (SiO2, MeOH 0-
10%/CH2Cl,) dé tao ra [(1S,2R,3S,6S,16E,18E,20R,218)-11-clo-21-hydroxy-12,20-
dimetoxy-2,5,9,16-tetrametyl-8,23-dioxo-4,24-dioxa-9,22-
diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-10(26),11,13,16,18-pentaen-6-yl] ~ (2S)-2-
[metyl-[3-(2-pyridyldisulfanyl)propanoylJamino]propanoat (53,6 mg, hiéu sudt: 100 %).
MS m/z 847,1 [M+H]".

Tbne hop Pv3-S-Pyr ( Chit trung gian I1-3)

N

Pv3——S \ /

Hoa tan Pv3 (250 mg, 0,06 mmol; ¢ dang chit rdn chay tu do) va 2-(2-
pyridyldisulfanyl)pyridin (0,110 g, 0,5 mol) trong MeOH (10 mL) va khudy phan tng qua
dém ¢ nhiét d6 trong phong. LC-MS chi ra san phidm mong muén da tao thanh. Co hon
hop phan ng va hoa phan cin trong DMSO va tinh ché bang sic ky cot pha dio (CH3CN
40-65%/H,0 (AcOH 0,5%), 13 pht) d& tao ra 212 mg san phdm mong mudn (187 mg,
hiéu suét: 74,9 %). MS m/z=3 1273,4.
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Céc chit trung gian I1-1, 11-2 va 11-6 dugc diéu ché theo cach twong tu v6i I1-3, bing

cach st dung Pv1, Pv2, va Pv6, nhu duoc chi ra dudi day:

Chét trung gian | Cu tric MS
A: Maldi-TOF
B: m/z=3

-1 Pv1-SPyr B: 1130,1

1I-2 Pv2-SPyr B: 1373,9

I1-3 Pv3-SPyr B:1273,4

11-6 Pv6-SPyr B: 1450,3

Bang 3. Nguyén liéu ban dau cho cac nhom L

Chét trung gian | Cu tric Dugc mua, tai liéu tham khao
hodc dugc tong hop bdi
I11-1 Enamine
/\/N H2 | iN3000-3391
HS
I11-2 Astatech
39541
NH2 Hcl
HS
I11-3 Enamine
s EN3000-6731388
/:\/ NH;
HS
111-4 Enamine
EN3000-6731596
NH,
HS
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1I1-5 Astatech
HS
39018

NH

Téng hop Chét trung gian VI-2

HS H
N @)

T

@)

Hoa tan 1-amino-2-metyl-propan-2-thiol hydroclorua (100 mg, 0,706 mmol) trong
CH,Clp (7 mL) va thém 9H-fluoren-9-ylmetyl carbonocloridat (274 mg, 1,06 mmol) va
N,N-diisopropyletylamin (182 mg, 1,41 mmol) vao hdn hop nay. Khudy hdn hgp phan tng
nay & nhiét do trong phong qua dém. Rura hén hop phan tng bing nude va cd. Tinh ché
phan cin bang sic ky cot (EtOAc 0-50%/cac hexan) dé tao ra 9H-fluoren-9-ylmetyl N-(2-
metyl-2-sulfanyl-propyl)carbamat (213 mg, hi¢u suét: 92,2 %). MS m/z 350,1 [M+Na]".

Tdne hop Chét trung gian V-1

AN 0
- S /U\ /l<
N S/ \/\H (0]

Hoa tan 2-(2-Pyridyldisulfanyl)pyridin (746 mg, 3,38 mmol) trong MeOH (15 mL)
va thém tert-butyl N-(2-sulfanyletyl)carbamat (200 mg, 1,13 mmol) vao hdn hop. Khudy
phan ng nay trong 3 gio' & nhiét d¢ trong phong. Co6 hdn hop nay va tinh ché phén cin
bang sic ky cot (EtOAc 0-50%/cac hexan) dé tao ra tert-butyl N-[2-(2-
pyridyldisulfanyl)etyl]carbamat (200 mg, hi¢u sudt: 61,9 %). MS m/z 287,1 [M+H]".

82



51386 83/257

Tdne hop Chét trung gian V-2

Hoa tan 2-(2-pyridyldisulfanyl)etanamin hydroclorua (200 mg, 0,898 mmol) trong
CH,Cl, va thém 9H-fluoren-9-ylmetyl carbonocloridat (348 mg, 1,35 mmol) va N N-
diisopropyletylamin (232 mg, 1,80 mmol) vao. Khudy hdn hop phan tmg nay & nhiét do
trong phong trong 2 gio, rira bang nudc va co. Tinh ché phan can bing séc ky cot (EtOAc
0-50%/céc hexan) dé tao ra 9H-fluoren-9-ylmetyl N-[2-(2-pyridyldisulfanyl)etyl]carbamat
(288 mg, hiéu suat: 78,5 %). MS m/z 409,1 [M+H]".

Tdng hop Chét trung gian VII-1

Thém tert-butyl N-[2-(2-pyridyldisulfanyl)etyl]carbamat (Chét trung gian V-1, 14,5
mg, 0,051 mmol) va 4-metylmorpholin (0,138 mL, 1,25 mmol) vao lo nhd chua
[(1S,2R,38S,6S,16E,18E,20R,218S)-11-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-
tetrametyl-8,23-dioxo0-4,24-dioxa-9,22-diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-
10(26),11,13,16,18-pentaen-6-yl]  (2S)-2-[metyl(3-sulfanylpropanoyl)amino]propanoat
(25,0 mg, 0,03 mmol) trong 1 mL CH3CN. Khu4y hdn hop nay trong 16 gid. Phan tich LC-
MS cho thdy vét liéu mong muén. C6 hdn hop nay, hoa tan trong 50 mL EtOAc va rira
bang 1x25 mL NH4Cl bio hoa va 1x25 mL nudc mudi bio hoa. Lam khd pha hitu co véi
MgSOs, loc va co. Tinh ché phin cin thd (SiOa, EtOAc 0-100%/cac hexan) dé tao ra
[(1S,2R,3S,6S,16E,18E,20R,21S)-11-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-
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tetrametyl-8,23-dioxo-4,24-dioxa-9,22-diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-
10(26),11,13,16,18-pentaen-6-yl] (25)-2-[3-[2-(tert-
butoxycarbonylamino)etyldisulfanyl]propanoyl-metyl-amino]propanoat (30,9 mg, hiéu

suit: 100 %). MS m/z 913,2 [M+H]".

Téng hop Chét trung gian VII-2

Chét trung gian VII-2 dugc diéu ché theo cach tuong tu véi VII-1, bﬁng cach st
dung Chét trung gian V-2 thay cho Chét trung gian V-1,

Tdng hop Chét trung gian VII-3

Thém 9H-fluoren-9-ylmetyl N-(2-metyl-2-sulfanyl-propyl)carbamat (14,5 mg,
0,044 mmol) va 4-metylmorpholin (0,120 mL, 1,09 mmol) vao lo nhd chia
[(1S,2R,38S,6S,16E,18E,20R,21S)-11-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-
tetrametyl-8,23-dioxo-4,24-dioxa-9,22-diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-
10(26),11,13,16,18-pentaen-6-yl] (2S)-2-[3-[2-(9H-fluoren-9-
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ylmetoxycarbonylamino)etyldisulfanyl]propanoyl-metyl-amino]propanoat (25,0 mg, 0,03
mmol) trong 1 mL. CH3CN. Khudy hon hop nay trong 16 gio. Phan tich LC-MS chi ra vét
liéu mong mudn da tao thanh. C6 hdn hop nay, hoa tan trong 50 mL EtOAc va rira bang
1x25 mL NH4Cl bdo hoa va 1x25 mL nude mudi bio hoa. Lam kho pha hitu co v6i MgSOs,
loc va cd. Tinh ché phin cin thd (SiO2, BtOAc 0-100%/céc hexan) thu duoc
[(1S,2R,38,6S,16E,18E,20R,218)-11-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-
tetrametyl-8,23-dioxo-4,24-dioxa-9,22-diazatetraxyclo[19.3.1.110,14.03,5 Jhexacosa-
10(26),11,13,16,18-pentaen-6-y1] (25)-2-[3-[[2-(9H-fluoren-9-ylmetoxycarbonylamino)-
1,1-dimetyl-etyl]disulfanyl]propanoyl-metyl-amino]propanoat (0,0313 g, hiéu suat: 100
%). MS m/z 1085,0 [M+Na]".

Téng hop Chéat trung gian VIII-1 (khir bao vé BOC)

Hoa tan [(1S,2R,38S,6S,16E,18E,20R,218)-11-clo-21-hydroxy-12,20-dimetoxy-
2,5.,9,16-tetrametyl-8,23-dioxo0-4,24-dioxa-9,22-
diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-10(26),11,13,16,18-pentaen-6-yl] (25)-2-[3-
[2-(tert-butoxycarbonylamino)etyldisulfanyl]propanoyl-metyl-amino]propanoat (31,9 mg,
0,05 mmol) trong 0,3/0,1/0,1 mL CH3CN/H20/TFA. Khudy hdn hop nay trong 36 gid. LC-
MS chi ra viéc khit bao vé hoan thanh. Tinh ché hdn hgp nay bing HPLC diéu ché (CH3CN
20-95%/H,0 v6i TFA 0,05%) dé tao ra [(1S,2R,3S,6S,16E,18E,20R,218)-11-clo-21-
hydroxy-12,20-dimetoxy-2,5,9,16-tetrametyl-8,23 -dioxo-4,24-dioxa-9,22-
diazatetraxyclo[19.3.1.110,14.03,5Thexacosa-10(26),11,13,16,18-pentaen-6-yl] (25)-2-[3-
(2-aminoetyldisulfanyl)propanoyl-metyl-amino]propanoat; axit 2,2,2-trifloaxetic (22,9
mg, hiéu suat: 70,7 %). MS m/z 813,2 [M+H]".
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Tdng hop theo cach khac Chét trung gian VIII-1 (Khir bdo vé FMOC)

[o]

s

Thém 0,5 mL DMF va 4-metylmorpholin (0,120 mL, 1,09 mmol) vao lo nho chira
[(1S,2R,3S,6S,16E,18E,20R,21S)-11-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-
tetrametyl-8,23-dioxo-4,24-dioxa-9,22-diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-
10(26),11,13,16,18-pentaen-6-yl] (25)-2-[3-[2-(9H-fluoren-9-
ylmetoxycarbonylamino)etyldisulfanyl]propanoyl-metyl-amino]propanoat (Chit trung
gian VII-2; 29,6 mg, 0,03 mmol). Gia nhiét hdn hop nay trong 16 gi & 40 °C. LC-MS
khéing dinh viéc khir bao vé hoan toan. Tinh ché hdn hop nay bang (CH3CN 20-95%/H20
voi TFA 0,05%) dé tao ra [(1S,2R,38S,6S,16E,18E,20R,21S)-11-clo-21-hydroxy-12,20-
dimetoxy-2,5,9,16-tetrametyl-8,23-dioxo-4,24-dioxa-9,22-
diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-10(26),11,13,16,18-pentaen-6-yl] (2S)-2-[3-
(2-aminoetyldisulfanyl)propanoyl-metyl-amino]propanoat trifloaxetat (22,9 mg, hi€u suéit:

86,4 %). MS m/z 813,2 [M+H]".

Tdng hop Chit trung gian VIII-2
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Chét trung gian VIII-2 dugc diéu ché theo cach tuong tu v6i Chét trung gian VIII-
1. MS m/z 841,2 [M+H]".

Tbng hop Chit trung gian X-1

Thém axit 3-(2,5-dioxopyrol-1-yl)propanoic (12,5 mg, 0,074 mmol), TBTU (23,8
g, 0,074 mmol) va DIPEA (0,0169 mL, 0,1 mmol) vao [(18,2R,35,6S,16E,18E,20R,215)-
11-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-tetrametyl-8,23-dioxo-4,24-dioxa-9,22-
diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-10(26),11,13,16,18-pentaen-6-yl] (25)-2-[3-
(2-aminoetyldisulfanyl)propanoyl-metyl-amino]propanoat trifloaxetat (Chét trung gian
VIII-1; 45,8 mg, 0,05 mmol) trong 1 mL DMF. LC-MS chi ra sy chuyén hoa hoan toan
thanh san phdm. Pha loang hdn hop nay véi 50 mL EtOAc. Ria h&n hop nay bang 1x25mL
NH4Cl bio hoa, 4x25mL H0 va 1x25 mL H»O. Lam kho pha hitu co véi MgSOa, loc va
c6. Tinh ché sin phdm tho (SiO2, MeOH 0-10%/CHaCl) dé tao ra
[(1S,2R,3S,6S,16E,18E,20R,21S)-11-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-
tetrametyl-8,23-dioxo-4,24-dioxa-9,22-diazatetraxyclo[19.3.1.110, 14.03,5]hexacosa-
10(26),11,13,16,18-pentaen-6-yl] (2S)-2-[3-[2-[3-(2,5-dioxopyrol-1-
yl)propanoylamino]etyldisulfanyl]propanoyl-metyl-amino]propanoat (17,3 mg, hi¢u suét:
36,5 %) MS m/z 986,1 [M+Na]".

Vi du 2: Téng hop hop chit 2
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Thém 1 mL DMF d3 dugc khit khi va 0,5 mL H,O da dugc khir khi vao lo nhé chtra
Pv2 (25,0 mg, 0,006 mmol; ¢ dang chdt rén chdy tu do) va
[(1S,2R,3S,6S,16E,18E,20R,218)-11-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-
tetrametyl-8,23-dioxo-4,24-dioxa-9,22-diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-
10(26),11,13,16,18-pentaen-6-yl] (25)-2-[metyl-[3-(2-
pyridyldisulfanyl)propanoyl]amino]propanoat (7,70 mg, 0,009 mmol). Thém CH;CO.H
(0,0103 mL, 0,180 mmol) vao hdn hop nay. Khudy hdn hop nay trong 72 gid. LC-MS chi
ra sy tao thanh san phim mong mudn. Tinh ché hén hop nay bang HPLC diéu ché (Sunfire
C18 150x30 mm; H,O 20-77%/Axetonitril voi chét diéu chinh AcOH 0,5%; chay 15 phut;
Van toc dong chay: 30ml/phut; Bude song = 217 nM) 8 tao ra thé lién hop mong mudn
(17,0 mg, hiéu suat: 59,1 %).
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Vi du 6: Téng hop hop chit 6

Thém 1 mL DMF da duoc khtr khi va 0,5 mL H,O da dugc khir khi vao 1o nho chira
Pv2-SPyr  (Chat trung gian 1I-2; 27,0 mg, 6,55e-6 ~mol) va
[(1S,2R,3S,6S,16E,18E,20R,21S)-11-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-
tetrametyl-8,23-dioxo-4,24-dioxa-9,22-diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-
10,12,14(26),16,18-pentaen-6-yl] (2S)-2-[metyl-(4-metyl-4-sulfanyl-
pentanoyl)amino]propanoat (7,67 mg, 0,01 mmol). Thém CH3CO:H (0,015 mL, 0,262
mmol) vao hdn hop nay. Khudy hdn hgp nay trong 72 gid. LC-MS chi ra su tao thanh san
phim mong mubn. Tinh ché hdn hop nay bang HPLC diéu ché (Sunfire C18 150x30 mm;
H,0 20-80%/Axetonitril v6i chét diéu chinh AcOH 0,5%; chay 16 phut; Van téc dong
chay: 30ml/phtt; Budc song = 217 nM) dé tao ra thé lién hop mong mudn (11,4 g, hiéu
sut: 36,6 %).

Vi du 9. Téng hop hop chit 9
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Thém 1 mL CH3CN vao lo nhé chira Pv2 (25,0 mg, 0,006 mol; ¢ dang chét rin chay
tw do) va [(1S,2R,38,68,16E,18E,20R,21S)-11-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-
tetrametyl-8,23-dioxo-4,24-dioxa-9,22-diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-
10(26),11,13,16,18-pentaen-6-yl] (28)-2-[3-[2-[3-(2,5-dioxopyrol-1-
yl)propanoylamino]etyldisulfanyl]propanoyl-metyl-amino]propanoat (Chét trung gian X-
1; 0,00877 g, 0,01 mmol). Hdn hop la khong déng nhéat. Thém 0,5 mL CH3CN, 0,5 mL
H,0 va 0,5 mL MeOH vao hdn hop nay. Khong dat duge do déng nhét. Khuéy manh hon
hop trong 72 gio. LC-MS chi ra su tao thanh san phim mong mubn. Tinh ché hdn hop nay
bing HPLC diéu ché (Sunfire C18 150x30 mm; H2O 45-61%/Axetonitril véi chat diéu
chinh TFA 0,05%; chay 13 phiit; Véan téc dong chay: 30ml/phut; Bude song = 217 nM) dé

tao ra thé lién hop mong mubn (21,1 mg, hiéu suét: 70,0 %).

Céc hop chét 1, 3, va 4 duge tbng hop twong tw v6i hop chat 2, bang céach sir dung 1an luot
Pvl, Pv3, va Pv4. Céc hop chét 5, 7, va 8 dugc téng hop tuong tu vé1 hop chét 6, béng
cach st dung 14n luot cac Chat trung gian I1-1, I1-3, va I1-6.
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Bang 4. Cac hop chét vi du
Hop Cau trac MS Céc didu
chat A kién
Maldi | %ACN/
-TOF | H.O
(MH) | Thei
B: gian
ESI chay
(m/z= | mau
3) | Nhiét do
trong
phong
1 o B: D
HN/Z( 1339, | 20-95%
3 11 phit
7,28
phut
2 0 B: A
HN/Z( 1582, | 20-95%
7 11 phut
7,0 phut
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B: D

1483, | 20-95%

8 11 phat
7,82
phut

B: A

1659, | 20-95%

4 11 pht
6,92
phut

B: A

1352, | 20-95%

8 11 phat
6,81
phut
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B: A
1597, | 20-95%
0 11 phut
7,44
phut
B: A
1487, | 20-95%
! 11 phit
6,60
phut
B: A
1673, | 20-95%
4 11 phut
7,14
phut
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9 PV\2 B: A
: }l659° 20-95%
041 11 phut
N0 7,16
phut
5 °

Vi du 5: Tng hop chi tiét hop chat 5

Thém N-metylmorpholin (0,0600 mL, 0,000546 mol) vao Pvl (50,0 mg, 1,48e-5
mol) va [(1S,2R,3S,6S,16E,18E,20R,21S5)-1 1-clo-21-hydroxy-12,20-dimetoxy-2,5,9,16-
tetrametyl-8,23-dioxo-4,24-dioxa-9,22-diazatetraxyclo[19.3.1.110,14.03,5]hexacosa-
10,12,14(26),16,18-pentaen-6-yl] (2S)-2-[metyl-(4-metyl-4-sulfanyl-
pentanoyl)amino]propanoat (0,0150 g, 1,92e-5 mol) trong 3 mL CH3CN/H:O ty 1€ 2:1.
Khudy hdn hop nay trong 36 gio. Phan tich LC-MS chi ra su tao thanh vét li¢u mong
mudn. Tinh ché hdn hop nay bang HPLC diéu ché Gilson (Sunfire C18 30x150mm;
CH;CN 20-80%/H,0 v&i TFA 0,05%; chay 16 phut; 13,5 phut) dé tao ra thé lién hop mong
muén. Tinh ché hdn hop nay bing HPLC diéu ché Gilson (Sunfire C18 30x150mm;
CH;CN 20-72%/H20 véi TFA 0,05%; chay 15 phut; 12,5 phut; thoi gian luu: 6,847 phut)
dé tao ra hop chat 5 (0,0322 g, 7,94e-6 mol, hiéu suat: 53,8 %). ESI (m/z=3): 1352,8.
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Vi du Sa: Téng hop hop chit 5 theo cach khac
Buéc 1. Diéu ché PvI-S-Pyridyl

Hoa tan peptit Pv1 va 2,2'-dipyridyl disulfua trong MeOH va khudy phan tmg nay
qua dém. LC-MS chi ra san phim mong mudn d3 duoc tao ra. C6 hdn hop phan tng va
hoa phan cin trong DMSO va tinh ché bang sic ky cdt pha dao (ACN 40-75%/H20 (AcOH
0,5%), 15 phut) dé tao ra 212 mg san phdm mong muén.

Buée 2. Diéu ché hop chat 5

Thém 1 mL DMF da duoc khir khi va 0,5 mL H,O da dugc khtr khi vao 1o nho chira
Pv1-SPyr (25,0 mg, 736e-6 mol) va [(1S,2R,3S,65,16E,18E,20R,215)-1 1-clo-21-
hydroxy12,20-dimetoxy-2,5,9,16-tetrametyl-8,23-dioxo-4,24-dioxa-9,22-
diazatetraxyclo[19.3.1.110,14.03,5]hexacosal0,12,14(26),16,18-pentaen-6-yl] (25)-2-
[metyl-(4-metyl-4-sulfanyl-pentanoyl)amino]propanoat (0,00864 g, 1,11e-5 mol). Thém
CH3CO2H (0,017 mL, 0,000295 mol) vao. Khudy hdn hop nay trong 72 gio. LC-MS chi ra
su tao thanh cta san phdm mong mudn. Tinh ché hdn hop nay bang HPLC diéu ché Gilson
(Sunfire C18 30x150mm; CH3CN 20-80%/H20 véi AcOH 0,5%; chay 16 phut; 12,9 phut)
@ tao ra hop chat 5 (0,00750 g, 1,85e-6 mol, hiéu sudt: 25,1 %).

Vi du 10: Téng hop hop chit 10

Buée 1. (148,168,328, 33S, 2R, 48, 10, 1 2E, 14R)-8%-clo-1*-hydroxy-8°, 1 4-dimetoxy-
33.2,7,10-tetrametyl-1° 6-dioxo-7-aza-1(6,4)-oxazinana-3(2, 3)-oxirana-8(1, 3)-
benzenaxyclotetradecaphan-10, 1 2-dien-4-yl ~ N-(4-((2-((2,5-dioxopyrolidin-1-yl)oxy)-2-
oxoetyl)thio)-4-metylpentanoyl)-N-metyl-L-alaninat
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Hoa tan 180 mg DM4 (0,23 mmol) va 57 mg N-hydroxysucxinimit este cua axit
bromoaxetic (0,24 mmol) trong DMF (4,6 mL) va lam ngudi trong bé nuéc da. Thém 36,2
uL DBU (0,24 mmol) vao cung mot luc va dé hdn hop 4m 1én dén nhiét do trong phong.
G thoi diém d6 LC/MS chi ra mtrc chuyén héa gin 95% va dép tit phan timg bang cach bd
sung 0,1 mL. AcOH. Nap truc tiép hdn hop phan ting tho trén 50 g cot C18Aq va tinh ché
thong qua gradien B chuin 10-100% (A: nu6e véi AcOH 0,05%; B: nudc véi AcOH
0,05%). Lam dong kho céc phan doan chira san phim thu dugc 160 mg san phim (higu
sut 77%). Do tinh khiét x4c dinh bang HPLC & 254 nm: 96%. Thoi gian luu: 2,83 phit
(Phuong phap F). LCMS: 935,4 MH".

Buée 2. 148,188,328, 338 2R, 48, 1 0E, 1 2E, 1 4R)-8%-clo-1+-hydroxy-8, 1 4-dimetoxy-
33,2,7,10-tetrametyl-1°, 6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-8(1,3)-
benzenaxyclotetradecaphan-10, 1 2-dien-4-yl N-(4-((2-((2-aminoetyl)amino)-2-
oxoetyl)thio)-4-metylpentanoyl)-N-metyl-L-alaninat

Hoa tan 25 mg 14S,168,328,33S,2R 4S,10E, 12E, 14R)-8%-clo-1*-hydroxy-8°,14-
dimetoxy-3°,2,7,10-tetrametyl- 12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-8(1,3)-

benzenaxyclotetradecaphan-10,12-dien-4-yl ~ N-(4-((2-((2,5-dioxopyrolidin-1-yl)oxy)-2-

96



51386 97/257

oxoetyl)thio)-4-metylpentanoyl)-N-metyl-L-alaninat (0,027 mmol) va 36 mg NI-((4-
metoxyphenyl)diphenylmetyl)etan-1,2-diamin (0,11 mmol, 4 duong lugng) trong dioxan
(1 mL). Sau 3 gio, phan ng duong nhu hoan thanh theo phan tich LC/MS. C6 hdn hop
nay dén kho va hoa tan trong AcOH 80% trong nudc (2 mL). LC/MS cho thdy su khir bao
vé hoan toan chat trung gian va lam dong kho truc tiép hén hop nay. Hoa tan phan can
trong DMSO (1 mL) va nap vao 15,5 g cdt C18Aq va tinh ché thong qua gradien B 5-100%
(A: nuéde véi AcOH 0,05%; B: nude voi AcOH 0,05%). Lam dong kho céc phan doan chira
san pham thu dugc 18 mg san phém. D6 tinh khiét xac dinh bang HPLC & 254 nm: 95%.
Thoi gian luu: 2,17 phtt (Phuong phép F). LCMS: 880,4 MH".

Buoc 3. (1S, 198,328, 33S. 2R, 4S, 10E, 1 2E, 14R)-86—clo—]4-hydr0xy-85, 14-dimetoxy-
33 2,7, 10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-8(1,3)-
benzenaxyclotetradecaphan-10,12-dien-4-yl ~ (2S,185)-2,3,7,7-tetrametyl-4,10, 15-trioxo-
18-(pyridin-2-yldisulfaneyl)-16-oxa-8-thia-3,11, 14-triazanonadecanoat

Thém dung dich chwa (14S,168,32S,33S,2R,4S,10E,12E,14R)-8%-clo-1*-hydroxy-
8%,14-dimetoxy-33,2,7,10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-
8(1,3)-benzenaxyclotetradecaphan-10,12-dien-4-yl N-(4-((2-((2-aminoetyl)amino)-2-
oxoetyl)thio)-4-metylpentanoyl)-N-metyl-L-alaninat (14 mg, 0,016 mmol) trong DMF
(0,2 mL) vao (S)-4-nitrophenyl (2-(pyridin-2-yldisulfaneyl)propyl) cacbonat ran (6,6 mg,
0,018 mmol). Thém HOAt va DIEA xtc tac (10 mL, 0,057 mmol) vao dung dich thu duoc
va khudy o nhiét d6 trong phong trong 3 gio. Trung hoa dung dich nay bang axit axetic (10
mL) va nap vao cdt pha déao (RediSEP C18 (15,5 g)) va rura gidi bang gradien axetonitril
(30% dén 95%) trong nudc véi axit axetic (0,05%) thu duge 18 mg (higu suit 85%) hop
chit néu tai d& muc. Do tinh khiét x4c dinh bang HPLC & 254 nm: 99%. Thoi gian luu:
2,85 phut (Phuong phép F). LCMS: 1129,4 MNa™.
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Buéce 4. Téng hop hop chdt 10

Xir 1y dung dich chia (14S,198,32S,3%S,2R,4S,10E,12E,14R)-8%-clo-1*-hydroxy-
8%,14-dimetoxy-3°,2,7,10-tetrametyl-1%,6-dioxo-7-aza -1(6,4)-oxazinana-3(2,3)-oxirana-
8(1,3)-benzenaxyclotetradecaphan-10,12-dien-4-yl  (25,185)-2,3 ,7,7-tetrametyl-4,10,15-
trioxo-18-(pyridin-2-yldisulfaneyl)-16-oxa-8-thia-3,11,14-triazanonadecanoat (17,7 mg,
0,00857 mmol) trong DMF (1 mL) v&i natri bicacbonat (1,8 mg, 0,0214 mmol) va nuée
(50 mL). X Iy dung dich thu dugc véi peptit, Pvl (31,5 mg, 0,0899 mmol) va khudy &
nhiét d6 trong phong trong 3 gio, sau d6 nap vao cot pha dao, RediSep C18 (15,5 g) va rira
giai bang gradien axetonitril (30% dén 70%) trong nudc vi amoni axetat (10 mM). Gop
cac phan doan, lam dong lanh va dong kho thu dugc san phém 6 dang chét rdn mau tréng,
18,7 mg (50%). Do tinh khiét xac dinh bang HPLC & 254 nm: 99%. Thoi gian luu: 6,49
phit (Phuong phap G) LCMS: 2138,0 (M+2H)/2*, 1425,3 (M+3H)/3".

Vi du 11: Téng hop hop chit 11

0
Py17> _/—NJ\/\/ Sss
\ H

Buée 1. (1S, 158,325, 3%, 2R, 48, 10, 1 2E, 14R)-8%-clo-1*-hydroxy-8°, 14-dimetoxy-
33 2.7, 10-tetrametyl-1?,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-8(1,3)-
benzenaxyclotetradecaphan-10, 1 2-dien-4-yl N-(4-((4-((2-(2, 5-dioxo-2,5-dihydro-1H-
pyrol-1-yl)etyl)amino)-4-oxobutyl)disulfaneyl)-4-metylpentanoyl)-N-metyl-L-alaninat
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Khudy DM4 (10 mg, 0,013 mmol) va sucxinimidyl 4-(2-pyridyldithio)butanoat (6
mg, 0,02 mmol) trong DMF (0,26 mL). Thém trietylamin (0,015 mL) vao va khudy hdn
hop nay trong 2 gid. Thém 1-(2-aminoetyl)-1H-pyrol-2,5-dion hydroclorua (5 mg, 0,026
mmol) vao va sau 3 gio nap truc tiép hon hop nay vao cot RediSEP C18Aq (15,5 g) varia
giai bang gradien axetonitril (30% dén 95%) trong nudc véi axit axetic (0,05%) thu duge
6 mg (hidu suit 40%) hop chat néu tai dé muc. D¢ tinh khiét xdc dinh bang HPLC ¢ 254
nm: 92%. Thoi gian luvu: 2,83 phut (Phuong phéap F). LCMS: 1020,4 MH".

Buéc 2. Téng hop Hop chat 11

Hoa tan dung dich chira (1*S,168,32S,33S,2R 4S,10E, 12E,14R)-85-clo-1*-hydroxy-
8%,14-dimetoxy-33,2,7,10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-
8(1,3)-benzenaxyclotetradecaphan-10,12-dien-4-yl - N-(4-((4-((2-(2,5-dioxo-2,5-dihydro-
1H-pyrol-1-yl)etyl)amino)-4-oxobutyl)disulfaneyl)-4-metylpentanoyl)-N-metyl-L-
alaninat (6 mg, 0,006 mmol) va peptit Pv1 (22,3 mg, 0,006 mmol) trong DMF (0,12 mL)
va xt 1y véi trietylamin (0,001 mL). Sau 30 phut nap truc tiép hdn hop phan (mg vao cot
RediSEP C8 (15,5 g) va rura giai bang gradien axetonitril (35% dén 75%) trong nudc véi
TFA (0,05%) thu dugc 16 mg (hiéu suit 64%) hop chét néu tai dé muc. D tinh khiét xac
dinh bang HPLC & 254 nm: 98%. Thoi gian luu: 6,19 phut (Phuong phdp G). LCMS:
2150,2 (M+2H)/2*, 1433,3 (M+3H)/3".

Vi du 12. Téng hop hop chat 12
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Buéc 1. ((1%S,15S,328,3%S, 2R, 4S, 10E, 1 2E, 14R)-8%-clo-1*-hydroxy-8’, 14-dimetoxy-
3327, 10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-8(1,3)-
benzenaxyclotetradecaphan-10, 12-dien-4-yl (S)-1-(2,5-dioxo-2, 5-dihydro-1H-pyrol-1-yl)-
16,16,20,21-tetrametyl-10,19-dioxo-3,6-dioxa-14, 1 5-dithia-9,20-diazadocosan-22-oat

Khudy DM4 (20 mg, 0,026 mmol) va sucxinimidyl 4-(2-pyridyldithio)butanoat (12
mg, 0,04 mmol) trong DMF (0,75 mL). Thém trietylamin (0,045 mL) vao va khudy hon
hop nay trong 2 gio. Thém 1-(21-(2-(2-(2-aminoetoxy)etoxy)etyl)-1H-pyrol-2,5-dion
hydroclorua (9 mg, 0,036 mmol) vao va sau 3 gio nap truc tiép hdn hop nay vao cdt
RediSEP C18Aq (15,5 g) va rtra gidi bing gradien axetonitril (30% dén 95%) trong nudc
v6i axit axetic (0,05%) thu duoc 17 mg (hiéu sudt 61%). D9 tinh khiét xac dinh bang HPLC
& 254 nm: 99%. Thoi gian luu: 2,84 phut (Phuong phap F). LCMS: 1108,4 MH".

Bude 2. Tong hop hop cht 12.

Hoa tan dung dich chira (14S,16S,32S,33S,2R,4S,10E, 12E,14R)-86-clo-1*-hydroxy-
85,14-dimetoxy-3°,2,7,10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-
8(1,3)-benzenaxyclotetradecaphan-10,12-dien-4-yl (S)-1-(2,5-diox0-2,5-dihydro-1H-
pyrol-1-y1)-16,16,20,21-tetrametyl-10,19-dioxo-3,6-dioxa-14,15-dithia-9,20-
diazadocosan-22-oat (15 mg, 0,014 mmol) va peptit Pvl (52 mg, 0,015 mmol) trong DMF
(0,28 mL) va xtr 1y v6i trietylamin (0,006 mL). Sau 30 phut nap tryc tiép hdn hop phin
{mg vao cot RediSEP C8 (15,5 g) va rita giai bing gradien axetonitril (35% dén 60%) trong
nuée véi TEA (0,05%) thu duoc 25 mg (hiéu sut 34%). Do tinh khiét xac dinh bang HPLC
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& 254 nm: 98%. Thoi gian Iuu: 6,26 phat (Phuong phap G). LCMS: 2194,0 (M+2H)/2",
1463,0 (M+3H)/3™.

Vi du 13. Téng hop hop chit 13

Buée 1. 148,158,328, 33S, 2R, 4S, 10E, 12E, 1 4R)-8%-clo-1*-hydroxy-8°, 14-dimetoxy-33,2,7,10-
tetrametyl-1°,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-8(1, 3)-
benzenaxyclotetradecaphan-10, 1 2-dien-4-yl (S)-1-(2,5-dioxo-2,5-dihydro-1H-pyrol-1-yl)-
13,13,17,18-tetrametyl-7,16-dioxo-3-oxa-11,12-dithia-6, 1 7-diazanonadecan-19-oat

OMe

Khudy DM4 (20 mg, 0,026 mmol) va sucxinimidyl 4-(2-pyridyldithio)butanoat (12
mg, 0,04 mmol) trong DMF (0,75 mL). Thém trietylamin (0,045 mL) vao va khudy hén
hop nay trong 2 gid. Thém 1-(2-(2-aminoetoxy)etyl)-1H-pyrol-2,5-dion hydroclorua (5
mg, 0,024 mmol) vao va sau 3 gio nap truc tiép hdn hop nay vao cdt RediSEP C18Aq (15,5
g) va rira giai bang gradien axetonitril (30% dén 95%) trong nudc véi axit axetic (0,05%)
thu duogc 13 mg (hiéu sudt 41%) hop chét néu tai dé muc. Do tinh khiét xac dinh bang

HPLC & 254 nm: 94%. Thoi gian Iuu: 2,85 phut (Phuong phap F). LCMS: 1064,4 MH".
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Buéce 2. Tong hop hop chdt 13

Hoa tan dung dich chua (14S,168,328,33S,2R,4S,10E,12E,14R)-86-clo-14-
hydroxy-85,14-dimetoxy-33,2,7,10-tetrametyl-12,6-dioxo-7-aza-1 (6,4)-oxazinana-3(2,3)-
oxirana-8(1,3)-benzenaxyclotetradecaphan-10,12-dien-4-yl (S)-1-(2,5-dioxo-2,5-dihydro-
IH-pyrol-l-yl)-16,16,20,21-tetramety1-10,19-dioxo-3,6—dioxa—14,15-dithia-9,20-
diazadocosan-22-oat (18 mg, 0,017 mmol) va peptit Pv1 (63 mg, 0,019 mmol) trong DMF
(0,34 mL) va xit 1y véi trietylamin (0,007 mL). Sau 30 phut nap truc tiép hdn hop phan
g vao cot RediSEP C8 (15,5 g) varua giai bang gradien axetonitril (35% dén 60%) trong
nuée véi TFA (0,05%) thu duge 25 mg (hiéu sudt 34%) hop chit néu tai dé muc. Do tinh
khiét xac dinh bang HPLC & 254 nm: 99%. Thoi gian luu: 6,24 phut (Phwong phap G).
LCMS: 2172,0 (M+2H)/2*, 1448,7 (M+3H)/3".

Vi du 14. Téng hop hop chit 14

Buée 1. (1'S,18,3°S,3°S, 2R, 4S, 10E, 1 2E, 14R)-8%-clo-1 L_hydroxy-8°, 14-dimetoxy-
33 2,7, 10-tetrametyl-1% 6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-8(1,3)-
benzenaxyclotetradecaphan-10,12-dien-4-yl (S)-9,9,13, 14-tetrametyl-1,6, 1 2-trioxo-1-
(((1S,28)-2-(pyridin-2-yldisulfaneyl)xyclohexyl)oxy)-8-thia-2,5, 1 3-triazapentadecan-15-

oat
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Thém dung dich chira (1*S,168,328,3%S,2R,48,10E,12E,14R)-8%-clo-1*-hydroxy-
85,14-dimetoxy-3°,2,7,10-tetrametyl-1%,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-
8(1,3)-benzenaxyclotetradecaphan-10,12-dien-4-yl N-(4-((2-((2-aminoetyl)amino)-2-
oxoetyl)thio)-4-metylpentanoyl)-N-metyl-L-alaninat (14 mg, 0,016 mmol; Vi du 10, Budc
2) trong DMF (0,2 mL) vao 4-nitrophenyl ((1S,2S)-2-(pyridin-2-yldisulfaneyl)xyclohexyl)
cacbonat ran (7,2 mg, 0,018 mmol). Thém HOAt va DIEA xtc tac (10 mL, 0,057 mmol)
vao dung dich thu dugc nay va khudy ¢ nhiét do trong phong trong 3 gid. Trung hoa dung
dich nay bang axit axetic (10 mL) va nap vao cdt pha dao, RediSEP C18 (15,5 g) va rira
giai bang gradien axetonitril (30% dén 95%) trong nudc véi axit axetic (0,05%) thu dugc
15 mg (hi¢u sut 80%) hop chét néu tai dé muc. Do tinh khiét x4c dinh bé“mg HPLC & 254
nm: 98%. Thoi gian luu: 3,05 phat (Phuong phép F). LCMS: 1147,4 MH".

Buéc 2. Tong hop hop chat 14

Hoa tan dung dich chtra (14S,168,32S,33S,2R,4S,10E,12E,14R)-86-clo-1*-hydroxy-
8%,14-dimetoxy-3°,2,7,10-tetrametyl-1%,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-
8(1,3)-benzenaxyclotetradecaphan-10,12-dien-4-yl (S)-9,9,13,14-tetrametyl-1,6,12-
trioxo-1-(((18,2S)-2-(pyridin-2-yldisulfaneyl)xyclohexyl)oxy)-8-thia-2,5,13-
triazapentadecan-15-oat (17 mg, 0,015 mmol) va peptit Pvl (47 mg, 0,013 mmol) trong
DMF (0,34 mL) va xtt ly véi trietylamin (0,007 mL). Sau 30 phut nap truc tiép hdn hop
phan ting vao cot RediSEP C8 (15,5 g) va rira giai bang gradien axetonitril (35% dén 60%)
trong nuée véi TFA (0,05%) thu dwoc 28 mg (hiéu suét 37%). D¢ tinh khiét x4c dinh bang
HPLC & 254 nm: 99%. Thoi gian luu: 7,36 phat (Phuong phap G). LCMS: 2158,0
(M+2H)/2", 1439,0 (M+3H)/3".

Vi du 15. Téng hop hop chit 15
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Buée 1. (1%S,1°S,32S,3°S, 2R, 48, 10E, 1 2E, 14R)-8%-clo-1*-hydroxy-8°, 1 4-dimetoxy-
33 2,7, 10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-8(1,3)-
benzenaxyclotetradecaphan-10,12-dien-4-yl (S)-5,9,9,13, 14-pentametyl-6, 1 2-dioxo-8-
thia-2,5,13-triazapentadecan-15-oat

Hoa tan 25 mg (1°S,168,32S,33S,2R,4S,10E,12E,14R)-85-clo-1*-hydroxy-8°,14-
dimetoxy-33,2,7,10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-8(1,3)-
benzenaxyclotetradecaphan-10,12-dien-4-yl ~ N-(4-((2-((2,5-dioxopyrolidin-1-yl)oxy)-2-
oxoetyl)thio)-4-metylpentanoyl)-N-metyl-L-alaninat (0,027 mmol) va 40 mg NI1-((3-
metoxyphenyl)diphenylmetyl)-N1,N2-dimetyletan-1,2-diamin (0,11 mmol, 4 duong
lwong) trong dioxan (1 mL). Sau 3 gid, phan tng dudng nhu hoan thanh theo phan tich
LC/MS. Thém 0,05 mL TFA véao va nap hdn hop nay vao 15,5 g cot C18Aq va tinh ché
thong qua gradien B 5-100% (A: nudc véi TFA 0,05%; B: ACN voi TFA 0,05%). Lam
dong kho cac phan doan chira san pham thu dugce 22 mg san pham (hiéu suét 75%). Do
tinh khiét xac dinh bang HPLC & 254 nm: 98%. Thoi gian luu: 2,25 phut (Phuong phép F).
LCMS: 908,4 MH".
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Budc 2. (1S, 158,328,338, 2R, 4S, 10, 1 2E, 14R)-85-clo-1*-hydroxy-8°, 14-dimetoxy-
33,27 10-tetrametyl-1% 6-dioxo-7-aza-1(6,4)-oxazinana-3(2, 3)-oxirana-8(1,3)-
benzenaxyclotetradecaphan-10, 12-dien-4-yl (S)-2,5,9,9,13, 14-hexametyl-1,6,12-trioxo-1-
(((18,28)-2-(pyridin-2-yldisulfaneyl)xyclohexyl)oxy)-8-thia-2,5, 1 3-triazapentadecan-15-

oat

Thém dung dich chira (1°S,168,32S,3%S,2R 4S5, 10E,12E,14R)-8%-clo-1*-hydroxy-
85.14-dimetoxy-33,2,7,10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-
8(1,3)-benzenaxyclotetradecaphan-10,12-dien-4-yl (S)-5,9,9,13,14-pentametyl-6,12-
dioxo-8-thia-2,5,13-triazapentadecan-15-oat (15 mg, 0,016 mmol) trong DMF (0,2 mL)
vao 4-nitrophenyl ((18,25)-2-(pyridin-2-yldisulfaneyl)xyclohexyl) cacbonat ran (6,6 mg,
0,018 mmol). Thém HOAt va DIEA xuc tac (10 mL, 0,057 mmol) vao dung dich thu dugc
ndy va khudy & nhiét d6 trong phong trong 3 gio. Trung hoa dung dich nay bang axit axetic
(10 mL) va nap vao cdt pha dao, RediSEP C18 (15,5 g) va rua giai bang gradien axetonitril
(30% dén 95%) trong nudc véi axit axetic (0,05%) thu dugc 16 mg (hiéu suat 82%) hop
chét néu tai d& muc. Do tinh khiét xac dinh béng HPLC & 254 nm: 97%. Thoi gian luu:
3,36 phut (Phuong phép F). LCMS: 1175,5 MH".

Buéc 3. Tong hop hop chdt 15

Hoa tan dung dich chira (14S,16S,3%8,33S,2R,48,10E, 12E,14R)-85-clo-1*-hydroxy-
83, 14-dimetoxy-3°,2,7,10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-
8(1,3)-benzenaxyclotetradecaphan-10,12-dien-4-yl (S)-2,5,9,9,13,14-hexametyl-1,6,12-
trioxo-1-(((18,2S)-2-(pyridin-2-yldisulfaneyl)xyclohexyl)oxy)-8-thia-2,5,13-
triazapentadecan-15-oat (16 mg, 0,014 mmol) va peptit Pvl (52 mg, 0,015 mmol) trong
DMF (0,28 mL) va xtt 1y véi trietylamin (0,008 mL). Sau 30 phit nap tryc tiép hdn hop
phén (g vao cdt RediSEP C8 (15,5 g) va rira giai bang gradien axetonitril (35% dén 60%)
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trong nudc voi TFA (0,05%) thu duge 32 mg (hi€u sut 44%) hop chit néu tai d& muc. Do
tinh khiét xac dinh bang HPLC & 254 nm: 99%. Thoi gian luu: 6,86 phut (Phuong phap
G). LCMS: 2172,0 (M+2H)/2", 1448,4 (M+3H)/3".

Vi du 16. Téng hop hop chit 16

NO3

X 1y dung dich chira (4-mercaptophenyl)metanol (0,74 g, 4,83 mmol) trong THF
(10 mL) véi 5-nitro-2-((4-nitrophenyl)disulfaneyl)pyridin (1,0 g, 3,23 mmol). Khudy
huyén phu thu duge & nhiét do trong phong trong 2 gid, va lam bay hoi dung moéi trong
chan khong. Hoa tan phan cin trong DCM va nap vao cot silica gel RediSep va rura giai
bang gradien etyl axetat (10% dén 60%) trong c4c hexan thu dugc san pham (0,499 g, hiéu
sult 52%). Do tinh khiét xéc dinh bing HPLC & 254 nm: 90%. Thoi gian luu: 2,72 phut
(Phuong phap F). Dit liéu MS, 295,1 (M+H)*. 'HNMR(DMSO-ds) d 9,18 (s, 1H), 8,58 (d
cta d, 1H), 8,02 (d, 1H), 7,56 (d, 2H), 7,34 (d, 2H), 5,24 (t, 1H) va 4,47 (d, 2H).

Buee 2. 4-nitrophenyl (4-((5-nitropyridin-2-yl)disulfaneyl) benzyl) cacbonat

NO,

Lam lanh dung dich chira 4-nitropheny! clorofomat (255 mg, 1,26 mmol) trong THF
(5 mL) trén bé nuéc da va xt ly v6i dung dich (4-((5-nitropyridin-2-
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yl)disulfaneyl)phenyl)metanol (220 mg, 0,748 mmol), trietyl amin (0,7 mL, 5,03 mmol),
va thém 4-dimethyaminopyridin (45 mg, 0,368 mmol) trong THF (5 mL) vao trong thoi
gian khoang 15 phut. B6 bé nuge d4, va khudy dung dich nay & nhiét do trong phong trong
mot gid va bao quan trong ti déng qua dém. Lam bay hoi dung mdi trong chén khong, va
hoa tan phan cn trong DCM, nap vao cdt silica gel RediSep (12 g) va rira giai bang gradien
etyl axetat (2% dén 100%) trong cac hexan. Tinh ché tiép san phdm bang sic ky pha dao
trén cartridge RediSep C18 (50 g) rira giai bang gradien axetonitril (30% dén 95%) trong
nuée véi axit axetic (0,05%), thu duge san phdm, 55 mg (16%). Do tinh khiét x4c dinh
bang HPLC & 254 nm: >99%. Thoi gian luu: 3,77 phut (Phwong phap F). D@ ligu MS,
460,7 (M+H)*". 'THNMR(CDCl3) d 9,29 (d, 1H), 8,39 (d cta d, 1H), 8,28 (d cua d, 2H), 7,83
(d ctia d, 1H), 7,55 (d cua d, 2H), 7,44 (d cta d), 7,36 (d cua d, 2H) va 5,26 (d, 2H).

Buéc 3. (148,168,325, 33S,2R,4S, 10E, 12E, 14R)-86-clo-14-hydroxy-85, 14-dimetoxy-
33,2,7, 10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-8(1,3)-
benzenaxyclotetradecaphan-10,12-dien-4-yl (S)-11,11,15,16-tetrametyl-1-(4-((5-
nitropyridin-2-yl)disulfaneyl)phenyl)-3,8, 14-trioxo-2-oxa-10-thia-4,7,15-

triazaheptadecan-17-oat

NO,

Thém dung dich chua (14S,168,328,33S,2R,4S,10E,12E,14R)-86-clo-14-hydroxy-
85,14-dimetoxy-33,2,7,10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3 (2,3)-oxirana-
8(1,3)-benzenaxyclotetradecaphan-10,12-dien-4-yl N-(4-((2-((2-aminoetyl)amino)-2-
oxoetyl)thio)-4-metylpentanoyl)-N-metyl-L-alaninat (15 mg, 0,017 mmol; Vidu 10, Budc
2) trong DMF (1 mL) vao 4-nitrophenyl (4-((5-nitropyridin-2-yl)disulfaneyl)benzyl)
cacbonat ran (26 mg, 0,0566 mmol). Thém HOAt va DIEA xtc tac (10 mL, 0,057 mmol)
vao dung dich thu dugc nay va khudy & nhiét d6 trong phong trong 3 gid. Trung hoa dung
dich nay béng axit axetic (7 mL, 0,122 mmol) va nap vao cdt pha ddo, RediSEP C18 (15,5

g) va rira giai bang gradien axetonitril (30% dén 95%) trong nudce véi axit axetic (0,05%).
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Tinh ché tiép trén cot silica gel, RediSep (4 g), st dung gradien metanol (0,2% dén 6%)
trong DCM lam dung madi rira giai, thu dugc san phAm néu tai dé muc (10,3 mg, hiéu sut
50%). Do tinh khiét x4c dinh bang HPLC & 254 nm: >99%. Thoi gian luu: 3,16 phut
(Phuong phép F). Dit liéu MS, 1182,3 (M+H-H,0)", 1201,3 (M+H)", 1222,3 (M+Na)".

Buée 4. Tong hop hop chdt 16

X ly dung dich chira (148,168,32S,33S,2R,48S,10E,12E,14R)-86-clo-14-hydroxy-
85,14-dimetoxy-33,2,7,10-tetrametyl-12,6-dioxo-7-aza-1(6,4)-oxazinana-3(2,3)-oxirana-
8(1,3)-benzenaxyclotetradecaphan-10,12-dien-4-yl ~ (S)-11,11,15,16-tetrametyl-1-(4-((5-
nitropyridin-2-yl)disulfaneyl)phenyl)-3,8,14-trioxo-2-oxa-10-thia-4,7,15-
triazaheptadecan-17-oat (10,3 mg, 0,00857 mmol) trong DMF (1 mL) v&i natri bicacbonat
(1,8 mg, 0,0214 mmol) va nudc (50 mL). Xt ly dung dich thu duoc véi peptit, Pvl (31,5
mg, 0,0899 mmol) va khudy & nhiét do trong phong trong 3 gio, sau d6 nap vao cot pha
dao, RediSep C18 (15,5 g) va rira giai bang gradien axetonitril (30% dén 70%) trong nudc
vGi amoni axetat (10 mM). GOp céc phén doan, lam dong lanh va dong kho thu dugc sén
phim & dang chit rin mau tring, 18,7 mg (50%). D6 tinh khiét xac dinh bang HPLC & 254
nm: 99%. Thoi gian luu: 6,63 phit (Phuong phap G). Dir liéu MS, 2162,4 (M+2H)/2",
1441,8 (M+3H)/3*, 1082,6 (M+4H)/4*, 1435,7 (M+3H-H20)/3™.

Vi du A. Thir nghiém d9 tré ting truéng

Céc té bao duge dan phang trén cac dia day trong subt c6 thanh mau den 96 giéng
(Griener), t& bao DLD-1 WT v6i mat d§ 2500 té bao mdi giéng, té bao FaDu va HeLa v6i
mat d6 5000 té bao mdi giéng va HCT116 v6i mat do 3000 té bao mdi giéng, trong moi
trudng tang trudng cé chira FBS 10%. Cac té bao duoc dé bam dinh & nhiét do trong phong
trong 60 phut trude khi dua tré lai ta 0 37°C, CO2 5%. Sau 24 gio, mdi truong dugce loai
b6 va thay thé bang moi trudong ting trudng moi chira cac ndng do thube khac nhau. Mdi
ndng do thude dugc thém chinh x4c ba 1An. C4c dbi chirng khong dugc diéu tri bang thudc
chi chtta moi truong ting trudng. Té bao duge dua trd lai ta 0. Chin muoi sau gio' sau khi
b sung thudc, cac té bao duge cb dinh bang paraformaldehyt 4% trong 20 phut va nhuém
bing Hoechst ¢ ndng do 1 pg/mL. Céc dia nay dugc chup anh trén mdy chup anh tu dong
Cytation 5 (BioTek) va cac té bao dugc dém bang CellProfiler (http:/cellprofiler.org). PO
tré tang trudng té bao theo phan trim dugc tinh todn va dit liéu dugc vé dd thi bang cach

str dung phan mém GraphPad Prism
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Bang 5: Dit liéu thir nghiém d9 tr€ ting trudng

Vidu DLD-1 HCT116 FaDu HeLa
(ICso,nM) | (ICso,nM) | (ICs0,nM) | (ICso, nM)

R2SH-1 (xem Béang 2) 9,8 43 2,8 2,6

R2SH-2 (xem Bang 2) 0,45 0,20 0,13 0,02
1 60,5 21,8 10,4 7,4
2 114 21,1 15,4 8,0
3 45,1 19,3 10,1 6,9
4 11,7 2,5 1,4 0,85
5 9,4 2,7 2,3 0,95
6 8,3 3,3 5,2 1,8
7 NC* 3,4 4.6 2,0
8 9,8 3,0 3,4 1,6

NC* = khong dugc tinh
Vi du B: Tac dgng 1én qua trinh polyme hoéa tubulin in vitro

Thtr nghiém polyme héa tubulin dwa trén huynh quang (Cytoskeleton Cat #
BKO011P) da dugc thuc hién dé dinh lugng muc do tac dong ciia DM4 va Hop chét 5 khong
lién hop 1én qué trinh polyme héa tubulin in vitro. DM4 va Hop chit 5 dugc diéu ché dudi
dang dung dich gbc 10 mM trong DMSO sau d6 dugc pha loang ¢ 10 1an dén ndng d6 200,
50 va 5 uM trong nuéc cht siéu tinh khiét dé c6 ndng do DMSO cudi cung 14 0,2%. Thube
tht Kit dugc ra dong nhanh chong sau d6 duge gilt lanh trén da lanh dé ngan chan qua
trinh polyme héa sém. Hon hop phan tng tubulin dugc didu ché trén d4 lanh biang céch
tron tubulin ndo heo da tinh ché, GTP va dém glyxerol tat ca trong bd dém kit 1 1an dé co
ndng do cudi cuing 1a tubulin 2 mg/mL, GTP 1 mM va glyxerol 15%. 5 uL. DM4, Hop chat
5 hodc d6i chung DMSO duge thém vao dia phan tmg nia giéng mau den, da dugc lam
4m truge & 37 °C trong thoi gian khong quéa 1 phut, @& 1am 4m, nhung khong dé bay hoi.
50 uL hdn hop phan tng tubulin nhanh chéng dugc thém vao mdi giéng va ngay 1ap tic
dugc dat vao thiét bi doc hinh anh Cytation 5 d3 duge 1am Am truée (BioTek). Viéc doc
dong hoc duoc thyc hién & bude song kich thich 360 do/budce séng phat xa 450 do trong 2
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gior & 37 °C, vdi viéc doc cir 2,5 phut mot 1an dé theo di su ting cudng huynh quang do

su két hop ctia chét chi thi huynh quang vao céc vi 6ng khi xay ra qua trinh polyme hoa.

FIG. 1 thé hién dd thi v& tac dong cia DM4 tu do va Hop chat 5 dbi véi qua trinh
polyme hoa B-tubulin in vitro (la don vi huynh quang tuong i) & cac ndéng d6 0,5 uM, 5
uM va 20 uM

Vi du C: Phén tich dgng hoc lién két ctia thé lién hop

Céc thi nghiém lién két duoc thuc hién béng cach st dung thiét bi Biacore $200.
Chip cam bién A Series S véi streptavidin dugc ¢b dinh trude duge diéu hoa bing NaCl 1
M trong NaOH 50 mM. Tubulin nguoi dugc danh dAu biotin c6 ngudn gdc tir té bao HeLa
duoc cb dinh vao chip cam bién & ndng do 125 pg/mL trong dém HBS-P+ véi tbc do dong
chéay 10 ul/phut. 3000 RU (don vi phan Ung) cudi ciing cua protein dugc cb dinh truc tiép
vao chip. Sau khi c¢d dinh tubulin, chip cam bién dugc rira bang isopropanol 50%, NaOH
50 mM va NaCl 1 M va sau d6 dugc dé can bang trong dung dich dém xét nghiém trong 4
gitr. MAu tring bét gitt streptavidin-biotin (FC chuén) duoc sir dung dé theo ddi sy lién két

khong dac hiéu.

Dé thu thap dir liéu lién két dong hoc, hop chit 5 dugc pha loang trong dung dich
dém thir nghi€ém dugc tiém vao cac t€ bao dong chay & ndng do tir 100 uM dén 0,048 pM
va 50 uM dén 0,024 uM, & tbe dd dong chay 60 pL/phit va nhiét do 25 °C. Phuc hop duogc
phép phén ly trong 60 gidy. Sy lién két ctia hop chit véi tubulin duge theo doi trong thoi
gian thuc dé c6 dugc ty 18 lién két (Ka) va phan ly (Koff). Hang s6 4i lyc (KD) duge tinh

toan béng dong hoc ¢ trang thai 6n dinh.

Fig. 2 mo ta phan tich dong hoc cuia hop chét 5 lién két voi B-tubulin in vitro dugc
xé4c dinh bang cdng hudong plasmon bé mit Biacore. Hop chét 5 ¢6 thé lién két v6i p-tubulin
v6i KD twong tw nhu DM4 tu do (3,55 pM) va tbc do lién két/phan ly cham hon so voi
DM4 tu do.

Vi du D: Hi€u qua cua hgp chit 5 trong mé hinh ung thw tryc trang & chugt

Chuot cai thiéu tuyén trc trui 16ng séu tun tudi Foxn™ dugc 1ay tir phong thi nghiém
Taconic (Cat # NCRNU-F) va dugc nhét 5 con mdi 16ng trén dém Alpha Dri trong hé thdng
16ng nhdt dimg mot 1An. Té bao HCT116 ctia ngudi c6 ngudn gdc tir ung thu biéu mo truc

111

trang dugc pha lodng ty 1€ 1:1 trong Matrigel khong chira Phenol dé va dugc chy dudi da
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vao suon trai ciia mdi con chudt voi mat do 2,5x108 té bao trong 100 pL. Khi cac miéng
ghép khac loai dat dén thé tich trung binh 100-200 mm?, cac con chudt dugc phan ngiu
nhién thanh c4c nhém va dugc didu tri nhu chi tiét trong bang dudi day. Chudt dugce tiém
vao phuc mac (IP) cac lidu chét dan thudc hodc 0,21, 0,29, 0,35, 0,42 umol/kg hop chét 5
(twong duong 1,1, 1,4, 1,7, hodc 2 mg/kg hop chét 5) hodc 0,42 pmol/kg DM4 khong lién
hop (tuong duong véi 0,33 mg/kg DM4 khong lién hop). Liéu lugng dugc diéu ché bang
cach pha loging cac dung dich gbc DMSO 0,1 mg/uL trong mannitol 5% trong dung dich
dém xitrat va duogc sir dung mdi ngdy mot 14n trong 4 ngdy (QDX4) véi khoang cach hai
ngdy gitta lidu thr hai va tht ba, voi thé tich 12 mL/kg (300 uL trén 25 g trong lugng co
thé chudt). Cac khdi u ghép khac loai duge do bang thude cip va thé tich duoc tinh bang
phuong trinh cho thé tich elipsoit: Thé tich = /6 x (chiéu dai) x (chidu rong)?. Trong lugng
co thé ciia céc con vét duge do dong thoi dé danh gia thé tich khdi u. Cac con vat bi loai
khoi nghién ctu do chét, kich thude khdi u vugt qua 2000 mm? hodc giam > 20% trong
luong co thé. Phan tich Kaplan-Meier dugc st dung dé danh gia ty 1é séng s6t dua trén su

chét hodc viéc loai bd khoi nghién clru.

FIG. 3A thé hién db thi vé thé tich khéi u trung binh & chudt trui 16ng mang khéi u
dai tryc trang ving suon HCT116 dugc cho dung lidu DM4 hodc hop chét 5.

FIG. 3B thé hién ph?m tram thay ddi vé trong lugng co thé ctia chuot trui 1ong mang
khéi u dai truc trang ving suon HCT116 dugc cho dung lidu DM4 hodc hop chit 5 so véi
ngay 0.

FIG. 4 md ta dd thi Kaplan-Meier vé chudt trui 16ng mang khdi u dai tryc trang ving
suon HCT116 dugc cho dung liéu DM4 hoic hop chét 5. Cac con vat bi loai khdi nghién
cttu do chét, kich thudc khdi u vuot qua 2000 mm? hoic do mét hon 20% trong lugng co
thé. DM4 tu do gdy ra céi chét tu phét ctia mot nura sb con vat thudc nhém DM4 trong giai
doan sau khi ding liéu. Nhu dugc hién thi trong Fig. 4, hop chét 5 phan phdi mot cach an
toan lugng DM4 in vivo, ma cach khac sé& dan dén ngd doc toan than va t vong khi dugc

dung dudi dang DM4 tu do.

Vidu E: Tac dong cia hop chit 6 1én sw di ciin & phéi trong moé hinh chugt bi ung thw
phdi
Té bao ung thu 4T1-iRFP cua chudt co ngudn gdc tir ung thu bidu m6 tuyén vi &

chudt va duge chuyén nhiém véi protein huynh quang hdng ngoai gin (iIRFP) dugc nudi
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cdy & dang don 16p & 37 °C trong mdi trudong duge lam 4m v6i COa 5%. Té bao dugc cdy
chuyén tir mot dén ba ngay trude khi cdy va mdi trudng duoc thay thé ctr sau mdi 2-3 ngay
néu can dé duy tri sy sdng cua té bao. Té bao khong duge phép vugt qua muc hop dong
80%. Vao ngay céy, té bao duge trypsin héa, ria bang moi truong hoan toan va tao vién
bang cach ly tim & tbc dd 1200 vong/phut trong 5 phut. Dich ndi duogc gan loc, va cac té
bao duoc rira ba 1an bang PBS v6 tring va duoc tao vién bang cach ly tAm. Trong qua trinh
ly tAm cubi cing, kha ning sdng s6t duoc xac dinh bang cach sir dung k¥ thuét loai trir mau
xanh trypan. Té bao duge tao hdn dich lai trong PBS vo trung véi ndng d6 cudi cung la
5x10° té bao/100 pL. Céac té bao dugc rat vao éng tiém tuberculin lcc vo trung v6i kim
tiem c& 27. Céc bot khi duoc loai bd, va hdn hop té bao du thira dugc déy trd lai 6ng hinh
noén, dé lai thé tich tiém 100 pL trong mdi 6ng tiém. 100 uL té bao duogc tiém truc tiép vao
tinh mach gitta & dudi cua chudt cai Foxn™ thiéu tuyén trc trui 16ng sau tudn tudi (phong

thi nghiém Taconic Cat # NCRNU-F).

Ba ngay sau khi tiém té bao, chudt duge tiém vao phiic mac chit din thudc hodc 2,5
mg/kg hop chit 6 mot 1an mdi ngay trong 2 ngdy, sau d6 1a 2 ngay khong diéu tri, tiép theo
1a mot lidu hop chét 6 duy nhét, tdng cong 13 ba liéu hop chét 6. Mudi mot ngay sau khi
tiém, chudt dugc gay chét, va phéi duoc cit dé chup anh béng may chup anh dong vat nho
LI-COR PEARL Trilogy dé quan sat va dinh lvgng murc do di cin & phdi va danh gi tac

dong ctia hop chit 1én su phét trién cta khéi u.

FIG. 5A md t& anh chup bung va phdi ldy tir chudt trui 16ng dugce cdy té bao huynh
quang 4T1-RFP bing céch tiém vao tinh mach dudi va dugc chup 11 ngay sau khi chy va

sau 3 lidu chét din thudc hodc hop chét 6.

FIG. 5B m6 ta biéu dd v& tin hiéu huynh quang tir phdi dugc 14y & chudt dugc cy
4T1-RFP sau 3 lidu chit din thudc hodc hop chit 6.

Céc stra d6i khac nhau cua sang ché, ngoai nhitng stta d6i dugc mo ta trong ban mo
ta nay, s€ trd nén rd rang @i v6i nguoi co hiéu biét trung binh trong linh vyce nay tir phan
md ta trén ddy. Nhiing sira d6i nhu vay cling duge dy dinh nam trong pham vi ctia yéu ciu
bao ho kem theo. Mdi tai liéu tham khao, bao gdm nhung khong gi¢i han & tAt ca cac patent,
don yéu cau cp patent va cac 4n pham cong bd dugc trich dan trong don sang ché nay

duoc dua toan bd vao diy bang cach vién dan.
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YEU CAU BAO HO
1. Hop chét c6 Cong thirc (I):
RP—L—R" )
hodc mubi duge dung cia no, trong do:
R! 1a peptit c6 kha nang phén phdi chon loc R’L- qua mang té bao c6 16p vo ¢6 tinh
axit hogc thiéu OXY;
R2 duoc chon tir nhém bao gdm:

0]

113



51386 114/257

114



51386 115/257

, va

L 1a nhém sau day:

T R5 R6
‘\ N O : S "
Ayt

o R R4

b

trong do

R3 R* R’, va R® mdi nhom doc 1ap duge chon tir H, Ci.4 alkyl, Ci-4 alkenyl, Ce-10
aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5-10 canh, heteroxycloalkyl c6 tir 4-10 canh, halo,
CN, NO,, OR?, SR C(O)R’!, C(O)NRC'RY, C(O)OR*, OC(O)RP!, OC(O)NRCRY!,
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NRCIRY, NRCIC(O)RY!, NR'C(0)OR?!, va NRC'C(O)NR®'RY, trong d6 Ci.4 alkyl, Ci4
alkenyl, Ce-10 aryl, va heteroaryl co tir 5-10 canh néi trén, mdi nhom tuy ¥ duge thé bang
1, 2, hoic 3 nhém thé doc 1ap duge chon tir halo, CN, NO,, OR®, SR, C(O)R",
C(O)NR®'RY, C(O)OR?, OC(O)RY, OC(O)NRS'RY, NRRY, NR'C(O)R",
NR®'C(0O)OR?, va NR°!C(O)NR®'RY!;

hoic R? va R* cuing véi cac nguyén tir cacbon ma chiing dugc gén vao tao thanh
nhom Cs.14 xycloalkyl hodc nhém heteroxycloalkyl c6 tir 4-14 canh, mdi nhom nay tly y
duoc thé bang 1, 2, hodc 3 nhém thé doc 1ap duge chon tir Ci4 alkyl, halo, CN, NO,, OR*,
SR®, C(O)RY!, C(O)NRCRY, C(O)OR?, OC(O)R’, OC(O)NR®RY, NRCIRY,
NRC'C(O)RP!, NR¢!C(O)OR™, va NR°!C(O)NRCRY;

hoic R? va R’ cung véi cac nguyén tir cacbon ma chung dugc gén vao tao thanh
nhom Cjs.14 xycloalkyl hodc nhom heteroxycloalkyl c6 tir 4-14 canh, mdi nhém nay tly y
duoc thé béng 1, 2, hoac 3 nhém thé doc 1ap dugce chon tr Ci-4 alkyl, halo, CN, NOa, OR?,
SR2l, C(O)R®, C(O)NRC'RY, C(0)OR*, OC(O)R’, OC(O)NR®RY, NRRY,
NRCIC(O)RP!, NReIC(0)OR?!, va NRC!C(O)NRRY;

hoic R* va R® cung vdi cac nguyén tir cacbon ma chung dugc gén vao tao thanh
nhém Cs.14 xycloalkyl hodc nhom heteroxycloalkyl c6 tir 4-14 canh, mdi nhém nay tuy y
duoc thé bang 1, 2, hodc 3 nhom thé dc 1ap dugce chon tir C1.4 alkyl, halo, CN, NO,, OR?,
SRal, C(O)RY!, C(O)NRCRY C(O)OR, OC(O)RP, OC(O)NR®RY, NRe¢R®,
NReIC(O)RP!, NReIC(0)OR?!, va NRC!C(O)NRRY,

hodic RS va RS cing v6i céc nguyén tir cacbon ma chung dugc gan vao tao thanh
nhom Cs.14 xycloalkyl hodc nhom heteroxycloalkyl c6 tir 4-14 canh, mdi nhém nay tuy y
duoc thé bang 1, 2, hodic 3 nhom thé doc 1ap duge chon tir C1.4 alkyl, halo, CN, NO,, OR*,
SR2, C(O)R®, C(O)NRC'RY, C(O)OR*, OC(O)R", OC(O)NR®RY, NRRY,
NRCIC(O)RP!, NRC!C(0O)OR?!, va NRC!C(O)NRRY,

A 13 H hoac Ci-4 alkyl; va

Ral R Re va RY mdi nhéom doc 1ap duge chon tir H, Ci.6 alkyl, Cas alkenyl,
Ca.6 alkynyl, Ci.¢ haloalkyl, OH, CN, NO3, va CO,CHj3; trong d6 Ci- alkyl va Ca.¢ alkenyl
néu trén mdi nhom tuy y duge thé bé“tng OH, CN, NOgy, hodc CO,CH.
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2. Hop chét theo diém 1, hodc mudi duge dung cuia no, trong do R!1a peptit c6 kha
nang phan phéi chon loc R?L- qua mang té bao ¢6 16p vd co tinh axit hodc thiéu oxy c6 do

pH nho hon khoang 6,0.

3. Hop chét theo didm 1, hodc mubi duge dung ctia no, trong d6 R! 1a peptit bao gdm

it nhAt mot trong sb céc trinh tw duéi day:

ADDQNPWRAYLDLLFPTDTLLLDLLWCG (SEQ ID NO. 1; Pvl),
AEQNPIYWARYADWLFTTPLLLLDLALLVDADECG (SEQ ID NO. 2; Pv2), va

ADDQNPWRAYLDLLFPTDTLLLDLLWDADECG (SEQ ID NO. 3; Pv3); va
AAEQNPIYWWARYADWLFTTPLLLLDLALLVDADEGTCG (SEQ ID No. 6; Pvo6);
trong d6 R! dugc gén vao L qua gbe xystein cta R

4. Hop chat theo didm 1, hodc mudi duoc dung ctia no, trong d6 R! 1a peptit bao gom it

nhat trinh ty dudi day:
ADDQNPWRAYLDLLFPTDTLLLDLLWCG (SEQ ID NO. 1; Pv1).

5. Hop chét theo diém 1, hodc mubi duge dung cia né, trong d6 R! 1a peptit bao gom it

nhét trinh tu dudi day:
AEQNPIYWARYADWLFTTPLLLLDLALLVDADECG (SEQ ID NO. 2; Pv2).

6. Hop chét theo didm 1, hoac mudi duoc dung ctia né, trong d6 R! 1a peptit bao gbm it

nhét trinh tu dudi day:
ADDQNPWRAYLDLLFPTDTLLLDLLWDADECG (SEQ ID NO. 3; Pv3).

7. Hop chét theo diém 1, hodc mudi duoc dung ctia né, trong d6 R! 1a peptit bao gbm it

nhét trinh tuy duéi day:

AAEQNPIYWWARYADWLFTTPLLLLDLALLVDADEGTCG (SEQ ID NO. 6;
Pvo).

8. Hop chét theo diém 1, hoic mudi duoc dung ctia no, trong d6 R? 1a:
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9. Hop chit theo diém 1, hodc mubi dugc dung cua no, trong do R* la:

10. Hop chét theo diém 1, hodc mudi dugc dung cua no, trong do R? la:

118



51386

11.  Hop chét theo diém 1, hodc mubi duoc dung cua nd, trong do R? 1a:

12.  Hop chét theo diém 1, hodc mubi dugc dung cua nd, trong do L la:

0
)‘/\NYO

O

575

119/257

13.  Hop chit theo didm 1, hodc mudi duge dung cia né, trong d6 R® R4, R3, va RS moi
v 5 >

nhom doc 14p duge chon tir H va Ci.s alkyl.
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14.  Hop chét theo diém 1, hoic mudi dugc dung cia no, trong do R® R*, R®, va R mdi

nhém la H.
15.  Hop chét theo diém 1, hodc mudi duoc dung ctia no, trong d6 A 1a H.
16. Hop chét theo diém 1, hoic mubi duge dung cda nd, trong dé A 1a CHs.

17.  Hop chét theo diém 1, duoc chon tir:

Pv1

hodc mudi dugc dung ctia hop chét bt ky trong s6 cac hop chit dugc néu & trén,
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trong d6 Pv1 1a peptit bao gdm it nhat trinh ty duéi day:
ADDQNPWRAYLDLLFPTDTLLLDLLWCG (SEQ ID NO. 1).

18. Ché phém duoc bao g6m hop chit theo diém 1, hodc mudi dugc dung ciia né.

19.  Hop chét theo diém 1, 1a hop chat:

hodc mudi dugc dung cia né, trong d6 Pv1 la peptit bao gdm it nhat trinh tw dudi day:
ADDQNPWRAYLDLLFPTDTLLLDLLWCG (SEQ ID NO. 1).

20.  Hop chét theo diém 1, 1a hop chét:

hodc mudi duge dung cia no, trong d6 Pv1 la peptit bao gdm it nhat trinh ty duéi day:
ADDQNPWRAYLDLLFPTDTLLLDLLWCG (SEQ ID NO. 1).

21.  Hop chét theo diém 1, 1a hop chét:
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hodc mudi duge dung cia né, trong d6 Pv1 1a peptit bao gdm it nhét trinh tw dudi day:

ADDQNPWRAYLDLLFPTDTLLLDLLWCG (SEQ ID NO. I).
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<211> 28
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<213> Trinh ty nhdn tao

<220>
<223> peptit tdng hop

<400> 1

Ala Asp Asp Gln Asn Pro Trp Arg Ala Tyr Leu Asp Leu Leu Phe Pro
1 5 10 15

Thr Asp Thr Leu Leu Leu Asp Leu Leu Trp Cys Gly
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<210> 2
<211> 35
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> peptit tdng hop
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Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala Asp
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Glu Cys Gly

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

<220>
<223>

<400>

35

3

32

PRT

Trinh tu nhén tao

peptit tdng hop

3
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Ala Asp Asp Gln Asn Pro Trp Arg Ala Tyr Leu Asp Leu Leu Phe Pro

1

5

10 15

Thr Asp Thr Leu Leu Leu Asp Leu Leu Trp Asp Ala Asp Glu Cys Gly

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

<220>
<223>

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

<400>

20

4

39

PRT

Trinh ty nhé&n tao

peptit tdng hop

dac diém hdn tap
(1) .. (1)
axetyl hoa

4

Ala Ala Glu Gln Asn Pro

1

5

Phe Thr Thr Pro Leu Leu

20

Asp Glu Gly Thr Lys Cys

<210>
<211>
<212>

35

5
37
PRT

25

30

Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

Leu Leu Asp

Gly

25

10 15

Leu Ala Leu Leu Val Asp Ala
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<220>
<223>

<400>
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Trinh ty nhé&n tao

peptit tdng hop

5

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Gly Thr Cys

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

<220>
<223>

<400>

35

6

39

PRT

Trinh ty khdéng xéc dinh

M& ta trinh tu khéng xidc dinh: polypeptit mang nhay cam véi db pH

6

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Trp Ala Arg Tyr Ala Asp Trp

1

5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp

20 25 30

Ala Asp Glu Gly Thr Cys Gly
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<220>
<223>

<400>

35

7

35

PRT

Trinh ty khéng x&c dinh

M& ta trinh tu khéng xdc dinh: Polypeptit mang nhay cam vdi dé pH
kidu hoang

7

Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu Phe

1

5 10 15
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Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala Asp

20

Glu Gly Thr
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<220>
<223>

<400>

35

8

36

PRT

Trinh tyu khéng x&c dinh

M& ta trinh tu khdng xéac
kiéu hoang
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5

20

Asp Glu Gly Thr
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<400>

35

9

35

PRT

Trinh tu khdéng x&c dinh

M& ta trinh ty khdéng xac
kiéu hoang

9

Ala Glu Gln Asn Pro Ile Tyr Trp

1

5

Thr Thr Pro Leu Leu Leu Leu Asp

20

Glu Gly Thr

35
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25

dinh: Polypeptit mang nhay cam véi dbé pH

Trp Ala Arg Tyr Ala Asp Trp Leu

10

25

dinh: Polypeptit mang nhay céam véi dé pH

Ala Arg Tyr Ala Asp Trp Leu Phe

10

Leu Ala Leu Leu Val Asp Ala Asp

25

30

Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

30

30
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PRT

Trinh tu nhén tao

M& ta trinh tyu nhén tao:
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Ala Ala Glu Gln Asn Pro Ile Tyr
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Phe Thr Thr Pro Leu Leu Leu Leu
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PRT

Trinh ty nhén tao

MO ta trinh ty nhén tao:
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Gly Gly Glu Gln Asn Pro Ile Tyr
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Phe Thr Thr Pro Leu Leu Leu Leu

20

Asp Glu Gly Thr Cys Gly
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PRT

Trinh ty nhén tao

M6 ta trinh ty nhén tao:
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Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit téng hop

(€]
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<400> 12

Ala Cys Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro
20

Leu Leu Leu Leu

Asp Glu Gly Thr Gly
35
<210> 13
<211> 36
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> M6&6 ta trinh ty nhé&n tao:
<400> 13

Ala Cys Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro
20

Leu Leu Leu Leu

Asp Glu Gly Thr

35
<210> 14
<211> 36
<212> PRT
<213> Trinh ty nhédn tao
<220>
<223> M6 ta trinh tyu nhén tao:
<400> 14

Ala Lys Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20
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Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Rla Leu Leu Val Asp Ala
25 30
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Asp Glu Gly Thr

35
<210> 15
<211> 39
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 15

Ala Ala Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr

35
<210> 16
<211> 36
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 1o

Ala Lys Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Cys Thr

35
<210> 17
<211> 37
<212> PRT
<213> Trinh tu

<220>

nhén tao

M& ta trinh ty nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Lys Cys Gly

nhan tao

M6 ta trinh tw nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

nhédn tao
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Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

~]
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<223> M6 ta trinh tu nhén tao:

<400> 17

Ala Cys Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro
20

Leu Leu Leu Leu

Asp Glu Gly Thr Gly
35
<210> 18
<211> 37
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> M6 ta trinh ty nhén tao:
<400> 18

Ala Cys Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro
20

Leu Leu Leu Leu

Asp Glu Gly Thr Gly
35
<210> 19
<211> 36
<212> PRT
<213> Trinh ty nh&n tao
<220>
<223> Md ta trinh ty nhén tao:
<400> 19

Gly Gly Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20
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Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Asn Trp Leu
10 15

Asn Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit téng hop

Trp Ala Arg Tyr Ala Lys Trp Leu
10 15

Lys Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asn Ala
25 30



Asn Gln Gly Thr
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PRT

Trinh ty nhé&n tao

M& ta trinh ty nhé&n tao:
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Ala Ala Glu Gln Asn Pro Ile Tyr

1

5

Phe Thr Thr Pro Leu Leu Leu Leu

20

Asp Glu Gly Thr
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Trinh ty nhén tao

M& ta& trinh tu nhé&n tao:
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Ala Ala Glu Gln Asn Pro Ile Tyr
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Phe Thr Thr Pro Leu Leu Leu Leu

20

Asp Glu Gly Thr
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35

22
36
PRT
Trinh ty nhé&n tao
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Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Ala Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Ala Trp Leu
10 15 '

Asp Leu Ala Leu Leu Val Asp Ala
25 30
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<220>
<223>
<400> 22

Ala Ala Glu Gln
1

Phe Thr Thr Ala
20

Asp Glu Gly Thr

35
<210> 23
<211> 36
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 23

Ala Ala Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr

35
<210> 24
<211> 36
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 24

M6 td trinh tu nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

nhdn tao

M&6 ta trinh ty nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

nhan tao

M6 ta trinh ty nhé&n tao:
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Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Glu Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Glu Trp Leu

1

5

10 15

10
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Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20

Asp Glu Gly Thr

35
<210> 25
<211> 39
<212> PRT
<213> Trinh tyu nhén tao
<220>
<223> M6 ta trinh tuy nhén tao:
<400> 25

Ala Ala Glu Gln Asn Pro Ile Ile
1 5

Leu Phe Thr Asp Leu Pro Leu Leu

20

Val Asp Ala Asp Glu Gly Thr

35
<210> 26
<211> 37
<212> PRT
<213> Trinh ty nhé&n tao
<220>
<223> Mdé ta trinh ty nhdn tao:
<400> 26

Gly Glu Gln Asn Pro Ile Tyr Trp
1 5

Thr Thr Pro Leu Leu Leu Leu Asp
20

Glu Gly Thr Cys Gly

35
<210> 27
<211> 38

25 30

Polypeptit téng

Tyr Trp Ala Arg
10

Tyr Ala Asp Trp
15

Leu Ala Leu Leu
30

Leu Leu Asp Leu
25

Polypeptit tdng hop

Ala Gln Tyr Ala Asp Trp Leu Phe
10 15

Leu Ala Leu Leu Val Asp Ala Asp
25 30

11
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PRT
Trinh tu nhan tao

M& ta trinh tu nhan tao: Polypeptit téng hop

27

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Asp Leu Leu Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Gly Thr Cys Gly

<210>
<211>
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<220>
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<400>

35

28

38

PRT

Trinh ty nh&n tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

28

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Leu Asp Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Gly Thr Cys Gly

<210>
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<220>
<223>

<400>

35

29
38
PRT
Trinh ty nhé&n tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

29

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Asp Ala Trp Leu

1

5 10 15
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Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

35

30

38

PRT

Trinh ty nhén tao

M&é ta trinh ty nhén tao:

30

Gly Gly Glu Gln Asn Pro Ile Tyr

1

5

Phe Thr Thr Pro Leu Leu Leu Leu

20

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

35

31

36

PRT

Trinh ty nhdn tao

M&6 td& trinh ty nhén tao:

31

Ala Ala Glu Gln Asn Pro Ile Tyr

1

5

Phe Thr Thr Gly Leu Leu Leu Leu

20

Asp Glu Gly Thr

35

25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Trp Asp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30
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<210> 32

<211> 37

<212> PRT
<213> Trinh tu
<220>

<223>

<400> 32

Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Cys

35
<210> 33
<211> 38
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 33

Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Gly
35

<210> 34

<211> 37

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 34

nhan tao

M&6 ta trinh tyu nhén tao:

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhén tao

M& ta trinh ty nhén tao:

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Cys Thr

nhan tao

M& ta trinh tu nhédn tao:

51386

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala Asp Trp
10 15

Leu His Gly Ala Leu Leu Val Asp
25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asp
25 30

Polypeptit téng hop
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Asp Asp Asp Glu Asp Asn Pro Ile
1 5

Leu Phe Thr Thr Pro Leu Leu Leu
20

Ala Asp Glu Cys Thr

35
<210> 35
<211> 37
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> M6 ta trinh tuy nhin tao:
<400> 35

Asp Asp Asp Glu Asp Asn Pro Ile
1 5

Leu Phe Thr Thr
20

Pro Leu Leu Leu

Ala Asn Glu Cys Thr
35
<210> 36
<211> 34
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> M6 ta trinh tu nhén tao:
<400> 36

Ala Glu Gln Asn Pro Ile Tyr Trp
1 5

Thr Thr Pro Leu Leu Leu Leu Asp
20

Glu Thr

51386

144/257

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

Polypeptit téng hop

Ala Arg Tyr Ala Asp Phe Leu Phe
10 15

Leu Ala Leu Leu Val Asp Ala Asp
25 30



<210> 37
<211> 35
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> M6 ta trinh ty nhén tao:

<400> 37
Ala Glu Gln Asn Pro Ile Tyr Phe

1 5

Thr Thr Pro Leu Leu Leu Leu Asp
20

Glu Gly Thr

35
<210> 38
<211> 34
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Md& ta trinh tyu nhén tao:

<400> 38
Ala Glu Gln Asn Pro Ile Tyr Phe

1 5

Thr Thr Pro Leu Leu Leu Leu Asp
20

Glu Thr
<210> 39
<211> 32
<212> PRT

<213> Trinh tuyu nhén tao

<220>
<223> M6 ta trinh ty nhén tao:

51386

Polypeptit tdéng hop

Ala Arg Tyr Ala Asp Trp Leu Phe
10 15

Leu Ala Leu Leu Val Asp Ala Asp
25 30

Polypeptit tdng hop

Ala Arg Tyr Ala Asp Phe Leu Phe
10 15

Leu Ala Leu Leu Trp Asp Ala Asp
25 30

Polypeptit tdng hop

16
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<400> 39

Ala Lys Glu Asp Gln Asn Pro Tyr Trp Ala Arg Tyr Ala Asp Trp Leu
1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Gly
20 25 30

<210> 40
<211> 32
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> M6 ta trinh tu nhan tao: Polypeptit tdng hop

<400> 40
Ala Cys Glu Asp Gln Asn Pro Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Gly
20 25 30

<210> 41
<211> 32
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Mb ta trinh tu nhan tao: Polypeptit téng hop

<400> 41
Ala Glu Asp Gln Asn Pro Tyr Trp Ala Arg Tyr Ala Asp Trp Leu Phe

1 5 10 15

Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Cys Gly
20 25 30

<210> 42
<211> 32
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh tu nhan tao: Polypeptit téng hop

[
~J
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<400> 42

Ala Glu Asp Gln Asn Pro Tyr Trp Ala Arg Tyr Ala Asp Trp Leu Phe
1 5 10 15

Thr Thr Pro Leu Leu Leu Leu Glu Leu Ala Leu Leu Val Glu Cys Gly

20

<210> 43
<211> 30
<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> M6 ta trinh ty nhén tao:

<400> 43
Ala Lys Glu Asp Gln Asn Pro Tyr

1 5

Thr Pro Leu Thr Leu Leu Asp Leu
20

<210> 44
<211> 30
<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> M&6 ta trinh ty nhén tao:

<400> 44
Ala Cys Glu Asp Gln Asn Pro Tyr

1 5

Thr Pro Leu Thr Leu Leu Asp Leu
20

<210> 45
<211> 27
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> M6 ta trinh ty nhan tao:

25 30

Polypeptit tdng hop

Trp Arg RAla Tyr Ala Asp Leu Phe
10 15

Leu Ala Leu Trp Asp Gly
25 30

Polypeptit tdng hop

Trp Arg Ala Tyr Ala Asp Leu Phe
10 15

Leu Ala Leu Trp Asp Gly
25 30

peptit téng hop

18
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<400> 45

Ala Cys Asp Asp Gln Asn Pro Trp Arg Ala Tyr Leu Asp Leu Leu Phe
10

1 5

Pro Thr Asp Thr Leu Leu Leu Asp Leu Leu Trp

20

<210> 46
<211> 34
<212> PRT

<213> Trinh ty nhadn tao

<220>

<223> M6 ta trinh tuy nhan tao: Polypeptit tdng hop

<400> 46

Thr Glu Asp Ala Asp Val Leu Leu Ala Leu Asp Leu Leu Leu Leu Pro
10

1 5

Thr Thr Phe Leu Trp Asp Ala Tyr Arg Ala Trp Tyr Pro Asn Gln Glu

20

Cys Ala
<210> 47
<211> 20
<212> PRT

<213> Trinh ty nhén tao

<220>

<223> M6 ta trinh ty nhan tao: peptit tdng hop

<400> 47
Ala Glu Gln Asn Pro Ile Tyr Trp
1 5

Thr Thr Pro Leu
20

<210> 48
<211> 21
<212> PRT

<213> Trinh ty nhén tao

51386

25

25

19

30

Ala Arg Tyr Ala Asp Trp Leu Phe
10

148/257



51386 149/257

<220>
<223> Mé ta trinh tu nhan tao: peptit tdng hop

<400> 48
Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu Phe

1 5 10 15

Thr Thr Pro Cys Leu
20

<210> 49
<211> 21
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Mé ta trinh ty nhan tao: peptit tdng hop

<400> 49
Ala Cys Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1 5 10 15

Phe Thr Thr Pro Leu
20

<210> 50
<211> 20
<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> M4 ta trinh tu nhan tao: peptit tdéng hop

<400> 50
Ala Glu Gln Asn Pro Ile Tyr Phe Ala Arg Tyr Ala Asp Trp Leu Phe

1 5 10 15

Thr Thr Pro Leu
20

<210> 51
<211> 21
<212> PRT

<213> Trinh tu nhan tao

20
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<220>
<223> M6 ta trinh tu nhan tao: peptit tdng hop

<400> 51
Lys Glu Asp Gln Asn Pro Trp Ala Arg Tyr Ala Asp Leu Leu Phe Pro

1 5 10 15

Thr Thr Leu Ala Trp
20

<210> 52
<211> 22
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> M6 ta trinh tu nhén tao: peptit téng hop

<400> 52
Ala Cys Glu Asp Gln Asn Pro Trp Ala Arg Tyr Ala Asp Leu Leu Phe

1 5 10 15

Pro Thr Thr Leu Ala Trp
20

<210> 53
<211> 24
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdng hop

<400> 53
Ala Cys Glu Asp Gln Asn Pro Trp Ala Arg Tyr Ala Asp Trp Leu Phe

1 5 10 15

Pro Thr Thr Leu Leu Leu Leu Asp
20

<210> 54
<211> 22
<212> PRT

<213> Trinh ty nhdn tao

21
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<220>
<223> M4 ta trinh ty nhan tao: peptit tdng hop

<400> 54
Ala Cys Glu Glu Gln Asn Pro Trp Ala Arg Tyr Ala Glu Leu Leu Phe

1 5 10 15

Pro Thr Thr Leu Ala Trp
20

<210> 55
<211> 24
<212> PRT

<213> Trinh tu nhéan tao

<220>
<223> M4 ta trinh ty nhan tao: peptit tdng hop

<400> 55
Ala Cys Glu Glu Gln Asn Pro Trp Ala Arg Tyr Ala Glu Trp Leu Phe

1 5 10 15

Pro Thr Thr Leu Leu Leu Leu Glu
20

<210> 56
<211> 25
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M& ta trinh tu nhan tao: peptit tdéng hop

<400> 56
Ala Cys Glu Glu Gln Asn Pro Trp Ala Arg Tyr Leu Glu Trp Leu Phe

1 5 10 15

Pro Thr Glu Thr Leu Leu Leu Glu Leu
20 25

<210> 57
<211> 36
<212> PRT

<213> Trinh tu nhan tao

22
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<220>
<223> M& ta trinh tu nhan tao: Polypeptit téng hop

<400> 57
Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr

35
<210> 58
<211> 35
<212> PRT

<213> Trinh tu nhén tao

<220> :
<223> M& ta trinh tu nhan tao: Polypeptit tdng hop

<400> 58
Ala Cys Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Thr

35
<210> 59
<211> 38
<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> M& ta trinh tu nhan tao: Polypeptit tdng hop

<400> 59

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu
1 5 10 15

23
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Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

35

60
36
PRT
Trinh ty nhé&n tao

M6 ta trinh ty nhén tao:

60

Ala Glu Gln Asn Pro Ile Tyr Trp

1

5

Thr Thr Pro Leu Leu Leu Leu Asp

20

Glu Gly Cys Thr

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

<220>
<223>

<400>

35

61
38
PRT
Trinh ty nhé&n tao

M& ta trinh ty nhén tao:

61

Gly Gly Glu Gln Asn Pro Ile Tyr

1

5

Phe Thr Thr Pro Leu Leu Leu Leu

20

Asp Glu Gly Thr Cys Gly

<210>
<211>

35

62
36

25 30

Polypeptit tdéng hop

Ala Arg Tyr Ala Asp Trp Leu Phe
10 15

Leu Ala Leu Leu Val Asp Ala Asp
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

24



<212> PRT
<213> Trinh tu
<220>

<223>

<400> 62

Ala Cys Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr

35
<210> 63
<211> 36
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 63

Ala Lys Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr

35
<210> 64
<211> 36
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 64

nhan tao

M&é ta trinh tyu nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

nhén tao

M6 ta trinh tyu nhan tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

nhén tao

51386
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Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

M& ta trinh tu nhan tao: Polypeptit tdng hop

Ala Lys Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5

10 15

25
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Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20

Asp Glu Cys Thr

35
<210> 65
<211> 36
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh ty nhdn tao:

<400> 65
Ala Ala Glu Gln Asn Pro Ile Tyr

1 5

Phe Thr Thr Ala Leu Leu Leu Leu
20

Asp Glu Gly Thr

35
<210> 66
<211> 37
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh ty nhén tao:

<400> 66
Ala Cys Ala Glu Gln Asn Pro Ile

1 5

Leu Phe Thr Thr Gly Leu Leu Leu
20

Ala Asp Glu Gly Thr
35

25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit téng hop

Tyr Trp Ala Arg Tyr Ala Asp Trp
10 15

Leu Asp Leu Ala Leu Leu Val Asp
25 30

26



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

<220>
<223>

<400>

51386

67

34

PRT

Trinh tyw nhén tao

Mé ta trinh tu nhan tao: Polypeptit tdng hop

67

Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Phe Leu Phe

1

5 10 15

Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala Asp

Glu Thr

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

<220>
<223>

<400>

20 25 30

68

35

PRT

Trinh ty nhédn tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

68

Ala Glu Gln Asn Pro Ile Tyr Phe Ala Arg Tyr Ala Asp Trp Leu Phe

1

5 10 15

Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala Asp

20 25 30

Glu Gly Thr

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

<220>
<223>

<400>

35

69

34

PRT

Trinh tuy nhan tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

69

27
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Ala Glu Gln Asn Pro Ile Tyr Phe
1 5

Thr Thr Pro Leu Leu Leu Leu Asp
20

Glu Thr
<210> 70
<211> 32

<212> PRT
<213> Trinh ty nhén tao

<220>
<223> M& ta trinh ty nhan tao:

<400> 70
Ala Lys Glu Asp Gln Asn Pro Tyr

1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

<210> 71
<211> 32
<212> PRT

<213> Trinh tuy nhéan tao

<220>
<223> M6 ta trinh ty nhén tao:

<400> 71
Ala Cys Glu Asp Gln Asn Pro Tyr

1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

<210> 72
<211> 31
<212> PRT

<213> Trinh ty nhdn tao

<220>

51386

Ala Arg Tyr Ala Asp Phe Leu Phe
10 15

Leu Ala Leu Leu Trp Asp Ala Asp
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Gly
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Gly
25 30

157/257



<223>

<400>

Ala Glu Asp Gln Asn Pro Tyr Trp

1

Thr Thr Pro Leu Leu Leu Leu Asp

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

<220>
<223>

<400>

Ala Glu Asp Gln Asn Pro Tyr Trp

1

Thr Thr Pro Leu Leu Leu Leu Glu

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

<220>
<223>

<400>

Ala Lys Glu Asp Gln Asn Pro Tyr

1

Thr Pro Leu Thr Leu Leu Asp Leu

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

<220>

M& ta trinh tu nhén tao:

72

5

20

73

32

PRT

Trinh ty nhé&n tao

M&é6 tad trinh tu nhé&n tao:

73

5

20

74

30

PRT

Trinh ty nhén tao

M& ta trinh ty nhén tao:

74

5

20

75
30
PRT
Trinh tyu nhé&n tao

51386

Polypeptit tdng hop

10

Leu Ala Leu Leu Val Asp Gly

25

Polypeptit téng hop

10

Leu Ala Leu Leu Val Glu Cys Gly

25

Polypeptit tdng hop

Trp Arg Ala Tyr Ala Asp Leu Phe

10

Leu Ala Leu Trp Asp Gly

25

Ala Arg Tyr Ala Asp Trp Leu Phe

30

Ala Arg Tyr Ala Asp Trp Leu Phe

30

30
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<223> M4 ta trinh tu nhan tao: Polypeptit tdng hop
<400> 75
Ala Cys Glu Asp Gln Asn Pro Tyr Trp Arg Ala Tyr Ala Asp Leu Phe

1 5 10 15

Thr Pro Leu Thr Leu Leu Asp Leu Leu Ala Leu Trp Asp Gly
20 25 30

<210> 76
<211> 32
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M4 ta trinh ty nhan tao: Polypeptit tdng hop

<400> 76
Ala Lys Glu Asp Gln Asn Asp Pro Tyr Trp Ala Arg Tyr Ala Asp Trp

1 5 10 15

TLeu Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Gly
20 25 30

<210> 77
<211> 34
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh tu nhan tao: Polypeptit téng hogp

<400> 77
Thr Glu Asp Ala Asp Val Leu Leu Ala Leu Asp Leu Leu Leu Leu Pro

1 5 10 15

Thr Thr Phe Leu Trp Asp Ala Tyr Arg Ala Trp Tyr Pro Asn Gln Glu
20 25 30

Cys Ala
<210> 78
<211> 36

30



<212>
<213>

<220>
<223>

<400>

Gly Gly Glu Gln

1

Phe Thr Thr Pro

51386

PRT
Trinh tu khdéng xac dinh

M6 ta trinh tu khéng xadc dinh: Polypeptit mang nhay cam véi do pH

kidu hoang

78

5 10

20 25

Asp Glu Gly Thr

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

<220>
<223>

<400>

Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu Phe
15

1

35

79
20
PRT
Trinh ty nhén tao

M& ta trinh ty nhan tao: peptit téng hop

79

5 10

Thr Thr Pro Leu

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

<220>
<223>

<400>

Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu Phe
15

1

20

80
21
PRT
Trinh tu nhén tao

M& ta trinh tu nhan tao: peptit téng hop

80

5 10

Thr Thr Pro Cys Leu

31

30

Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

15

Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

160/257
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20

<210> 81
<211> 21
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Mb ta trinh tuy nhan tao: peptit tdng hop

<400> 81
Ala Cys Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1 5 10 15

Phe Thr Thr Pro Leu
20

<210> 82
<211> 21
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M& ta trinh tu nhan tao: peptit téng hop

<400> 82
Ala Cys Glu Gln Asn Pro Ile Tyr Phe Ala Arg Tyr Ala Asp Trp Leu

1 5 10 15

Phe Thr Thr Pro Leu
20

<210> 83

<211> 27

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M4 ta trinh ty nhan tao: peptit tdng hop

<400> 83

Ala Cys Asp Asp Gln Asn Pro Trp Arg Ala Tyr Leu Asp Leu Leu Phe
1 5 10 15

Pro Thr Asp Thr Leu Leu Leu Asp Leu Leu Trp

32
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20 25

<210> 84
<211> 27
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdng hop

<400> 84
Ala Cys Glu Glu Gln Asn Pro Trp Arg Ala Tyr Leu Glu Leu Leu Phe

1 5 10 15

Pro Thr Glu Thr Leu Leu Leu Glu Leu Leu Trp
20 25

<210> 85
<211> 25
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh ty nhan tao: peptit tdng hop

<400> 85

Ala Cys Asp Asp Gln Asn Pro Trp Ala Arg Tyr Leu Asp Trp Leu Phe
1 5 10 15

Pro Thr Asp Thr Leu Leu Leu Asp Leu
20 25

<210> 86
<211> 24
<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> Mb ta trinh tu nhan tao: peptit tdng hop

<400> 86

Cys Asp Asn Asn Asn Pro Trp Arg Ala Tyr Leu Asp Leu Leu Phe Pro
1 5 10 15

Thr Asp Thr Leu Leu Leu Asp Trp

33



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

<220>
<223>

<400>

Ala Cys Glu Glu Gln Asn Pro Trp Ala Arg Tyr Leu Glu Trp Leu Phe

1

51386

20

87

25

PRT

Trinh ty nhén tao

M& ta trinh tu nhan tao: peptit tdéng hop

87

5 10

Pro Thr Glu Thr Leu Leu Leu Glu Leu

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

<220>
<223>

<400>

Ala Cys Glu Asp Gln Asn Pro Trp Ala Arg Tyr Ala Asp Trp Leu Phe

1

20 25

88

24

PRT

Trinh ty nhén tao

M& ta trinh tu nh&n tao: peptit tdng hop

88

5 10

Pro Thr Thr Leu Leu Leu Leu Asp

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

<220>
<223>

<400>

Ala Cys Glu Glu Gln Asn Pro Trp Ala Arg Tyr Ala Glu Trp Leu Phe

1

20

89
24
PRT
Trinh twyw nhan tao

M& ta trinh tu nhan tao: peptit tdng hop

89

5 10

Pro Thr Thr Leu Leu Leu Leu Glu

34
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20

<210> 90
<211> 22
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdng hop

<400> 90

Ala Cys Glu Asp Gln Asn Pro Trp Ala Arg Tyr Ala Asp Leu Leu Phe
1 5 10 15

Pro Thr Thr Leu Ala Trp
20

<210> 91
<211> 21
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdng hop

<400> 91
Ala Cys Glu Asp Gln Asn Pro Trp Ala Arg Tyr Ala Glu Leu Leu Phe

1 5 10 15

Pro Thr Thr Leu Trp
20

<210> 92
<211> 20
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh tu nhan tao: peptit téng hop

<400> 92
Lys Glu Asp Gln Asn Pro Trp Ala Arg Tyr Ala Asp Leu Leu Phe Pro
1 5 10 15

Thr Thr Leu Trp

35



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

<220>
<223>

<400>

51386 165/257

20

93
37
PRT
Trinh ty nhé&n tao

M& ta trinh tu nhan tao: Polypeptit téng hop

93

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp

1

5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asp

20 25 30

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

94

37

PRT

Trinh tyu nhén tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

94

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp

1

5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu Asp Gly Ala Leu Leu Val Asp

20 25 30

Ala Asp Glu Cys Thr

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

<220>
<223>

35

95
37
PRT
Trinh ty nhén tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

36



<400>

95

51386

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp

1

5

10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asn

20

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

96

37

PRT

Trinh ty nhé&n tao

M6 td trinh ty nhén tao:

96

Asp Asp Asp Glu Asp Asn Pro Ile

1

5

Leu Phe Thr Thr Pro Leu Leu Leu

20

Ala Asn Glu Cys Thr

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

<220>
<223>

<400>

35

97
37
PRT
Trinh ty nhé&n tao

M6 ta trinh ty nhé&n tao:

97

Asp Asp Asp Glu Asp Asn Pro Ile

1

5

Leu Phe Thr Thr Pro Leu Leu Leu

20

25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala Asp Trp
10 15

Leu His Gly Ala Leu Leu Val Asp
25 30

37
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51386

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

98

37

PRT

Trinh tu nhéan tao

M6 ta trinh tu nhan tao: Polypeptit tdéng hop

98

Ala Cys Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Gly Thr Gly

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

<220>
<223>

<400>

35

99
35
PRT
Trinh ty nhén tao

M& ta trinh ty nhan tao: Polypeptit tdng hop

99

Ala Cys Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Thr

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

35

100
36
PRT
Trinh ty nhan tao

38
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<220>
<223>

<400>

51386 168/257

M& ta trinh tu nhé&n tao: Polypeptit tédng hop

100

Ala Cys Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Gly Thr

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

<220>
<223>

<400>

35

101

38

PRT

Trinh tu nhén tao

M& ta trinh tyu nhan tao: Polypeptit tdng hop

101

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Asp Leu Leu Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

35

102

38

PRT

Trinh ty nhan tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

102

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Leu Asp Ala Leu Leu Val Asp Ala

39



20

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

35

103
38
PRT
Trinh ty nhan tao

M6 ta trinh tu nhén tao:

103

Gly Gly Glu Gln Asn Pro Ile Tyr

1

5

Phe Thr Thr Pro Leu Leu Leu Leu

20

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

35

104

38

PRT

Trinh tyu nhéan tao

M& ta trinh ty nhén tao:

104

Ala Ala Glu Gln Asn Pro Ile Tyr

1

5

Phe Thr Thr Pro Leu Leu Leu Leu

20

Asp Glu Gly Thr Cys Gly

<210>
<211>
<212>

35

105
38
PRT

51386

25

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Trp Asp Leu

10

Asp Leu Ala Leu Leu Val Asp Ala

25

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Glu Trp Leu

10

Asp Leu Ala Leu Leu Val Asp Ala

25

40

30

30

30

169/257



<213> Trinh tu
<220>

<223>

<400> 105

Ala Ala Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 106

<211> 38

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 106

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 107

<211> 38

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 107

nhén tao

M6 ta trinh ty nhé&n tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhén tao

M&é6 ta& trinh ty nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhén tao

51386

170/257

Polypeptit tdng hop

Trp RAla Arg Tyr Ala Glu Trp Leu
10 15

Glu Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Asp Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

M& ta trinh tu nhan tao: Polypeptit tdng hop

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Gln Tyr Asp Ala Trp Leu

1

5

10 15

41



51386

171/257

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20

Asp Glu Gly Thr Cys Gly

35
<210> 108
<211> 38
<212> PRT
<213> Trinh ty nhadn tao
<220>
<223> M6 td trinh ty nhéan tao:
<400> 108

Gly Gly Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro
20

Leu Leu Leu Leu

Asp Glu Gly Thr Cys Gly
35
<210> 109
<211> 38
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> M6 ta trinh ty nhéan tao:
<400> 109

Ala Ala Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Asp Glu Gly Thr Cys Gly
35

<210> 110

25 30

Polypeptit tdng hop

Trp Ala Gln Asp Tyr Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

42



<211> 37

<212> PRT
<213> Trinh tu
<220>

<223>

<400> 110

Ala Cys Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 111

<211> 37

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 111

Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asn Glu Cys
35

<210> 112

<211> 37

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 112

nhan tao

M6 ta trinh ty nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Gly

nhan tao

M&6 ta trinh ty nhédn tao:

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhan tao

M6 ta trinh ty nhan tao:

51386

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asn Trp Leu
10 15

Asn Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

Polypeptit tdng hop

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp

43
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Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asn

20 25 30

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

113

37

PRT

Trinh ty nhé&n tao

M6 ta trinh tu nhan tao: Polypeptit téng hop

113

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp

1

5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asp

20 25 30

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

114
37
PRT
Trinh ty nhén tao

M& ta trinh ty nhan tao: Polypeptit tdng hop

114

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp

1

5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asp

20 25 30

Ala Asp Glu Cys Thr

35

44
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<210> 115
<211> 37

<212> PRT
<213> Trinh tu
<220>

<223>

<400> 115

Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Cys
35

<210> 116

<211> 36

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 116

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asn Gln Gly Thr

35
<210> 117
<211> 38
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 117

nhé&n tao

M& t& trinh tyu nhan tao:

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhan tao

M6 ta trinh tyu nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

nhé&n tao

M& ta trinh ty nhan tao:

51386

174/257

Polypeptit téng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu Asp Gly Ala Leu Leu Val Asp
25 30

Polypeptit tdng hop
Trp Ala Arg Tyr Ala Asp Trp Leu

10 15

Asp Leu Ala Leu Leu Val Asn Ala
25 30

Polypeptit tdng hop

45



Ala Ala Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Asp Glu Gly Thr Cys Gly

35
<210> 118
<211> 38
<212> PRT
<213> Trinh ty nhan tao
<220>
<223> Mo ta trinh ty nhén tao:
<400> 118

Ala Ala Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro
20

Leu Leu Leu Leu

Asp Glu Gly Thr Cys Gly
35
<210> 119
<211> 39
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> MO ta trinh tuy nhé&n tao:
<400> 119

Ala Ala Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Asp Glu Gly Thr Lys Cys Gly

51386

175/257

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Glu Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Glu Trp Leu
10 15

Glu Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Glu Leu Ala Leu Leu Val Asp Ala
25 30

46



35
<210> 120
<211> 38
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 120

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 121

<211> 38

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 121

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 122

<211> 38

<212> PRT

<213> Trinh tu

<220>

<223>

nhé&n tao

M&é6 ta trinh ty nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhé&n tao

M&6 ta trinh tu nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhan tao

51386

Polypeptit tdng hop

Trp Ala Gln Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Gln Tyr Asp Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

M6 ta trinh tu nhan tao: Polypeptit téng hop

47
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<400> 122

Gly Gly Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro
20

Leu Leu Leu Leu

Asp Glu Gly Thr Cys Gly
35
<210> 123
<211> 36
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> M6 ta trinh ty nhén tao:
<400> 123

Gly Gly Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro
20

Leu Leu Leu Leu

Asn Gln Gly Thr

35
<210> 124
<211> 37
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> M&é ta trinh tuy nhén tao:
<400> 124

Asp Asp Asp Glu Asp Asn Pro Ile
1 5

Leu Phe Thr Thr Pro Leu Leu Leu
20

51386

177/257

Trp Ala Gln Asp Tyr Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asn Ala
25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

48



Ala Asp Glu Cys
35

<210> 125

<211> 37

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 125

Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asn Glu Cys
35

<210> 126

<211> 37

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 126

Ala Cys Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 127

<211> 38

<212> PRT

<213> Trinh tu

Thr

nhén tao

M& ta trinh tu nhén tao:

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhan tao

M6 ta trinh tuy nhan tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Gly

nhén tao

51386

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

Polypeptit tédng hop

Trp Ala Arg Tyr Ala Lys Trp Leu
10 15

Lys Leu Ala Leu Leu Val Asp Ala
25 30

49
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<220>
<223>

<400>

51386 179/257

M& ta trinh tu nhan tao: Polypeptit tdng hop

127

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Gln Asp Tyr Ala Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

35

128
38
PRT
Trinh tu nhé&n tao

M& ta trinh tu nhan tao: Polypeptit téng hop

128

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Gln Tyr Asp Ala Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

35

129
38
PRT
Trinh tu nhé&n tao

M& ta trinh tuy nhan tao: Polypeptit tdng hop

129

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Gln Tyr Ala Asp Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

50



20

Asp Glu Gly Thr Cys Gly

35
<210> 130
<211> 38
<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> M6 ta trinh tyu nhén tao:

<400> 130
Ala Ala Glu Gln Asn Pro Ile Tyr

1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Asp Glu Gly Thr Cys Gly

35
<210> 131
<211> 38
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> M® ta trinh tu nhé&n tao:

<400> 131
Ala Ala Glu Gln Asn Pro Ile Tyr

1 5

Phe Thr Asp Leu Pro Leu Leu Leu
20

Asp Ala Asp Glu Gly Thr

35
<210> 132
<211> 38
<212> PRT

51386

25 30

Polypeptit téng hop

Trp Ala Arg Tyr Ala Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala

25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Leu Asp Leu Leu Ala Leu Leu Val
25 30

51
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<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh ty nhan tao: Polypeptit téng hop

<400> 132

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu
1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Leu Asp Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Cys Gly

35
<210> 133
<211> 38
<212> PRT

<213> Trinh tuyu nhan tao

<220>
<223> Mé ta trinh tu nhan tao: Polypeptit tdng hop

<400> 133

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu
1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Asp Leu Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Cys Gly

35
<210> 134
<211> 36

<212> PRT
<213> Trinh tu nhén tao

<220>
<223> M6 ta trinh tu nhan tao: Polypeptit tdng hgp

<400> 134

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu
1 5 10 15

52
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Phe Thr Thr Gly Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20

Asp Glu Gly Thr

35
<210> 135
<211> 38
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Md& ta trinh tuy nhén tao:

<400> 135
Ala Ala Glu Gln Asn Pro Ile Tyr

1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Asp Glu Gly Thr Cys Gly

35
<210> 136
<211> 38
<212> PRT

<213> Trinh tyu nhé&n tao

<220>
<223> M6 ta trinh ty nhan tao:

<400> 136
Gly Gly Glu Gln Asn Pro Ile Tyr

1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Asp Glu Gly Thr Cys Gly
35

<210> 137

25 30

Polypeptit téng hop

Trp Ala Arg Tyr Ala Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Gln Tyr Asp Ala Trp Leu
10 15

Asp Leu RAla Leu Leu Val Asp Ala
25 30



<211>
<212>
<213>

<220>
<223>

<400>

51386 183/257

38
PRT
Trinh tuy nhan tao

M6 ta trinh tu nhan tao: Polypeptit tdng hop

137

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Gln Asp Tyr Ala Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

35

138
38
PRT
Trinh ty nh&n tao

M& ta trinh tu nhan tao: Polypeptit téng hop

138

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Asp Ala Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

35

139
38
PRT
Trinh ty nhén tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

139

DAla Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

54
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10 15

Phe Thr Thr Pro Leu Leu Leu Leu Ala Leu Ala Leu Leu Val Asp Ala

20

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

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

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

<400>

Ala Ala Glu Gln

1

Phe Thr Thr Pro

35

140
39
PRT
Trinh tuy nhan tao

M& td trinh ty nhé&n tao:

MOD RES

(37)..(37)
Lys (rodamin)

MOD RES

(38)..(38)
Cys (phalloidin)
140

5

20

Asp Glu Gly Thr Lys Cys Gly

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

<220>
<223>

<220>

35

141
39
PRT
Trinh ty nhén tao

M& ta trinh ty nhén tao:

25 30

Polypeptit tdng hop

Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

10 15

Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

25 30

Polypeptit tdng hop

55



<221>
<222>
<223>

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

<400>

Ala Ala Glu Gln

1

Phe Thr Thr Pro

51386

MOD RES
(37) ..(37)
Lys (rodamin)

MOD RES
(38)..(38)
Cys (phalloidin)

141

5

20 25

Asp Glu Gly Thr Lys Cys Gly

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

<220>
<223>

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

<400>

35

142

38

PRT

Trinh ty nhan tao

Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

10 15

Leu Leu Leu Leu Glu Leu Ala Leu Leu Val Asp Ala

30

M& ta trinh ty nhan tao: Polypeptit tdng hop

MOD_RES
(37)..(37)
Cys (phalloidin)

142

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5

10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20 25

Asp Glu Gly Thr Cys Gly

<210>
<211>
<212>

35

143
38
PRT

30

56
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<213> Trinh ty nhdn tao

<220>

<223> M6 ta trinh tu nhén tao: Polypeptit tdng hop
<220>

<221> MOD_RES

<222>  (37)..(37)

<223> Cys(phalloidin)

<400> 143

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu
1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Cys Gly

35
<210> 144
<211> 38
<212> PRT
<213> Trinh ty nhdn tao
<220>
<223> M6 ta trinh tu nhan tao: Polypeptit téng hop
<400> 144

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 145

<211> 35

<212> PRT

<213> Trinh tu

<220>

<223>

M&6 ta trinh tyu nhén tao:

Asn Pro Ile Tyr Trp RAla Arg Tyr Ala Asp Trp Leu
5 10 15

Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
25 30

Cys Gly

nhédn tao

Polypeptit tdng hop

57



<400> 145

Ala Cys Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Asp Glu Thr

35
<210> 146
<211> 37
<212> PRT
<213> Trinh ty nhé&n tao
<220>
<223> M6 td trinh ty nhédn tao:
<400> 146

Ala Cys Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Asp Glu Gly Thr Gly

35
<210> 147
<211> 36
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> M6 ta trinh tu nhadn tao:
<400> 147

Ala Cys Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

51386

187/257

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

58



Asp Glu Gly Thr

35
<210> 148
<211> 36
<212> PRT

<213> Trinh tu

<220>

nhén tao

<223> M6 td trinh tu nhédn tao:

<400> 148

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asn Gln Gly Thr

35
<210> 149
<211> 37
<212> PRT

<213> Trinh tu

<220>

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

nhan tao

<223> M6 td trinh tu nhédn tao:

<400> 149
Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Cys
35

<210> 150

<211> 37

<212> PRT

<213> Trinh tu

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nh&n tao

51386

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10

Asp Leu Ala Leu Leu Val Asn Ala

25

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10

Leu His Gly Ala Leu Leu Val Asn

25

59

30

30
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<220>

<223> M6 td trinh ty nhén tao:

<400> 150
Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asn Glu Cys
35

<210> 151

<211> 38

<212> PRT

<213> Trinh tu

<220>

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhé&n tao

<223> M6 ta trinh ty nhén tao:

<400> 151

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 152

<211> 38

<212> PRT

<213> Trinh tu

<220>

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhan tao

51386

Polypeptit téng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 .15

Leu His Gly Ala Leu Leu Val Asn
25 30

Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

<223> M6 ta trinh tu nhan tao: Polypeptit tdng hop

<220>
<221> MOD RES

<222> (37)..(37)

<223>

<400> 152

Cys (phalloidin)

60
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Ala Ala Glu Gln

1

Phe Thr Thr Pro

5

20

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

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

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

<400>

35

153
39
PRT
Trinh ty nhén tao

M6 ta trinh tu nhén tao:

MOD RES

(37)..(37)
Lys (rodamin)

MOD_RES
(38)..(38)
Cys (phalloidin)

153

51386

10

25

Polypeptit tdng hop

Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

15

Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

30

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5

10

15

Phe Thr Thr Pro Leu Leu Leu Leu Glu Leu Ala Leu Leu Val Asp Ala

20

Asp Glu Gly Thr Lys Cys Gly

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

<220>
<223>

35

154
39
PRT
Trinh ty nhé&n tao

M6 td trinh tu nhén tao:

25

Polypeptit tdng hop

61

30
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<220>
<221> MOD RES

<222> (37)..(37)
<223> Lys(rodamin)

<220>
<221> MOD_RES

<222> (38)..(38)
<223> Cys{(phalloidin)

<400> 154

Ala Ala Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr

35
<210> 155
<211> 37
<212> PRT

<213> Trinh tu

<220>

51386

Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

5

10

15

Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

Lys Cys Gly

nhé&n tao

25

<223> Mb ta trinh ty nhan tao: Polypeptit téng hop

<400> 155
Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Cys
35

<210> 156

<211> 37

<212> PRT

<213> Trinh tu

<220>

<223> Mo ta trinh ty nhén tao:

30

Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp

5

10

15

Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asp

Thr

nhén tao

25

Polypeptit tdng hop

62

30
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<400> 156
Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Cys
35

<210> 157

<211> 37

<212> PRT

<213> Trinh tu

<220>

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhén tao

<223> Mo ta trinh ty nhén tao:

<400> 157
Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Cys
35

<210> 158

<211> 37

<212> PRT

<213> Trinh tu

<220>

BAsp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhén tao

<223> M6 ta trinh tyu nhén tao:

<400> 158
Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Asp Asn Pro Ile
5

Pro Leu Leu Leu

51386

Tyr Trp RAla Arg Tyr Ala His Trp
10 15

Leu Asp Gly Ala Leu Leu Val Asp
25 30

Polypeptit téng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

63
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Ala Asn Glu Cys
35

<210> 159

<211> 37

<212> PRT

<213> Trinh tu

<220>

Thr

nhan tao

<223> M6 td trinh ty nhén tao:

<400> 159
Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Cys
35

<210> 160

<211> 37

<212> PRT

<213> Trinh tu

<220>

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhé&n tao

<223> MO t& trinh tu nhan tao:

<400> 160
Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Cys
35

<210> 161l

<211> 37

<212> PRT

<213> Trinh tu

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhdn tao

51386

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala Asp Trp
10 15

Leu His Gly Ala Leu Leu Val Asp
25 30

Polypeptit tédng hop

Tyr Trp Ala Arg Tyr Ala Asp Trp
10 15

Leu His Gly Ala Leu Leu Val Asp
25 30

64
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<220>
<223> M6 ta trinh tu nhan tao: Polypeptit tdng hop

<400> 161

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp
1 5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu Asp Gly Ala Leu Leu Val Asp
20 25 30

Ala Asp Glu Cys Thr

35
<210> 162
<211> 37
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> M6 ta trinh ty nhan tao: Polypeptit tdng hop

<400> 162

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp
1 5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asp
20 25 30

Ala Asp Glu Cys Thr

35
<210> 163
<211> 37
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M& ta trinh tu nhdn tao: Polypeptit tdng hop

<400> 163

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp
1 5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asn

65



20

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

164

37

PRT

Trinh ty nhén tao

M6 ta& trinh tyu nhén tao:

164

Asp Asp Asp Glu Asp Asn Pro Ile

1

5

Leu Phe Thr Thr Pro Leu Leu Leu

20

Ala Asn Glu Cys Thr

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

<220>
<223>

<400>

35

165

37

PRT

Trinh ty nhé&n tao

M& ta trinh tu nhén tao:

165

Asp Asp Asp Glu Asp Asn Pro Ile

1

Leu Phe Thr Thr Pro Leu Leu Leu

5

20

Ala Asn Glu Cys Thr

<210>
<211>
<212>

35

166
37
PRT

51386

25

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp

10

Leu His Gly Ala Leu Leu Val Asn

25

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp

10

Leu His Gly Ala Leu Leu Val Asn

25

66
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30

30
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<213>

<220>
<223>

<400>

51386 196/257

Trinh tyu nhéan tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

166

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp

1

5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asn

20 25 30

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

167
37
PRT
Trinh ty nhén tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

167

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp

1

5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asp

20 25 30

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

168
37
PRT
Trinh ty nhédn tao

M6 ta trinh ty nhan tao: Polypeptit téng hop

168

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp

1

5 10 15

67



51386

Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asp

20

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

169

37

PRT

Trinh ty nhén tao

M6 td trinh ty nhé&n tao:

169

Asp Asp Asp Glu Asp Asn Pro Ile

1

5

Leu Phe Thr Thr Pro Leu Leu Leu

20

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

170
36
PRT
Trinh ty nhé&n tao

M&é ta trinh ty nhén tao:

170

Gly Gly Glu Gln Asn Pro Ile Tyr

1

5

Phe Thr Thr Pro Leu Leu Leu Leu

20

Asn Gln Gly Thr

<210>

35

171

25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu Asp Gly Ala Leu Leu Val Asp
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asn Ala
25 30

68
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<211> 37

<212> PRT
<213> Trinh tuy
<220>

nhéan tao

<223> M6 ta trinh ty nhén tao:

<400> 171

Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Cys
35

<210> 172

<211> 37

<212> PRT

<213> Trinh tuy

<220>

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhan tao

<223> M6 td& trinh tuy nhan tao:

<400> 172
Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Cys
35

<210> 173

<211> 37

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 173

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhan tao

51386

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala Asp Trp
10 15

Leu His Gly Ala Leu Leu Val Asp
25 30

M& ta trinh tu nhan tao: Polypeptit tdng hop

69
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51386

Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asp
20 25 30

Ala Asp Glu Cys Thr

35
<210> 174
<211> 37
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> M6 ta trinh tu nhan tao: Polypeptit téng hop

<400> 174

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp
1 5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu Asp Gly Ala Leu Leu Val Asp
20 25 30

Ala Asp Glu Cys Thr

35
<210> 175
<211> 37
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh tu nhan tao: Polypeptit tdng hop

<400> 175

Asp Asp Asp Glu Asp Asn Pro Ile Tyr Trp Ala Arg Tyr Ala His Trp
1 5 10 15

Leu Phe Thr Thr Pro Leu Leu Leu Leu His Gly Ala Leu Leu Val Asn
20 25 30

Ala Asn Glu Cys Thr
35

70
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

176

37

PRT

Trinh ty nhdn tao

MO ta trinh ty nhén tao:

176

Asp Asp Asp Glu Asp Asn Pro Ile

1

5

Leu Phe Thr Thr Pro Leu Leu Leu

20

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

177

37

PRT

Trinh ty nhén tao

M6 ta trinh ty nhén tao:

177

Asp Asp Asp Glu Asp Asn Pro Ile

1

Leu Phe Thr Thr Pro Leu Leu Leu

5

20

Ala Asp Glu Cys Thr

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

<220>
<223>

<400>

35

178

37

PRT

Trinh tyu nhé&n tao

M6 tad trinh ty nhé&n tao:

178

51386

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10

Leu Asp Gly Ala Leu Leu Val Asp

25

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala Asp Trp
10

Leu His Gly Ala Leu Leu Val Asp

25

Polypeptit tdng hop

71
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Asp Asp Asp Glu Asp Asn Pro Ile
1 5

Leu Phe Thr Thr Pro Leu Leu Leu
20

Ala Asp Glu Cys Thr

35
<210> 179
<211> 37
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M6 tda trinh ty nhdn tao:

<400> 179

Asp Asp Asp Glu Asp Asn Pro Ile
1 5

Leu Phe Thr Thr Pro Leu Leu Leu
20

Ala Asp Glu Cys Thr

35
<210> 180
<211> 37
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh tuy nhan tao:

<400> 180
Asp Asp Asp Glu Asp Asn Pro Ile

1 5

Leu Phe Thr Thr Pro Leu Leu Leu
20

Ala Asn Glu Cys Thr

51386

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asp
25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

Polypeptit tdéng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

72
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

35

181
36
PRT
Trinh ty nhén tao

M&6 ta trinh tyu nhén tao:

181

Ala Ala Glu Gln Asn Pro Ile Tyr

1

5

Phe Thr Thr Gly Leu Leu Leu Leu

20

Asp Glu Gly Thr

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

<220>
<223>

<400>

35

182
38
PRT
Trinh ty nhé&n tao

M6 td trinh tu nhé&n tao:

182

Gly Gly Glu Gln Asn Pro Ile Tyr

1

5

Phe Thr Thr Pro Leu Leu Leu Leu

20

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

35

183
38
PRT
Trinh ty nhé&n tao

M& ta trinh tu nhédn tao:

51386 202/257

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Trp Asp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

73



<400> 183
Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 184

<211> 38

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 184

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 185

<211> 38

<212> PRT

<213> Trinh tu

<220>

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhén tao

M6 ta trinh tyu nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhé&n tao

<223> M6 ta trinh ty nhan tao:

<400> 185
Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

51386

Trp Ala Arg Tyr Asp Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit téng hop

Trp Ala Gln Tyr Asp Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Gln Asp Tyr Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

74
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Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Ala Trp Leu

1

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

35

186

38

PRT

Trinh ty nhén tao

M& ta trinh tu nh&n tao: Polypeptit tdng hop

186

5 10

20 25

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

Gly Gly Glu Gln Asn Pro Ile Tyr

1

Phe Thr Thr Pro Leu Leu Leu Leu

35

187
38
PRT
Trinh ty nhé&n tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

187

5 10

20 25

Asp Glu Gly Thr Cys Gly

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

35

188

38

PRT

Trinh tyw nhén tao

75

30

Trp Ala Arg Tyr Ala Asp Trp Leu

Leu Asp Ala Leu Leu Val Asp Ala

30

204/257



<220>

<223> M6 t& trinh tuy nhé&n tao:

<400> 188
Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 189

<211> 38

<212> PRT

<213> Trinh tu

<220>

Asn Pro Ile Tyr
5

Leu Leu Leu Asp

Cys Gly

nhé&n tao

<223> M6 ta trinh tu nhén tao:

<400> 189
Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 190

<211> 38

<212> PRT

<213> Trinh tu

<220>

Asn Pro Ile Tyr
5

Leu Leu Leu Asp

Cys Gly

nhé&n tao

51386

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Leu Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Leu Leu Ala Leu Leu Val Asp Ala
25 30

<223> Mb ta trinh tu nhan tao: Polypeptit téng hop

<400> 190

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5

10 15

Phe Thr Thr Pro Leu Leu Leu Leu Leu Asp Ala Leu Leu Val Asp Ala

76
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20 25 30

Asp Glu Gly Thr Cys Gly

35
<210> 191
<211> 38
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> M& ta trinh tu nhan tao: Polypeptit tdng hop

<400> 191
Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Gln Tyr Ala Asp Trp Leu

1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Cys Gly

35
<210> 192
<211> 38
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M& ta trinh tu nhan tao: Polypeptit tdng hop

<400> 192

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Gln Tyr Asp Ala Trp Leu
1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Cys Gly

35
<210> 193
<211> 38
<212> PRT

77



<213> Trinh tu
<220>

<223>

<400> 193

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 194

<211> 38

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 194

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 195

<211> 38

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 195

nhan tao

M6 td trinh ty nhé&n tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhé&n tao

M& ta trinh tyu nhé&n tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhan tao

51386

207/257

Polypeptit tdng hop

Trp Ala Gln Asp Tyr Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Gln Tyr Asp Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

M& ta trinh tu nhdn tao: Polypeptit tdng hop

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Gln Asp Tyr Ala Trp Leu

1

5

10 15

78
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Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Cys Gly

35
<210> 196
<211> 38
<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> M ta trinh tu nhan tao: Polypeptit tdng hop

<400> 196
Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Gln Tyr Ala Asp Trp Leu

1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Cys Gly

35
<210> 197
<211> 38
<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> M& ta trinh tu nhan tao: Polypeptit tdng hop

<400> 197

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Ala Trp Leu
1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Cys Gly
35

<210> 1098

79



<211> 38

<212> PRT
<213> Trinh ty
<220>

<223>

<400> 198

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 199

<211> 38

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 199

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 200

<211> 38

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 200

Gly Gly Glu Gln Asn Pro Ile Tyr Trp Ala Gln Tyr Ala Asp Trp Leu

nhén tao

M6 ta trinh tyw nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhén tao

M6 td trinh tu nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhan tao

51386

Polypeptit tdng hop

Trp Ala Gln Asp Tyr Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit téng hop

Trp Ala Gln Tyr Asp Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

M& ta trinh ty nhan tao: Polypeptit tdng hop

80
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Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Cys Gly

35
<210> 201
<211> 38
<212> PRT

<213> Trinh tu nhdn tao

<220>
<223> M6 ta trinh tu nhan tao: Polypeptit téng hop

<400> 201

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Ala Trp Leu
1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Cys Gly

35
<210> 202
<211> 39
<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> M6 ta trinh tu nhadn tao: Polypeptit tdng hop

<400> 202

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu
1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Glu Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Lys Cys Gly
35
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<210>
<211>
<212>
<213>

<220>
<223>

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

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

<400>

51386

203

6

PRT

Trinh ty nhén tao

M& ta trinh tu nhan tao: peptit tdng hop

MOD_RES
(4)..(4)

Lys (rodamin)

MOD RES
(5)..(5)
Cys (phalloidin)

203

Glu Gly Thr Lys Cys Gly

1

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

<220>
<223>

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

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

<400>

5

204
39
PRT
Trinh ty nhé&n tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

MOD_RES
(37)..(37)
Lys (rodamin)

MOD_RES
(38)..(38)
Cys (phalloidin)

204

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20 25 30

82
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Asp Glu Gly Thr Lys Cys Gly

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

<220>
<223>

<400>

Ala Cys Glu Gln

1

Phe Thr Thr Pro

35

205

37

PRT

Trinh ty nhé&n tao

M6 ta trinh tu nhan tao: Polypeptit tdng hop

205

5

20

Asp Glu Gly Thr Gly

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

<220>
<223>

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

<400>

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
25

35

206

38

PRT

Trinh tu nhéan tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

MOD_RES
(37)..(37)
Cys (phalloidin)

206

5

20

Asp Glu Gly Thr Cys Gly

35

51386

25

10

10

83

30

30

Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

15

Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

15

212/257



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

<220>
<223>

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

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

<400>

51386 213/257

207
39
PRT
Trinh ty nhan tao

M& ta trinh ty nhan tao: Polypeptit tdng hop

MOD_RES

(37)..(37)
Lys (rodamin)

MOD RES
(38)..(38)
Cys (phalloidin)

207

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20 25 30

Asp Glu Gly Thr Lys Cys Gly

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

<220>
<223>

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

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

<400>

35

208
39
PRT
Trinh ty nhén tao

M6 ta trinh tu nhan tao: Polypeptit tdng hop

MOD_RES
(37) ..(37)
Lys (rodamin)

MOD_RES
(38)..(38)
Cys (phalloidin)

208

84



Ala Ala Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro
20

Leu Leu Leu Leu

Asp Glu Gly Thr Lys Cys Gly

35
<210> 209
<211> 38
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> M6 ta trinh tu nhén tao:
<400> 209

Ala Ala Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Asp Leu
20

Pro Leu Leu Leu

Asp Ala Asp Glu Gly Thr
35
<210> 210
<211> 38
<212> PRT
<213> Trinh ty nhadn tao
<220>
<223> M6 td trinh tyu nhén tao:
<400> 210

Ala Ala Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Asp Glu Gly Thr Cys Gly

51386

2141257

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Glu Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Leu Asp Leu Leu Ala Leu Leu Val
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30
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35
<210> 211
<211> 38
<212> PRT
<213> Trinh tu
<220>

nhén tao

<223> M6 t& trinh tu nhan tao:

<400> 211
Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 212

<211> 38

<212> PRT

<213> Trinh tu

<220>

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhan tao

<223> M6 ta trinh ty nhén tao:

<400> 212

Gly Gly Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 213

<211> 38

<212> PRT

<213> Trinh tu

<220>

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhan tao

<223> M6 ta trinh tyu nhé&n tao:

51386

Polypeptit tdng hop

Trp Ala Gln Tyr Asp Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Gln Asp Tyr Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

86
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<400> 213

Gly Gly Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro
20

Leu Leu Leu Leu

Asp Glu Gly Thr Cys Gly
35
<210> 214
<211> 38
<212> PRT
<213> Trinh tu nhé&n tao
<220>
<223> M6 ta trinh ty nhén tao:
<400> 214

Ala Ala Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro
20

Leu Leu Leu Leu

Asp Glu Gly Thr Cys Gly
35
<210> 215
<211> 38
<212> PRT
<213> Trinh ty nhé&n tao
<220>
<223> M6 ta trinh ty nhadn tao:
<400> 215

Ala Ala Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

51386

216/257

Trp Ala Arg Tyr Asp Ala Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Glu Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit téng hop

Trp Ala Arg Tyr Ala Glu Trp Leu
10 15

Glu Leu Ala Leu Leu Val Asp Ala
25 30
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Asp Glu Gly Thr
35

<210> 216

<211> 38

<212> PRT

<213> Trinh tu

<220>

Cys Gly

nhé&n tao

<223> M6 téa trinh ty nhan tao:

<400> 216
Ala Ala Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 217

<211> 38

<212> PRT

<213> Trinh tu

<220>

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhé&n tao

<223> M6 ta trinh ty nhédn tao:

<400> 217

Ala Ala Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 218

<211> 38

<212> PRT

<213> Trinh tu

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhan tao

51386

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10

Ala Leu Ala Leu Leu Val Asp Ala

25

Polypeptit téng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10

Glu Leu Ala Leu Leu Val Asp Ala

25

88
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<220>
<223> M6 tad trinh tu nh&n tao: Polypeptit tdng hop

<400> 218

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Glu Trp Leu
1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Glu Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Cys Gly

35
<210> 219
<211> 39

<212> PRT
<213> Trinh tu nhan tao

<220>
<223> M6 ta trinh tu nh&n tao: Polypeptit tdng hop

<220>

<221> MOD_RES
<222> (37)..(37)
<223> Lys (rodamin)

<220>
<221> MOD_RES

<222> (38)..(38)
<223> Cys(phalloidin)

<400> 219

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu
1 5 10 15

Phe Thr Thr Pro Leu Leu Leu Leu Glu Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr Lys Cys Gly

35
<210> 220
<211> 37
<212> PRT

<213> Trinh tu nhan tao

89



<220>
<223>
<400> 220

Ala Cys Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 221

<211> 37

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 221

Ala Cys Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 222

<211> 36

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 222

M6 td trinh ty nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Gly

nhé&n tao

M& ta trinh ty nhan tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Gly

nhédn tao

51386

219/257

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Lys Trp Leu
10 15

Lys Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Asn Trp Leu
10 15

Asn Leu Ala Leu Leu Val Asp Ala
25 30

M& ta trinh ty nhan tao: Polypeptit tdng hop

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5

10 15

90
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Phe Thr Thr Ala Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Gly Thr

35
<210> 223
<211> 22
<212> PRT

<213> Trinh tuyu nhan tao

<220>
<223> Mé ta trinh tu nhan tao: peptit tdng hop

<400> 223
Ala Glu Gln Asn Pro Ile Tyr Phe Ala Arg Tyr Ala Asp Leu Leu Phe

1 5 10 15

Pro Thr Thr Leu Ala Trp
20

<210> 224
<211> 22
<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdng hop

<400> 224
Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Leu Leu Phe

1 5 10 15

Pro Thr Thr Leu Ala Phe
20

<210> 225
<211> 22
<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> M6 ta trinh ty nhan tao: peptit tdng hop

<400> 225

91



51386

Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Leu Leu Phe

1

5

Pro Thr Thr Leu Ala Trp

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

<220>
<223>

<400>

Ala Cys Glu Gln Asn Pro Ile Tyr

1

Phe Thr Thr Pro Leu Leu Leu Leu

20

226

35

PRT

Trinh tu nhé&n tao

M6 ta trinh ty nhé&n tao:

226

5

20

Asp Glu Thr

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

<220>
<223>

<400>

Gly Gly Glu Gln Asn Pro Ile Tyr

1

Phe Thr Thr Pro Leu Leu Leu Leu

35

227
36
PRT
Trinh ty nhén tao

M6 ta trinh ty nhé&n tao:

227

5

20

Asp Glu Gly Thr

<210>
<211>

35

228
38

10 15

Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

92
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<212> PRT
<213> Trinh tu
<220>

<223>

<400> 228

Ala Ala Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr
35

<210> 229

<211> 39

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 229

Ala Ala Glu Gln
1

Phe Thr Thr Pro
20

Asp Glu Gly Thr

35
<210> 230
<211> 36
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 230

nhé&n tao

M6 ta trinh ty nhén tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Cys Gly

nhan tao

M&6 ta trinh ty nhé&n tao:

Asn Pro Ile Tyr
5

Leu Leu Leu Leu

Lys Cys Gly

nhé&n tao

51386

222/257

Polypeptit téng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

M& ta trinh tu nhan tao: Polypeptit tdng hop

Ala Lys Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

5

10 15

93



Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20

Asp Glu Cys Thr

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

<220>
<223>

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

<400>

35

231

18

ADN

Trinh tuy nhdn tao

M& ta trinh ty nhadn tao:

didc diém hén tap
(1) ..(18)
axit nucleic cua peptit

231

cctcttacct cagttaca

18

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

<220>
<223>

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

<400>

232

18

ADN

Trinh tu nhdn tao

M6 ta trinh tyu nhén tao:

dic didm hdén tap
(1)..(18)
axit nucleic cua peptit

232

cctcttacct cagttaca

18

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

<220>

233

18

ADN

Trinh tu nhan tao

51386

25 30

Oligonucleotit téng hop

Oligonucleotit téng hop

94
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<223> M6 ta trinh tu nhan tao: Oligonucleotit tdng hop

<220>

<221> dic diém hdén tap

<222>  (1)..(18)

<223> axit nucleic cua peptit

<400> 233
cctcttacct cagttaca
18

<210> 234

<211> 18

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> M6 ta trinh ty nhan tao: Oligonucleotit tdéng hop

<220>

<221> dic diédm hén tap

<222>  (1)..(18)

<223> axit nucleic cua peptit

<400> 234
cctcttacct cagttaca
18

<210> 235

<211> 18

<212> ADN
<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh tu nhin tao: Oligonucleotit téng hop

<220>
<221> dic diém hén tap
<222> (1)..(18)

<223> axit nucleic clta peptit

<400> 235
cctctgacct catttaca
18

<210> 236

<211> 18

<212> ADN
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<213>

<220>
<223>

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

<400>

Trinh ty nhé&n tao

M6 ta trinh ty nhén tao:

dic diém hén tap
(1)..(18)
axit nucleic cua peptit

236

cctcttacct cagttaca

18

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

<220>
<223>

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

<400>

237

18

ADN

Trinh ty nhé&n tao

M6 ta trinh tu nhén tao:

ddc diém hdén tap
(1)..(18)
axit nucleic cla peptit

237

cctctgacct catttaca

18

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

<220>
<223>

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

<400>

238

18

ADN

Trinh tu nhéan tao

M6 ta trinh ty nhén tao:

dic diém hdn tap
(1)..(18)
axit nucleic cua peptit

238

cctcttacct cagttaca

18

51386

Oligonucleotit tdng hop

Oligonucleotit téng hop

Oligonucleotit téng hop

96
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

239
38
PRT
Trinh ty khéng x&c dinh

M6 ta trinh tu khdéng xac

239

Ala Ala Glu Gln Asn Pro Ile Tyr

1

5

Phe Thr Thr Pro Leu Leu Leu Leu

20

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

35

240
31
PRT
Trinh ty nhén tao

M6 td trinh ty nhén tao:

240

Ala Glu Asp Gln Asn Pro Tyr Trp

1

5

Thr Pro Leu Leu Leu Leu Asp Leu

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

<220>
<223>

<400>

Ala Glu Asp Gln Asn Pro Tyr Trp Ala Arg Tyr Ala Asp Trp Leu Phe
10

1

20

241
32
PRT
Trinh ty nhén tao

M& ta& trinh ty nhan tao: Polypeptit tédng hop

241

5

51386

dinh: polypeptit mang nhay cém vdi dd pH

Trp Ala Arg Tyr Ala Asp Trp Leu
10

Asp Leu Ala Leu Leu Val Asp Ala

25

Polypeptit tdng hop

Ala Arg Tyr Asp Trp Leu Phe Thr
10

Ala Leu Leu Val Asp Cys Gly
30

25

97
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Thr Thr

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

<220>
<223>

<400>
Ala Glu

1

Thr Thr

Glu Gly

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

<220>
<223>

<400>

Ala Cys
1

Phe Thr

51386

Pro Leu Leu Leu Leu Glu Leu Ala Leu Leu Val Glu Cys Gly
20 25 30

242
36
PRT
Trinh ty nhéan tao

M& ta trinh ty nhan tao: Polypeptit tdng hop

242

Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu Phe

5 10 15
Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala Asp
20 25 30

Cys Thr

35
243

35
PRT

Trinh ty nhé&n tao

M6 ta trinh tu nhan tao: Polypeptit téng hop
243
Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

5 10 15

Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala
20 25 30

Asp Glu Thr

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

<220>

35

244
35
PRT
Trinh tu nhé&n tao

98
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<223> M6 ta trinh tu nhdn tao:
<400> 244
Ala Glu Gln Asn Pro Ile Tyr Trp

1 5

Thr Thr Pro Leu Leu Leu Leu Asp
20

Glu Gly Thr

35
<210> 245
<211> 31
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh ty nhén tao:

<400> 245
Ala Glu Asp Gln Asn Pro Tyr Trp

1 5

Thr Thr Pro Leu Leu Leu Leu Asp
20

<210> 246
<211> 31
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M& ta trinh tu nhan tao:

<400> 246
Ala Glu Asp Gln Asn Asp Pro Tyr

1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

<210> 247
<211> 34

51386

Polypeptit tdng hop

Ala Arg Tyr Ala Asp Trp Leu Phe
10 15

Leu Ala Leu Leu Val Asp Ala Asp
25 30

Polypeptit tdng hop

Ala Arg Tyr Ala Asp Trp Leu Phe
10 15

Leu Ala Leu Leu Val Asp Gly
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Gly
25 30
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<212> PRT
<213> Trinh tu nhdn tao

<220>
<223> M6 ta trinh tu nhan tao: Polypeptit tdéng hop

<400> 247
Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Phe Leu Phe

1 5 10 15

Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala Asp
20 25 30

Glu Thr
<210> 248
<211> 34
<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> M6 ta trinh tu nhan tao: Polypeptit tdng hop

<400> 248
Ala Glu Gln Asn Pro Ile Tyr Phe RAla Arg Tyr Ala Asp Trp Leu Phe

1 5 10 15

Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala Asp
20 25 30

Glu Thr
<210> 249
<211> 34
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Mb ta trinh tu nhan tao: Polypeptit tdng hop

<400> 249

Ala Glu Gln Asn Pro Ile Tyr Phe Ala Arg Tyr Ala Asp Phe Leu Phe
1 5 10 15
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Thr Thr Pro Leu Leu Leu Leu Asp
20

Glu Thr

<210> 250
<211> 36
<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> M6 ta trinh ty nhén tao:

<400> 250
Ala Glu Gln Asn Pro Ile Tyr Trp

1 5

Thr Thr Pro Leu Leu Leu Leu Asp
20

Glu Gly Cys Thr

35
<210> 251
<211> 34
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh ty nhén tao:

<400> 251
Ala Glu Asp Gln Asn Pro Ile Tyr

1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Gly Thr

51386

Leu Ala Leu Leu Trp Asp Ala Asp
25 30

Polypeptit téng hop

Ala Arg Tyr Ala Asp Trp Leu Phe
10 15

Leu Ala Leu Leu Val Asp Ala Asp
25 30

Polypeptit téng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Cys
25 30
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<210> 252

<211> 35

<212> PRT

<213> Trinh ty nhé&n tao

<220>

<223> M6 ta trinh tu nhén tao:
<400> 252

Ala Glu Asp Gln Asn Asp Pro Ile
1 5

Leu Phe Thr Thr Pro Leu Leu Leu
20

Cys Gly Thr

35
<210> 253
<211> 25
<212> PRT
<213> Trinh ty nhén tao
<220>
<223> M6 ta trinh ty nhén tao:
<400> 253

Ala Cys Glu Glu Gln Asn Pro Trp
1 5

Pro Thr Glu Thr Leu Leu Leu Glu
20

<210> 254

<211> 35

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> M6 ta trinh tyu nhén tao:
<400> 254

Ala Glu Gln Asn Pro Ile Tyr Trp
1 5

51386

231/257

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala Asp Trp
10 15

Leu Glu Leu Ala Leu Leu Val Glu
25 30

peptit tdéng hop
Ala Arg Tyr Leu Glu Trp Leu Phe

10 15

Leu
25

Polypeptit tdng hop

Ala Arg Tyr Ala Asp Trp Leu Phe
10 15
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Thr Thr Pro Leu Leu Leu Leu Asp
20

Glu Gly Thr

35
<210> 255
<211> 32
<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> M6 ta trinh ty nhén tao:

<400> 255
Ala Lys Glu Asp Gln Asn Pro Tyr

1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

<210> 256
<211> 32
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh ty nhén tao:

<400> 256
Ala Lys Glu Asp Gln Asn Asp Pro

1 5

Leu Phe Thr Thr Pro Leu Leu Leu
20

<210> 257
<211> 35
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 td trinh tu nhén tao:

<400> 257

51386

Leu Ala Leu Leu Val Asp Ala Asp
25 30

Polypeptit tdéng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Gly
25 30

Polypeptit tdng hop
Tyr Trp Ala Arg Tyr Ala Asp Trp

10 15

Leu Asp Leu Ala Leu Leu Val Gly
25 30

Polypeptit tdng hop
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Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu Phe

1

5

10 15

Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala Asp

20

Glu Gly Cys

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

<220>
<223>

<400>

Ala Glu Asp Gln Asn Pro Tyr Trp

1

Thr Thr Pro Leu Leu Leu Leu Asp

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

<220>
<223>

<400>

Ala Glu Asp Gln Asn Pro Tyr Trp

1

Thr Thr Pro Leu Leu Leu Leu Glu

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

<220>

35

258

31

PRT

Trinh tyu nhén tao

M6 ta trinh tyu nhé&n tao:

258

5

20

259
31
PRT
Trinh tyu nhén tao

M&6 ta trinh ty nhén tao:

259

5

20

260
36
PRT
Trinh ty nhé&n tao

25 30

Polypeptit tdng hop

Ala Arg Tyr Ala Asp Trp Leu Phe
10 15

Leu Ala Leu Leu Val Asp Cys
25 30

Polypeptit tdng hop

Ala Arg Tyr Ala Asp Trp Leu Phe
10 15

Leu Ala Leu Leu Val Glu Cys
25 30
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<223> M6 ta trinh ty nhén tao:
<400> 260
BAla Cys Glu Gln Asn Pro Ile Tyr

1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Asp Glu Gly Thr

35
<210> 261
<211> 32
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhadn tao:

<400> 261
Ala Cys Glu Asp Gln Asn Pro Tyr

1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

<210> 262
<211> 30
<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> M6 ta trinh ty nhén tao:

<400> 262
Ala Cys Glu Asp Gln Asn Pro Tyr

1 5

Thr Pro Leu Thr Leu Leu Asp Leu
20

<210> 263
<211> 27

51386

Polypeptit tédng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Gly
25 30

Polypeptit tdng hop

Trp Arg Ala Tyr Ala Asp Leu Phe
10 15

Leu Ala Leu Trp Asp Gly
25 30
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<212> PRT
<213> Trinh ty nhan tao

<220>
<223> MO ta trinh ty nhén tao:

51386

peptit tdng hop

235/257

<400> 263
Ala Cys Asp Asp Gln Asn Pro Trp

1 5

Pro Thr Asp Thr Leu Leu Leu Asp
20

<210> 264
<211> 27
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M6 td trinh ty nhdn tao:

<400> 264
Ala Cys Glu Glu Gln Asn Pro Trp

1 5

Pro Thr Glu Thr Leu Leu Leu Glu
20

<210> 265
<211> 25
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 td trinh ty nhén tao:

<400> 265
Ala Cys Asp Asp Gln Asn Pro Trp

1 5

Pro Thr Asp Thr Leu Leu Leu Asp
20

<210> 266
<211> 24

Arg Ala Tyr Leu Asp Leu Leu Phe
10 15

Leu Leu Trp
25

peptit téng hop

Arg Ala Tyr Leu Glu Leu Leu Phe
10 15

Leu Leu Trp
25

peptit tdng hop

Ala Arg Tyr Leu Asp Trp Leu Phe
10 15

Leu
25
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<212> PRT
<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdng hop

<400> 266
Cys Asp Asn Asn Asn Pro Trp Arg Ala Tyr Leu Asp Leu Leu Phe Pro

1 5 10 15

Thr Asp Thr Leu Leu Leu Asp Trp
20

<210> 267
<211> 25
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdéng hop

<400> 267

Ala Cys Glu Glu Gln Asn Pro Trp Ala Arg Tyr Leu Glu Trp Leu Phe
1 5 10 15

Pro Thr Glu Thr Leu Leu Leu Glu Leu
20 25

<210> 268

<211> 24

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Mé ta trinh tu nha&n tao: peptit tdng hop

<400> 268

Cys Glu Glu Gln Gln Pro Trp Ala Gln Tyr Leu Glu Leu Leu Phe Pro
1 5 10 15

Thr Glu Thr Leu Leu Leu Glu Trp
20

<210> 269
<211> 24
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<212> PRT
<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdng hop

<400> 269
Cys Glu Glu Gln Gln Pro Trp Arg Ala Tyr Leu Glu Leu Leu Phe Pro

1 5 10 15

Thr Glu Thr Leu Leu Leu Glu Trp
20

<210> 270
<211> 24
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> M6 ta trinh tuy nhadn tao: peptit tdéng hop

<400> 270
Ala Cys Glu Asp Gln Asn Pro Trp Ala Arg Tyr Ala Asp Trp Leu Phe

1 5 10 15

Pro Thr Thr Leu Leu Leu Leu Asp
20

<210> 271
<211> 24
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Mb ta trinh tu nhan tao: peptit tdng hop

<400> 271
Ala Cys Glu Glu Gln Asn Pro Trp Ala Arg Tyr Ala Glu Trp Leu Phe

1 5 10 15

Pro Thr Thr Leu Leu Leu Leu Glu
20

<210> 272
<211> 22
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<212> PRT
<213> Trinh ty nhadn tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdng hop

<400> 272
Ala Cys Glu Asp Gln Asn Pro Trp Ala Arg Tyr Ala Asp Leu Leu Phe

1 5 10 15

Pro Thr Thr Leu Ala Trp
20

<210> 273
<211> 22
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tédng hop

<400> 273
Ala Cys Glu Glu Gln Asn Pro Trp Ala Arg Tyr Ala Glu Leu Leu Phe

1 5 10 15

Pro Thr Thr Leu Ala Trp
20

<210> 274
<211> 34
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Mb ta trinh tu nhan tao: Polypeptit téng hop

<400> 274

Thr Glu Asp Ala Asp Val Leu Leu Ala Leu Asp Leu Leu Leu Leu Pro
1 5 10 15

Thr Thr Phe Leu Trp Asp Ala Tyr Arg Ala Trp Tyr Pro Asn Gln Glu
20 25 30

Cys Ala
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<210> 275
<211> 37
<212> PRT

<213> Trinh tu

<220>

nhé&n tao

<223> M6 ta trinh ty nhén tao:

<400> 275
Cys Asp Asp Asp
1

Trp Leu Phe Thr
20

Glu Ala Glu Glu
35

<210> 276

<211> 37

<212> PRT

<213> Trinh tu

<220>

Asp Asp Asn Pro
5

Thr Pro Leu Leu

Thr

nhén tao

<223> M6 ta trinh ty nhén tao:

<400> 276
Cys Asp Asp Asp
1

Trp Leu Phe Thr
20

Glu Ala Glu Glu
35

<210> 277

<211> 36

<212> PRT

<213> Trinh tu

<220>

Asp Asp Asn Pro
5

Thr Pro Leu Leu

Thr

nh&n tao

<223> M6 ta trinh ty nhan tao:

51386

Polypeptit tdng hop

Asn Tyr Trp Ala Arg Tyr Ala Asn

Leu Leu Asn Gly Ala Leu Leu Val

25

Polypeptit tdng hop

Asn Tyr Trp Ala Arg Tyr Ala Pro

Leu Leu Pro Gly Ala Leu Leu Val

25

Polypeptit tdng hop

10

10

110
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<400> 277

Ala Glu Gln Asn Pro Ile Tyr Trp
1 5

Thr Thr Pro Leu
20

Leu Leu Leu Asp

Glu Gly Cys Thr

35
<210> 278
<211> 37
<212> PRT
<213> Trinh tu nhdn tao
<220>
<223> M6 ta trinh ty nhén tao:
<400> 278

Ala Lys Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

Asp Glu Gly Thr Gly

35
<210> 279
<211> 36
<212> PRT
<213> Trinh tu nhdn tao
<220>
<223> M6 ta trinh tu nhan tao:
<400> 279

Ala Cys Glu Gln Asn Pro Ile Tyr
1 5

Phe Thr Thr Pro Leu Leu Leu Leu
20

51386

240/257

Ala Arg Tyr Ala Asp Trp Leu Phe
10 15

Leu Ala Leu Leu Val Asp Ala Asp
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Asp Leu Ala Leu Leu Val Asp Ala
25 30

Polypeptit tdng hop

Trp Ala Arg Tyr Ala Asn Trp Leu
10 15

Asn Leu Ala Leu Leu Val Asp Ala
25 30
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Asp Glu Gly Thr

35
<210> 280
<211> 36
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 280

Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Thr

35
<210> 281
<211> 36
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 281

Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Thr

35
<210> 282
<211> 37
<212> PRT
<213> Trinh tu
<220>

nhédn tao

M& ta trinh ty nhadn tao:

Asp Asn Pro Ile
5

Pro Leu Leu Leu

nhé&n tao

M& ta trinh tuy nhan tao:

Asp Asn Pro Ile
5

Pro Leu Leu Leu

nhén tao

51386
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Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala Asp Trp
10 15

Leu His Gly Ala Leu Leu Val Asp
25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala Asp Trp
10 15

Leu His Gly Ala Leu Leu Val Asp
25 30
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<223> M&6 t& trinh tuyu nhén tao:

<400> 282

Cys Asp Asp Asp
1

Trp Leu Phe Thr
20

Asp Ala Asp Glu
35

<210> 283

<211> 37

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 283

Asp Asp Asp Glu
1

Leu Phe Thr Thr
20

Ala Asp Glu Gly
35

<210> 284

<211> 37

<212> PRT

<213> Trinh tu

<220>

<223>

<400> 284

Glu Asp Asn Pro
5

Thr Pro Leu Leu

Thr

nhdn tao

M6 td& trinh ty nhéan tao:

Asp Asn Pro Ile
5

Pro Leu Leu Leu

Thr

nhdn tao

M6 ta trinh ty nhén tao:

Asp Asp Asp Glu Asp Asn Pro Ile
1 5

Leu Phe Thr Thr Pro Leu Leu Leu
20

51386

242/257

Polypeptit tdng hop

Ile Tyr Trp Ala Arg Tyr Ala His
10 15

Leu Leu His Gly Ala Leu Leu Val
25 30

Polypeptit téng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asp
25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30
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Ala Asp Glu Gly Thr

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

<220>
<223>

<400>

35

285
37
PRT
Trinh ty nhé&n tao

M&é6 ta trinh tyu nhédn tao:

285

Asp Asp Asp Glu Asp Asn Pro Ile

1

5

Leu Phe Thr Thr Pro Leu Leu Leu

20

Ala Asn Glu Gly Thr

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

<220>
<223>

<400>

35

286
32
PRT
Trinh ty nhén tao

M6 ta trinh ty nhén tao:

286

Ala Lys Glu Asp Gln Asn Asp Pro

1

5

Leu Phe Thr Thr Pro Leu Leu Leu

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

<220>
<223>

20

287
31
PRT
Trinh ty nhén tao

M6 ta trinh tu nhan tao:

51386

Polypeptit tdéng hop

Tyr Trp Ala Arg Tyr Ala His Trp
10 15

Leu His Gly Ala Leu Leu Val Asn
25 30

Polypeptit tdng hop

Tyr Trp Ala Arg Tyr Ala Asp Trp
10 15

Leu Asp Leu Ala Leu Leu Val Gly
25 30

Polypeptit téng hop

114
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<400>

Ala Glu Asp Gln Asn Pro Tyr Trp Ala Arg Tyr Ala Asp Trp Leu Phe

1

Thr Thr Pro Leu Leu Leu Leu Glu Leu Ala Leu Leu Val Cys Gly

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

<220>
<223>

<400>

Ala Lys Asp Asp Gln Asn Pro Trp

1

Pro Thr Asp Thr Leu Leu Leu Asp

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

<220>
<223>

<400>

Ala Cys Glu Glu Gln Asn Pro Trp

1

Pro Thr Glu Thr Leu Leu Leu Glu

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

<220>
<223>

287

5

20

288

28

PRT

Trinh tu nhén tao

M6 ta trinh ty nhén tao:

288

5

20

289

27

PRT

Trinh ty nhdn tao

M& tda trinh tu nhan tao:

289

5

20

290
25
PRT
Trinh ty nhan tao

M& ta trinh ty nhé&n tao:

51386

10

25

peptit tdng hop

Arg Ala Tyr Leu Asp Leu Leu Phe

10

Leu Leu Trp Cys
25

peptit tdng hop

Arg Ala Tyr Leu Glu Leu Leu Phe

10

Leu Leu Trp
25

peptit téng hop
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<400> 290

Ala Cys Asp Asp Gln Asn Pro Trp Ala Arg Tyr Leu Asp Trp Leu Phe
1 5 10 15

Pro Thr Asp Thr Leu Leu Leu Asp Leu
20 25

<210> 291
<211> 24
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Md ta trinh tu nhan tao: peptit tdng hop

<400> 291

Cys Asp Asn Asn Asn Pro Trp Arg Ala Tyr Leu Asp Leu Leu Phe Pro
1 5 10 15

Thr Asp Thr Leu Leu Leu Asp Trp
20

<210> 292
<211> 24
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdng hop

<400> 292
Cys Glu Glu Gln Gln Pro Trp Ala Gln Tyr Leu Glu Leu Leu Phe Pro

1 5 10 15

Thr Glu Thr Leu Leu Leu Glu Trp
20

<210> 293
<211> 24
<212> PRT

<213> Trinh ty nhadn tao

<220>
<223> M6 ta trinh ty nha&n tao: peptit tdéng hop
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<400>

293

51386

Cys Glu Glu Gln Gln Pro Trp Arg Ala Tyr Leu Glu Leu Leu Phe Pro

1

5

Thr Glu Thr Leu Leu Leu Glu Trp

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

<220>
<223>

<400>

20

294

37

PRT

Trinh ty nhén tao

M6 td trinh ty nhdn tao:

294

Cys Asp Asp Asp Asp Asp Asn Pro

1

5

Trp Leu Phe Thr Thr Pro Leu Leu

20

Glu Ala Glu Glu Thr

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

<220>
<223>

<400>

35

295
36
PRT
Trinh ty nhén tao

M& ta trinh ty nhé&n tao:

295

Cys Asp Asp Asp Asp Asp Asn Pro

1

5

Trp Leu Phe Thr Thr Pro Leu Leu

20

Glu Ala Glu Glu

35

10 15

Polypeptit tdng hop

Asn Tyr Trp Ala Arg Tyr Ala Asn
10 15

Leu Leu Asn Gly Ala Leu Leu Val
25 30

Polypeptit tdng hop

Asn Tyr Trp Ala Arg Tyr Ala Pro
10 15

Leu Leu Pro Gly Ala Leu Leu Val
25 30
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<210> 296
<211> 22
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdng hop

<400> 296

Ala Glu Gln Asn Pro Ile Tyr Phe Ala Arg Tyr Ala Asp Leu Leu Phe
1 5 10 15

Pro Thr Thr Leu Ala Trp

20
<210> 297
<211> 22
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Md ta trinh tu nhan tao: peptit tdng hop

<400> 297
Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Leu Leu Phe

1 5 10 15

Pro Thr Thr Leu Ala Phe
20

<210> 298
<211> 22
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Md ta trinh tu nhan tao: peptit tdng hop

<400> 298
Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Leu Leu Phe

1 5 10 15

Pro Thr Thr Leu Ala Trp
20
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<210> 299
<211> 20
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M6 ta trinh tu nhan tao: peptit tdéng hop

<400> 299
Lys Glu Asp Gln Asn Pro Trp Ala Arg Tyr Ala Asp Leu Leu Phe Pro

1 5 10 15

Thr Thr Leu Trp
20

<210> 300
<211> 24
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Mb ta trinh tu nhan tao: peptit téng hop

<400> 300
Ala Cys Glu Glu Gln Asn Pro Gln Ala Glu Tyr Ala Glu Trp Leu Phe

1 5 10 15

Pro Thr Thr Leu Leu Leu Leu Glu
20

<210> 301
<211> 25
<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> M4 ta trinh tu nhan tao: peptit tdéng hop

<400> 301

Ala Ala Glu Glu Gln Asn Pro Trp Ala Arg Tyr Leu Glu Trp Leu Phe
1 5 10 15

Pro Thr Glu Thr Leu Leu Leu Glu Leu
20 25
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

302
25
PRT
Trinh ty nhé&n tao

M6 ta trinh tuy nhé&n tao:

302

Ala Lys Glu Glu Gln Asn Pro Trp

1

5

Pro Thr Glu Thr Leu Leu Leu Glu

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

<220>
<223>

<400>

20

303

38

PRT

Trinh tu khéng x&c dinh

M& ta trinh tu khdng xac
kiéu hoang

303

Ala Ala Glu Gln Asn Pro Ile Tyr

1

5

Phe Thr Thr Pro Leu Leu Leu Leu

20

Asp Glu Gly Thr Gly Gly

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

<220>
<223>

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

35

304

38

PRT

Trinh ty nhén tao

M& ta trinh tu nhan tao: Polypeptit tdng hop

MOD_RES
(1) .. (1)
Ala hodc Asp

51386

peptit téng hop

Ala Arg Tyr Leu Glu Trp Leu Phe

10

Leu
25

dinh: Polypeptit mang nhay cam véi dbé pH

Trp Ala Arg Tyr Ala Asp Trp Leu

10

Asp Leu Ala Leu Leu Val Asp Ala

25

120

30

15

15
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<220>
<221>
<222>
<223>

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

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

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

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

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

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

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

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

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

<220>
<221>
222>

MOD_RES
(2)..(2)
Ala, Asp hoac Cys

MOD_RES
(4) .. (4)
Gln hodc Asp

MOD RES
(11)..(11)
Arg hodc Gln

MOD_RES
(12)..(12)
Tyr hodac Asp

MOD_RES
(13)..(13)
Ala, Asp hoac Tyr

MOD RES
(14)..(14)
Asp, Asn, Glu, His,

MOD_RES
(15)..(15)
Trp hodc Asp

MOD RES
(19)..(19)
Thr hodc Asp

MOD_RES

(20) ..(20)
Pro, Gly hodc Ala

MOD_RES

(24)..(24)
Leu hodc Asp

MOD RES
(25)..(25)

Lys,

51386

Ala hoac Trp

121
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<223>

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

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

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

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

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

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

<400>

Asp, Leu, Asn, Glu, His,

MOD RES
(26)..(26)
Leu, Asp hodc Gly

MOD RES

(31)..(31)
Asp hodc Asn

MOD RES

(33)..(33)
Asp hodc Asn

MOD RES

(34)..(34)
Glu hoac Gln

MOD_RES
(35)..(35)
Gly hoé&c Cys

MOD_RES
(37)..(37)
Gly hodc Cys

304

51386

Lys hodc Ala

Xaa Xaa Glu Xaa Asn Pro Ile Tyr Trp Rla Xaa Xaa Xaa Xaa Xaa Leu

1

5

10 15

Phe Thr Xaa Xaa Leu Leu Leu Xaa Xaa Xaa Ala Leu Leu Val Xaa Ala

20

Xaa Xaa Xaa Thr Xaa Gly

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

<220>
<223>

35

305
42
PRT
Trinh ty nhén tao

M& td trinh tu nhan tao:

25 30

Polypeptit tdng hop

122
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<220>
<221>
<222>
<223>

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

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

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

<400>

MOD_RES
(1) .. (1)

C6 thé c6 mat hodc khéng

MOD RES
(21)..(21)
Co6 thé coé mdt hodc khoéng

MOD RES
(29)..(29)
C6 thé cé mit hoic khdng

MOD_RES
(40)..(40)
Cé thé cé mat hodc khéng

305

Asp Ala Ala Glu Gln Asn Pro Ile

1

5

Leu Phe Thr Thr Leu Pro Leu Leu

<210>
<211>

20

Val Asp Ala Asp Glu Gly Thr Lys
35 40
306
38
PRT

<212>
<213>

<220>
<223>

<400>

Trinh ty khéng x&c dinh

M& tad trinh ty khéng xéc
kidu hoang

306

Gly Gly Glu Gln Asn Pro Ile Tyr

1

5

51386

Tyr Trp Ala Arg Tyr Ala Asp Trp
10 15

Leu Leu Asp Leu Leu Ala Leu Leu
25 30

Gly Gly

dinh: Polypeptit mang nhay cam v6i dé pH

Trp Ala Arg Tyr Ala Asp Trp Leu
10 15

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

20

25 30

123
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Asp Glu Gly Thr Gly Gly

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

<220>
<223>

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

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

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

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

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

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

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

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

<220>

35

307
38
PRT

Trinh ty nhédn tao

M6 ta trinh tu nhan tao: Polypeptit tdéng hop

MOD RES
(1) ..(1)

Gly, Asp hodc Ala

MOD RES
(2)..(2)

Gly, Asp hoac Cys

MOD_RES
(4)..(4)
Gln hodc Asp

MOD RES
(11)..(11)
Arg hodc Gln

MOD_RES
(12)..(12)
Tyr hodc Asp

MOD RES
(13)..(13)

Ala, Asp hodc Tyr

MOD_RES
(14)..(14)
Asp, Asn, Glu,

MOD_RES
(15)..(15)
Trp hodc Asp

His,

Lys,

51386

Ala hoac Trp

124
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<221>
<222>
<223>

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

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

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

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

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

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

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

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

<400>

Xaa Xaa Glu Xaa Asn Pro Ile Tyr Trp Ala Xaa Xaa Xaa Xaa Xaa Leu

1

Phe Thr Xaa Xaa Leu Leu Leu Xaa Xaa Xaa Ala Leu Leu Val Xaa Ala

51386

MOD RES

(19)..(19)
Thr hodc Asp

MOD_RES
(20)..(20)
Pro, Gly hodc Ala

MOD_RES
(24)..(24)
Leu hodc Asp

MOD_RES
(25)..(25)

Asp, Leu, Asn, Glu, His, Lys hoac Ala

MOD_RES
(26)..(26)
Leu, Asp hodc Gly

MOD_RES
(31)..(31)
Asp hodc Asn

MOD_RES
(33)..(33)
Asp hodc Asn

MOD RES

(34)..(34)
Glu hodc Gln

MOD_RES
(35)..(35)
Gly hodc Cys
307

5 10

20 25

125
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Xaa Xaa Xaa Thr Gly Gly

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

<220>
<223>

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

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

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

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

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

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

<400>

Asp Gly Gly Glu Gln Asn Asp Pro Ile Tyr Trp Ala Arg Tyr Ala Asp

1

Trp Leu Phe Thr Thr Leu Pro Leu Leu Leu Leu Asp Leu Leu Ala Leu
25

Leu Val Asp Ala Asp Glu Gly Cys Thr Xaa Gly Gly

35

308

44

PRT

Trinh tu nhéan

M& ta trinh ty nhan tao: Polypeptit tdng hop

MOD_RES
(1)..(1)

Co6 thé cod mat

MOD_RES
(7) .. (7)
C6 thé co6 mat

MOD_RES
(22)..(22)
Cod thé cé mat

MOD_RES
(30)..(30)
Co6 thé co6 mat

MOD_RES
(40) .. (40)
C6 thé co mit

MOD_RES
(42)..(42)
Lys, Cys hoac

308

5

20

tao

hoac

hoac

hodc

hoac

hodc

véng

khéng

khdéng

khéng

khéng

khéng

mat

51386

10

126
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Ala Ala Glu Gln Asn Pro Ile Tyr Trp Ala Arg Tyr Ala Asp Trp Leu

1

Phe Thr Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Ala

51386

35 40

309
38
PRT
Trinh tu nhdn tao

Polypeptit téng hop,dugc bién dbdi
peptit, véi nhém cdu ndi S-S dugc gén véi nito cha amino-

phalloidin

309

5

20 25

Asp Glu Gly Thr Cys Gly

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

<220>
<223>

<400>

Ala Glu Asp Gln Asn Pro Tyr Trp Ala Arg Tyr Asp Trp Leu Phe Thr

1

Thr Pro Leu Leu Leu Leu Asp Leu Ala Leu Leu Val Asp Cys Gly

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

<220>

35

310
31
PRT
Trinh tu nhdn tao

bién ddi gbc Cys 30 véi nhém cdu ndi S-S dugc gén voi
2-amino phalloidin, gbc Lys 29 dugc bién dbi ba3ng nhém
cdu ndi alkyl duoc gén véi rhodamin va gbc Alanin 1 dugc bién

dd1i v&i nhém COCH3.

310

5

20 25

311
34
PRT
Trinh ty nhan tao

10

10

127

& CYS, gbc 37 cua

30

30

15

15
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51386 257/257

<223> peptit téng hop
<400> 311

Gly Leu Ala Gly Leu Ala Gly Leu Leu Gly Leu Glu Gly Leu Leu Gly
1 5 10 15

Leu Pro Leu Gly Leu Leu Glu Gly Leu Trp Leu Gly Leu Glu Leu Glu
20 25 30

Gly Asn

128





