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Linh vuc ky thuat duwoc dé cap

Sang ché thudc linh vuc dugc. Cu thé 13, sang ché dé cap dén cac khang thé khang
peptit hoat hoa peptit hoat hoa adenylat xyclaza tuyén yén (pituitary adenylate cyclase-
activating peptide: PACAP), cac ché pham chira cac khang thé khang PACAP nhu vay,
va chc phuong phéap sir dung cac khang thé nay dé dicu trj chimg dau bao gdm chimg
dau dau nguyén phat (bao gdm dau dAu tu cha day tam thoa (trigeminal autonomic
cephalalgias)), dau dau tht phat va ching dau nira dAu (bao gdm chimg dau nira dau

man tinh).
Tinh trang k¥ thuit cia sang ché

Peptit hoat héa adenylat xyclaza tuyén yén (PACAP) la peptit than kinh
(neuropeptit) dugc phan bd trong khap hé thdng than kinh bao gom hé thdng than kinh
mach mau, hach day than kinh sinh ba, tiy séng, ving dudi ddi, va tuyén yén. PACAP
tdn tai dui it nhat 1a hai dang hoat tinh a-amit hoa: PACAP38 (SEQ ID NO: 13), ma
gdm 38 axit amin va 1a dang hoat tinh phd bién hon, thuong dai dién cho dén 90%
PACAP trong md dong vat c6 vi; va PACAP27 (SEQ ID NO: 14) ma gbm 27 axit amin
dAu tan cing N gidng nhu PACAP38. PACAP dugc cho 1a dong vai tro trong viéc bao
vé than kinh, diéu bién than kinh, viém than kinh va nhan cam dau va trong viéc gay ra

ching dau, bao gom céac bénh dau dau va cac chiing dau nira dau.

Céc bénh dau dAu va cdc chimg dau nira diu dugc dénh gia 1a tic dong dén 37
triéu bénh nhan mdi nim, véi trén hai phan ba s6 nay khong duge diéu tri. (C4c) bénh
dau dAu nguyén phat duge phan loai 1a cac bénh dau dau khong phai do bénh hodc roi
loan khac hoic riéng biét gy ra, trong khi (cac) bénh dau dau thtr phat duge phan loai
l1a cac bénh dau dau gdy ra boi nguyén nhan co s¢ khac hodc ri€ng biét (vi du, chin
thuwong, dm, hodc réi loan khac). Cac chimg dau dau tu chu day tam thoa (Trigeminal
autonomic cephalalgias: “TACs”) dugc phan loai 1 cic bénh dau d4u nguyén phat ma
bao gém bénh dau dau tung dot va dau dau cum man tinh, dau nira dau kich phat, dau
ntra dau lién tuc, va cac con dau nira diu do dau day than kinh. (C4c) chung dau nira

dAu dé cap dén cac chitng dau nira dau “khong co con thoang bao” (trude day goi la “cac
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chimg dau ntra d3u néi chung”) va “cé con thoang bao” (trude day goi la “ching dau
nira dAu cd didn™). (Céc) ching dau nira ddu man tinh dugc phan loai thanh 15 ngay dau
dAu hodic nhidu hon mdi thang vai it nhét tim ngay trong s6 d6 1a c6 chung dau nira dau.
Khi mitc dd phd bién cta chimg dau nira dAu 12 hai hoic nhidu con mdi thang, hodc khi
chimg dau nua dau can thiép dang ké vao cudc sdng hang ngay cua bénh nhan va/hodc
khi viéc udng thudc cp tinh 1a khong higu qua, bac sy didu tri duge khuyén khich 1a
xem xét lya chon bién phap diéu tri du phong. Tuy nhién, cho dén nay, viéc lya chon
didu tri dé phong ngtra chimg dau nira dAu thuong 1a khong c6 hiéu qua va cac lua chon
didu tri cap tinh va ngan ngtra hién tai (vi du, chéng ting huyét ap, chéng co giat, chéng

suy nhugc) co hiéu qua thép va di kem véi cac tac dung phu vo hiéu hoa.

CAu trac ctia PACAP da dugc biét 1 trong linh vyc nay (xem, vi du, A. Miyata,
A. et al., Biochem Biophys Res Commun 170: 643-648 (1990)) 1a cac khang thé khang
PACAP. Vi du, patent M§ s6 5,486,472A, cdng bd don qubc té s6 WO/2012/106407
A3, va cong bd don yéu ciu cdp patent M s6 2016-304604 ddu boc 16 cac khang thé
khang PACAP khéc nhau va cac ung dung tiém nang cua no. Tuy nhién, cho dén nay,
chua c6 khang thé huéng dich PACAP nao duoc chap thuan dé str dung trong diéu tri.
Do d6, vin cn cac khang thé khang PACAP khac. Cu thé 13, van cAn cac khang thé
khang PACAP thay thé ma trung hoa PACAP véi hiu lyc cao, cung cap thoi gian tac
dung kéo dai, va c6 kha nang diéu tri chimg dau bao gom dau dau nguyén phat va dau
dau thir phéat va cac ching dau nira dau bao gdm cac chimg dau nira dAu man tinh. D6i
Vi tht ca céc phép didu tri, do an toan va ddc t6 1a ydu t6 han ché va cac khang thé khang
PACAP khac phai khong co tinh sinh mién dich khong chap nhan dugc. Do do, van can
céc khang thé khang PACAP khac ma gidm nguy co sinh mién dich & nguoi. Tét hon 1a
cac khang thé khang PACAP nhu vay s cling c6 cac tinh chat hoa 1y tot dé tao diéu kién
thuan loi cho sy phat trién, san xuét, va bao ché.
Ban chit ky thuit cia sang ché

Sang ché dé cap dén khang thé ma gin két véi PACAP ngudi va bao gbm ving
bién ddi cta chudi nang (HCVR) va ving bién dbi cia chudi nhe (LCVR), trong do
HCVR bao gdm céc ving quyét dinh bd ctru (CDR) HCDR1, HCDR2 va HCDR3 va

LCVR bao gém cac CDR LCDR1, LCDR2 va LCDR3, trong do6 trinh tur axit amin cua
HCDRI1 1a SEQ ID NO.3, trinh ty axit amin cua HCDR?2 1a SEQ ID NO .4, trinh ty axit
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amin caa HCDR3 1a SEQ ID NO.5, trinh ty axit amin cua LCDRI1 1a SEQ ID NO.6,
trinh tu axit amin cia LCDR2 la SEQ ID NO.7, va trinh tu axit amin ciia LCDR3 la
SEQ ID NO.8. Theo phuong an cy thé, HCDR2 chura axit aspartic ¢ gbc 13, HCDR3
chira asparagin & gbc 8, LCDRI1 chta serin & gbc 7, va LCDR2 chtra leuxin ¢ gbe 7.
Theo phuong an cu thé khac, HCDR2 chtra alanin & gdc 13, HCDR3 chira threonin ¢
gbc 8, LCDR1 chira tryptophan & gbc 7, va LCDR2 chira phenylalanin & gbc 7. Theo
phuong an cu thé khac, HCDR2 chtra axit glutamic ¢ gdc 13, HCDR3 chira threonin &
gdc 8, LCDR1 chura tryptophan & gbc 7, va LCDR2 chira phenylalanin & gbc 7. Theo
phuong an cu thé khac nira, HCDR2 chura glutamin & gbc 13, HCDR3 chira threonin ¢
gbc 8, LCDR1 chua tryptophan & gdc 7, va LCDR2 chura phenylalanin 6 gbe 7.

Cac phuong an cua sang ché d& xuét khang thé ma gén két voi PACAP nguoi,
bao gém HCVR va LCVR, trong d6 trinh ty axit amin cua HCVR 1a SEQ ID NO.9 va
trinh ty axit amin cia LCVR 1a SEQ ID NO. 10. Theo cac phuong an cu thé, HCVR
chira axit aspartic & gbc 62 va asparagin & gbc 104, va LCVR chira serin ¢ gbe 30 va
Jeuxin & gdc 55. Theo cac phuong an cu thé khac, HCVR chua alanin & gbc 62 va
threonin & gbc 104, va LCVR chira tryptophan & gbc 30 va phenylalanin & gdc 55. Theo
mot s6 phwong 4n, HCVR chua axit glutamic 6 gbc 62 va threonin & gbc 104, va LCVR
chra tryptophan & gbc 30 va phenylalanin & gbc 55. Theo mot s6 phuong an, HCVR
chtra glutamin & gbc 62 va threonin & gbc 104, va LCVR chua tryptophan & gbc 30 va
phenylalanin ¢ gbc 55.

Theo céc phuong an khéc, sang ché d& xuét khang thé ma gan két véi PACAP
ngudi, gdom chudi nang (HC) va chudi nhe (LC), trong d6 trinh ty axit amin ciia HC 1a
SEQ ID NO.1 va trinh ty axit amin ctia LC 1a SEQ ID NO.2. Theo cac phuong an cu
thé, HC chura axit aspartic & gbc 62, asparagin & gbc 104, prolin & gbc 231, alanin & gbec
237 va alanin & gbc 238, va LC chira serin & gbc 30 va leuxin & gbc 55. Theo cac phuong
4n cu thé khac, HC chtra alanin & gdc 62, threonin & gdc 104, prolin & gbc 231, alanin &
gbc 237 va alanin & gbc 238, va LC chira tryptophan & gbc 30 va phenylalanin & gbc 55.
Theo cac phuong 4n cu thé khac HC chtra axit glutamic & gdc 62, threonin & gbe 104,
prolin & gbc 231, alanin & gbc 237 va alanin & gdc 238, va LC chua tryptophan ¢ gdc

30 va phenylalanin ¢ gbc 55. Theo mot s6 phuong &n cu thé, HC chtra glutamin & gbec
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62, threonin & gbc 104, prolin & gbe 231, alanin & goc 237 va alanin & gbc 238, va LC

chtra tryptophan & gbc 30 va phenylalanin ¢ gbc 55.

Sang ché con dé cap dén dugc phim bao gdm khang thé theo sang ché va mot
hodc nhidu chat mang, chét pha lodng hodc ta dugc dugc dung. Hon nita, sang ché de
cap dén phwong phap diéu tri chimg dau nhu dau dAu, bao gdbm dau dau nguyén phat va
dau dau tha phat bao gém viéc cho bénh nhan cin diéu tri dung duoc phém theo sang
ché. Theo phuong an khac nita, dau d4u nguyén phat 1a TAC. Theo phuong an khac ntra,
sang ché dé xuét phuong phéap diéu tri ching dau nta diu bao gom viéc cho bénh nhan
can diéu tri dung dugc pham theo sang ché. Theo mot s6 phwong an nhu vy, chirmg dau
ntta dau 13 chimg dau nira dAu man tinh. Hon nira, sdng ché @& xuét phuong phap didu
trj chimg dau lién quan dén sy mét hat dudng bao bao gdm viéc cho bénh nhan can diéu
tri dung khang thé hoic dugc pham theo sang ché. Theo mot sb phwong an nhu vay,
chirmg dau lién quan dén su mit hat dudng bao la chimg dau trong s cac bénh dau dau

nguyén phat hodc thir phat va chimg dau nira dau.

Ngoai ra, sang ché con dé xuit phuong phap diéu tri ching dau nhu dau dau
nguyén phat, dau dau tha phat va/hoac chiung dau nira dAu bao gdm viéc cho bénh nhén
cAn diéu tri dung Iwgng hitu hiéu cua khang thé theo sang ché. Theo mot s6 phuong 4n,
dau dau nguyén phat 1a TAC. Theo mot sd phuong an, chimg dau nira dau 1 chirg dau

ntra dau man tinh.,

Sang ché ciing dé cap dén khang thé theo sang ché dé dung trong tri liéu. Cu thé
hon 13, sang ché dé xuit khang thé theo sang ché dé sir dung trong diéu tri chimng dau.
Theo cac phuong an cu thé, sang ché d& xuét khang thé theo sang ché dé su dung trong

diéu tri chitng dau dau nguyén phat, dau dau thir phat va/hodc chung dau nira dau.

Hon nita, sang ché d& xuét viéc st dung khang thé theo séng ché trong san xuét
thudc dé diéu trj ching dau nhu dau dau nguyén phat, dau dau thtr phat va/hodc ching
dau nira diu. Theo cic phuong an cu thé hon nita, chimg dau d4u nguyén phat 1a TAC.
Theo mdt s6 phuong an cu thé, chung dau nua dau 14 chimg dau ntra d4u man tinh.

Sang ché ciing dé cap dén phan tir axit nucleic va vecto biéu hién ma hoa khang
thé theo sang ché. Theo modt phuong an, sing ché @& xuit phan tt ADN chua trinh tu
polynucleotit ma hoa polypeptit co trinh tu axit amin SEQ ID NO.1, trong do6 gbe 62 1a
axit aspartic, gbc 104 1a asparagin, gbc 231 1a prolin, gdc 237 1a alanin va gbc 238 1a
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alanin. Theo mot sb phuong én, gbc 62 12 alanin, gbc 104 1a threonin, gbc 231 1a prolin,
gbc 237 1a alanin va gbc 238 1a alanin. Theo mdt sd phuong 4n, gbc 62 1a axit glutamic,
gbc 104 1a threonin, gbe 231 1a prolin, goc 237 1a alanin va gbc 238 1a alanin. Theo cac
phuong 4n khac, gbc 62 1 glutamin, gbc 104 1a threonin, gdc 231 1a prolin, gbc 237 1a

alanin va gdc 238 12 alanin.

Céac phuong an theo sang ché con d& xuit phian t&¢ ADN chia trinh tu
polynucleotit mé hoa polypeptit co trinh tu axit amin SEQ ID NO.2, trong d6 gbc 30 1a
serin va gdc 55 1a leuxin. Theo mot s6 phuong an, gdc 30 1a tryptophan va gbe 55 1a

phenylalanin.

Theo mot sb phuong 4n, phan tir ADN theo sang ché 13 phan tir chia trinh tu
polynucleotit ma hoa polypeptit o trinh tu axit amin SEQ ID NO.1 trong do gbc 62 1a
axit aspartic, gdc 104 1a asparagin, gbc 231 1a prolin, gbc 237 la alanin va gbc 238 1a
alanin, va chia trinh ty polynucleotit ma hoa polypeptit c6 trinh tir axit amin SEQ ID
NO. 2 trong d6 gbc 30 12 serin va gdc 55 14 leuxin. Theo phuong 4n nhat dinh, phan tir
ADN theo sang ché 12 phan tir chtra trinh tw polynucleotit ma héa polypeptit co trinh tur
axit amin SEQ ID NO.1 trong d6 gbc 62 12 alanin, gc 104 1a threonin, gbc 231 laprolin,
gbc 237 1a alanin va gdc 238 12 alanin, va chira trinh tu polynucleotit ma hoa polypeptit
¢ trinh ty axit amin SEQ ID NO.2 trong d6 gbc 30 1a tryptophan va gbc 55 1a
phenylalanin. Theo phuong an cu thé, phan tt ADN theo sang ché chra trinh tu
polynucleotit ma hoa polypeptit c6 trinh tu axit amin SEQ ID NO.1 trong d6 gbc 62 1a
axit glutamic, gbc 104 1a threonin, gbc 231 1a prolin, gbc 237 1a alanin va gdc 238 1a
alanin, va chta trinh tu polynucleotit ma héa polypeptit c6 trinh tyr axit amin SEQ ID
NO.2 trong 4o gbc 30 1a tryptophan va gdc 55 1a phenylalanin. Theo phuong 4n cu thé
khac phéan tir ADN theo sang ché chira trinh tu polynucleotit ma hoa polypeptit co trinh
ty axit amin SEQ ID NO.1 trong do gbc 62 1a glutamin, gbc 104 1a threonin, gbc 231 1a
prolin, gbc 237 1a alanin va gdc 238 1a alanin, va chia trinh tu polynucleotit ma hoa
polypeptit c6 trinh tw axit amin SEQ ID NO. 2 trong do gbc 30 1a tryptophan va gbc 55
12 phenylalanin. Hon nita, sang ché a8 xuét khang thé duoc didu ché theo quy trinh,
trong d6 quy trinh nay bao gdm budc nudi cdy té bao chu chira trinh tu polynucleotit
theo séng ché, trong didu kién sao cho khang thé dugc biéu hién, va thu hdi khang thé

theo sang ché tir t& bao chit nay.
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MG ta chi tiét sang ché

Nhu dugc st dung trong ban mo ta, “khang thé” 1a phan t globulin mién dich
chita 2 HC va 2 LC duoc lién két lién phén tir bang cic lién két disulfua. Phan tin cung
amin ctia mdi LC va HC bao gdm ving bién dbi gdbm khoang 100-120 axit amin chu yéu
chiu trach nhiém nhan biét khang nguyén qua cac CDR nam trong d6. Cac CDR nim
xen k& vé&i cac viing ma dugc bdo toan hon, duge goi 1a cac vung khung (framework
region - “FR”). Mdi LCVR va HCVR gom 3 CDR va 4 FR, duge sép xép tir dau tan
cung amin dén dau tan cung carboxy theo trat ty sau: FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4. 3 CDR cua LC dugc goi 1a “LCDR1, LCDR2, va LCDR3,” va 3 CDR cua
HC dugc goi la “HCDR1, HCDR2, va HCDR3.” Cac CDR chira hau hét cac gbc tao
thanh twong tac dic higu voi khang nguyén. Chue nang lién két cua khang thé voi khang
nguyén cu thé bi anh huéng nhidu boi sau CDR. Viéc gin cac axit amin vao cac mién
CDR nim trong ving LCVR va HCVR cua khang thé theo sang ché dua trén quy tic
danh s6 Kabat ndi tiéng (Kabat, et al., Ann. NY Acad. Sci. 190:382-93 (1971); Kabat et
al., Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of
Health and Human Services, NIH Publication No. 91-3242 (1991)), va quy tic danh sb
North (North et al., 4 New Clustering of Antibody CDR Loop Conformations, Journal of
Molecular Biology, 406:228-256 (2011)).

Céc LC duogc phén loai 1a kappa hoac lambda, mdi chudi nay dac trung boi vung
hang dinh cu thé da biét trong linh vuc k§y thuat nay. Cac khang thé theo sang ché bao
g@)m cac LC kappa. Cac HC dugc phéan loai 12 gamma, mu, alpha, delta, hodc epsilon,
v 1an luot xac dinh céc isotyp cua khang thé 1a IgG, IgM, IgA, IgD, hodc IgE. Cac
khéng thé theo sang ché bao gdm cac HC IgG. Céc khang thé TgG c6 thé dugc chia tiép
thanh céac 16p phuy, vi dy, 1gG1, IgG2, IgG3, IgG4. Theo phuong an cu thé, cac khang
thé theo sang ché 1a IgG4. Phén tin cung carboxy cla mdi HC xéc dinh ving hang dinh
chit yéu chiu trach nhiém vé chtrc ning tac dong. Theo phuong an cu thé, cac khang thé
theo sang ché c6 mot hodc nhidu cai bién trong vung hang dinh cta mdi HC ma lam
giam chirc nang tac dong. Theo phuong an cu thé hon, cac khang thé theo sang ché 1a
IgG4 va c6 cac cai bién trong ving hﬁng dinh ctia ca hai HC ma lam giam chirc nang
tac dong bao gdm axit amin alanin & cd hai gbc 237 va 238 (viéc danh sb gbe 1a tuyén

tinh va dua trén HC minh hoa c6 trinh tw SEQ ID NO.1). Theo phuong an cu thé hon
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nita, cac khang thé theo sang ché 1a IgG4 va ¢ cac cai bién trong ving hing dinh cua
¢4 hai HC ma 1am giam chtc ning tc dong bao gbm axit amin alanin ¢ ca hai gbc 237
VA 238 va ¢6 cic cai bién khac trong ving hing dinh cia ca hai HC thic ddy su 6n dinh
bao gdm axit amin prolin & gbc 231 (viéc danh s6 gbe 1a tuyén tinh va dya trén HC minh

hoa c6 trinh tu SEQ ID NO.1).

Chc khéng thé theo sang ché 13 khang thé don dong (“mAb”). Cac mAb c6 thé
duoc tao ra, chang han, bang cac cong nghé lai, cong nghé tai t6 hop, cong nghé biéu
hién béng thé thuc khuén, cong nghé téng hop, vi du, ghép CDR, hodc su két hop cua
cac cong nghé nhu vay hodc cac cong nghé khac da biét trong linh vuc nay. Nhu dugc
dé cap trong ban md ta, cac mAb la cac khang thé thu duoc tir dong hoac ban sao don
bao gdm, chang han, dong sinh vét nhin dién hinh, dong sinh vt nhan nguyén thuy hodc
dong thé thuc khuén, va khéng phai 1a phuong phap tao ra dong nay.

Céac phuong phap san xuét va tinh ché khang thé da dugc biét rd trong linh vuc
nay. Vi du, thu vién thé thuc khuén c6 thé duoc sang loc, nhd d6 hang nghin manh Fab
duoc sang loc dé tuong tac voi PACAP tai td hop ctia ngudi. Cac dang tuong tac thu
duoc co thé duoc thu hoi, tinh ché, va céc trinh ty axit amin dugc xac dinh béng cach
st dung cic phuong phép thong thuong da duoc biét rd trong linh vuc nay, nhd d6 co
thé xay dung dugc cac khang thd din dau ban ddu. Cac khang thé theo sang ché duogc
xur ly dé chira mot hoac nhiéu ving khung cta nguoi. Cac trinh ty dong mAm ving
khung ctia nguoi co thé thu duoc tir InMunoGeneTics (INGT) qua trang mang cua ho,
http://imgt.cines.fr, hodc tir The Immunoglobulin FactsBook cuia Marie-Paule Lefranc
va Gerard Lefranc, Academic Press, 2001, ISBN 012441351. Theo cac phuong an cu
thé, cac viung khung HC va LC dong mam dé sir dung trong khang thé theo sang ché lan
luot bao gém 3-23 va O18.

Theo cac phuong an cu thé cua sang ché, khang thé, hodc axit nucleic mé hoa
khang thé, duoc tao ra & dang phén l4p. Nhu dugc sir dung ¢ day, thuat ngtt “phén lap”
chi protein, peptit hodc axit nucleic khong chira hoac hau nhu khong chira cac dai phan

tir khac duoc phat hién trong moi truong té bao.

Céc khang thé theo sang ché c6 thé dugc san xuét va tinh ché bang cach st dung
cac phuong phap da biét. Chéng han, céc trinh tw cADN ma hoa HC (vi du trinh tu axit
amin dugc dua ra trong SEQ ID NO.1) va LC (vi du trinh ty axit amin dugc dua ra trong
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SEQ ID NO.2) ¢6 thé dugc tach dong va xir 1y vao vecto biéu hién GS (glutamin
synthetaza). Vecto biéu hién globulin mién dich duogc x Iy sau do co6 thé dugc chuyén
nhidm &n dinh vao cac t& bao CHO. Ngudi cé hiéu biét trung binh vé linh vuc nay s&
théy duoc réng viéc biéu hién khang thé & dong vat cb vi s& dan dén sy glycosyl hoa,
tieu bidu 12 & céc vi tri N-glycosyl hoa bao tdn cao trong ving Fc. Cac dong 6n dinh c6
thé duoc bién ddi dé bidu hién khang thé gin két dc hiéu voi PACAP nguoi. Cac dong
duong tinh co thé duwoc nhén rong trong modi truong nudi cdy khong chua huyét thanh
8 san xuét khang thé trong thiét bi phan mng sinh hoc. Mdi truong, ma khéng thé duogc
iét vio d6, c6 thé duoc tinh ché bing céc k¥ thuat thong thudng. Vi dy, mdi truong nay
6 thé duoc dua 1én cot Protein A hodc G Sepharose FF ma da dugc can béng voi dung
dich dém twong thich, nhu dung dich mubi dém phosphat mot cach thuén tién. Cot duoc
rira dé loai bo cac thanh phan gin két khong dic hiéu. Khang thé gan két dugc giai hap,
ching han, bing gradien pH va cac phan doan khang thé duogc phat hién, nhu bang
phuong phap SDS-PAGE, va sau d6 dugc gop lai. Khang thé c6 thé duoc cd dic va/hodc
loc v6 trung bang cach st dung céac k¥ thuat thong thuong. Thé két tu va cic multime
hoa tan c6 thé dugc loai boé mdt cach higu qua bing cac ky thuat thong thudng, bao gdm
sdc ky loai trir theo kich thudc, sic ky twong tac ky nudc, sac ky trao ddi ion, hoic sac
ky hydroxyapatit. San pham c6 thé dugc lam lanh dong ngay, chang han & -70°C hoéc
c6 thé dugc dong kho.

Cac khang thé theo sang ché ¢6 thé dugc st dung dé diéu tri cho bénh nhan. Cy
thé hon, cdc khang thé theo sang ché dugc cho 1a dé diéu tri nhoém cac ching dau, ma
dic biét bao gdom dau dAu, ca nguyén phét va thir phat, va ching dau nira dau bao gom
chimng dau nura dau man tinh. Mac du cac khang thé theo sang ché duoc cho 1a hitu dung
trong diéu tri ching dau, bao gdm dau dAu nguyén phat va thi phat va ching dau nua
d4u, nhung cac khang thé nay ciing co thé hitu dung trong viéc diéu tri cac chung dau
khéac. Nhu dugce st dung thay d6i cho nhau trong ban md ta, “su diéu tri” va/hodc “viéc
didu tri” va/hodc “didu tri” dugc du dinh dé chi tat ca cac quy trinh trong d6 c6 thé ¢6
viéc 1am cham, lam gian doan, 1am ngung, kiém soat, cham dt, hodc dao ngugc sy tién
trién cua cac roi loan duge md ta trong ban mo ta, nhung khong nhét thiét 12 viéc loai
bo hoan toan tit ca cac triéu chung cua roi loan. Viée diéu tri bao gém viéc sur dung
khéng thé theo sang ché dé diéu trj bénh hogc tinh trang bénh 1y & ngudi ma 6 thé co

loi tir viéc lam giam hoat tinh PACAP, va bao gom: (a) e ché tién trién tiép theo cua
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bénh, tirc la, 1am ngung sy phat trién ctia bénh; (b) 1am thuyén giam bénh, tic la lam
cho bénh hoic rdi loan thoai trién hodc lam giam céc tri¢u chirng hoac bién ching clia

chiing; va (c) ngin ngira sy khoi phat céc triéu ching cta bénh.

Nhu duoc st dung thay ddi cho nhau trong ban mo ta, thudt ngt “bénh nhan,”
“ddi teong,” va “cé thé,” chi ngudi. Theo cic phuong an nhit dinh, bénh nhan con dugc
dac trung bé‘mg bénh, 161 loan, hodc tinh trang bénh 1y (vi dy, bénh dau, vi du dau dau
nguyén phat hodc dau dau tht phat va/hodc chung dau nira dAu bao gdm chimg dau nira
diu man tinh) ma sé& c6 loi tir viéc gidm hoat tinh PACAP. Theo phuong an khac, bénh
nhan con duoc dic trung 1a c6 nguy co phat tridn cac tinh trang bénh néu trén, hodc c6

tinh trang bénh 1y ma s& co loi tir viéc giam hoat tinh PACAP.

Nhu dugc st dung trong ban mo td, thuét ngu “odn két (hodc gén két v6i)” chi
twong tac cua khang thé vé6i epitop cia PACAP nguoi. Thuét ngir “epitop” nhu dugc st
dung & day chi céac vi tri ba chiu riéng biét trén khang nguyén ma dugc nhéan dién boi

cac khang thé theo sang ché.

Khang thé theo sang ché c6 thé duge két hop vao duge phdm ma c6 thé dugc bao
ché bang cic phwong phap da biét ro trong linh vyc nay va chira khang thé theo sang
ché va mét hoic nhiéu chit mang va/hodc chét pha lodng duoc dung (vi du, Remington,
The Science and Practice of Pharmacy, 22™ Edition, Loyd V., Ed., Pharmaceutical
Press, 2012, tai liéu nay tom tht cac k¥ thuat bao ché thuong da biét ddi v6i nha bao
ché). Céc chat mang thich hop dung cho dugc pham bao gdm nguyén liéu bat ky, ma
khi dugc két hop véi khang thé theo sang ché, van gilt duoc hoat tinh cua phan to nay

va khong tc dong t&i hé mien dich clia bénh nhan.

Dugc phim chira khéng thé theo sang ché c6 thé duge sir dung cho bénh nhan ¢4
nguy co, hodc thé hién bénh hodc réi loan mo ta trén day qua cac duong ngoai tiéu hoa
(vi dy, dudi da, trong tinh mach, trong mang bung, trong bép, hodc qua da). Duoc phém
theo sang ché chira lwong “hitu hi¢u” hoac lugng “hiru hiéu trong diéu tri”, nhu dugc st
dung thay ddi 13n nhau trong ban md ta, cua khang thé theo sang ché. Luong hiru hiéu
chi luong can thiét (theo lidu va trong cac khoang thoi gian va theo cac phuong phép st
dung) dé dat dugc két qua diéu tri mong muén. Luong hitu hiéu cua khang thé co thé
thay dbi theo cac yéu t6 nhu tinh trang bénh, do tuoi, gioi tinh, va thé trong cua ca thé,

va kha nang tao ra dap img mong mudn & ca thé cia khang thé. Lugng hiru hidu ciing 12
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Jwong ma trong d6 cAc tac dong ddc hai hodc bat loi bét ky cia khang thé theo sang ché

nhé hon rat nhidu so véi cac tac dung c6 loi trong didu tri.
Vi du thwce hién sang ché
Vi du 1. Xir Iy va biéu hién khang thé khang PACAP minh hoa

Khi tao ra khang thé khang PACAP theo sang ché, cac van dé quan trong veé do
én dinh hoa hoc va vat Iy dugc tinh dén. Vi du, vén dé gap phai véi cac céu tric dugc
lam giéng nhu ctia nguoi ban dAu bao gom 4i luc gan két thap, tinh sinh mién dich khong

chép nhan duoc, sy khir amit vung bién dbi, su oxy hoa, su tring hop va hiéu luc thép.

Do dé, céc cai bién hoa hoc va vt Iy duge xit 1y dé cai thién 4i luc gén két, loai
b6 hodc 1am gidm sy nhi tring hoa HC, ]Jam giam tinh sinh mién dich, va cai thién do
6n dinh hoa hoc va vat ly cua khang thé theo sang ché. Cac cai bién axit amin dugc xur
I trén ca chudi ning va chudi nhe. Cac nghién ctru do 4n dinh rong rai cling dugc thuc
hién va cac khang thé dugc tao chu trac duge sang loc Ve tinh chat biéu hién va tinh chiu
nhiét cling nhu céc tinh chét khéc bao gom i lyc gan két. Cac khang thé dudi day, ma
bao gém nhidu bién dbi tir cac cau trac géc, dwoc xac dinh 14 co ai luc gén két cao, 6n
dinh vé mit hoa hoc va vat 1y, co tinh sinh mién dich thép va c6 tinh chét dugce dong hoc
phu hop véi viée dung hang thang. Khong c¢6 cai bién nao trong s cac cai bién chira
khéng thé theo sang ché duoc xac dinh trong cac chu tric duoc 1am giéng nhu cia nguoi

ban dau.

Céc khang thé khiang PACAP minh hoa theo sang ché duoc thé hién & bang 1.
Céc khang thé minh hoa bao gdm cac chudi ning c6 trinh ty SEQ ID NO: 1 va cac chudi
nhe c6 trinh tw SEQ ID NO: 2 ciing nhu khung HC 3-23 cta ngudi va cac LC kappa cua
ngudi v6i khung O18. Ngoai ra, cac cai bién dugc xtt Iy trong ca chudi nhe va chudi
nang ma cai thién do 4n dinh hoéa hoc va vét 1y ciing nhu cac tinh chit chtrc ning cua
cac khang thé dugc thé hién trong bang 1. Mobi quan hé gifta nhiéu ving khéac nhau trong
khéng thé khang PACAP minh hoa la nhu sau (viéc danh sb céac axit amin &p dung cach
danh sd tuyén tinh; viéc gan céc axit amin vao cac midn bién dbi dua trén h¢ thong
International Immunogenetics Information System® c6 trén trang mang www.imgt.org;
viéc gan cac axit amin vao cac mién CDR duya trén quy thc danh sb North ndi tiéng, trur

viéc danh s6 HCDR2 dya trén quy the danh sb Kabat ndi tiéng):
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Bang 1: Cac ving axit amin cua cac khang thé khang PACAP minh hoa theo sang ché.

SEQ ID NO:1 SEQ ID NO:2
Vung Vi tri Vung Vi tri
FRHI1 1-22 FRL1 1-23
HCDR1 |23-35 LCDRI1 | 24-34
FRH2 36-49 FRL2 35-48

HCVR LCVR
HCDR2 | 50-66 LCDR2 | 49-56
FRH3 67-96 FRL3 57-88
HCDR3 |97-112 LCDR3 | 89-97
FRH4 113-123 FRL4 98-107

Ving han Ving han

& s CH 124-449 s s
dinh dinh CL 108-214

Ab A minh | 62D ; 104N ; 231P ; | Ab A minh

30S ; 55L
hoa 237A ; 238A hoa
Ab B minh | 62A ; 104T ; 231P ; [ Ab B minh
30W ; 55F
hoa 237A ; 238A hoa
Ab C minh | 62E ; 104T ; 231P ; | Ab C minh
30W ; 55F
hoa 237A ; 238A hoa
Ab D minh | 62Q ; 104T ; 231P ; | Ab D minh
30W ; 55F

hoa 237A ; 238A hoa

-12-



38859

Céc vi du va cac thir nghiém dudi ddy chimg minh rang cac khang thé theo sang
ché 13 hitu dung dé diéu tri ching dau bao gdm dau dau nguyén phat va dau dau thir phat
va chung dau nira dau. Tuy nhién, can hiéu réng, cac vi du dudi day dugc dua ra chi dé
minh hoa va khéng mang tinh gi6i han, va ngudi c6 hiéu biét trung binh trong linh vuc

¢6 thé tién hanh cac stra doi khac nhau.

Céc khéng thé khing PACAP minh hoa theo sang ché c6 thé duge biéu hién va
tinh ché chi yéu nhu sau. Vecto biéu hién glutamin synthetaza (GS) chura trinh tu ADN
m3 hoéa trinh tu axit amin ciia HC theo bang 1 (vi du, trinh ty ADN SEQ ID NO:11 ma
hoa HC ctia khang thé B minh hoa duoc thé hién trong bang 1) va trinh tw ADN mé hoa
trinh ty axit amin LC theo bang 1 (vi du, trinh ty ADN SEQ ID NO:12 ma hoa LC cua
khang thé B minh hoa dugc thé hién trong bang 1) dugc st dung dé chuyén nhiém vao
dong té bao budng tring chudt dbéng Trung Quéc (Chinese hamster ovary cell line -
CHO) bang cach dién di. Vecto biéu hién ma hoa doan khoi dau SV Early (virut Simian
40E) va gen GS. Viéc biéu hién GS cho phép tong hop hoa sinh glutamin, mot axit amin
can thiét cho céac té bao CHO. Sau khi chuyén nhiém, cac té bao duoc sang loc luong
16n bing SOpM L-methionin sulfoximin (MSX). Kha nang uc ché GS cia MSX duge
stt dung dé tang tinh nghiém ngt clia viéc sang loc. Céc té bao c6 sy tich hop cADN
vecto biéu hién vao ving c6 hoat tinh phién ma ctia hé gen t& bao chii co thé duge chon
<0 Vi cAc t& bio CHO kiéu hoang dai, ma biéu hién mttc GS ni sinh. San pham chuyén
nhidm gop lai duge dua vao dia voi mat do thap dé cac té bao biéu hién on dinh sinh
trudng nhanh chong gan nhu thanh dong vo tinh. Cac 15 16n duge sang loc vé mirc biéu
hién khéng thé va sau d6 nhan 1én trong mdi truong nudi cay dang huyén phu khong
chtra huyét thanh can ding dé san xuit. Méi trudng da lam trong ma khang thé da duge
tiét vao d6 dugc dua 1én cot i luc Protein A ma da duoc can bang bang dung dich dém
twong hop, nhu nudc mubi dém phosphat (40 pH=7,4). Ct nay dugc rira bang dung
dich NaCl IM dé loai bo cac thanh phan gin két khong dac higu. Khang thé da gin két
duoc giai hap, vi du, bang natri xitrat & d6 pH bang (khoang) 3,5 va cac phan doan dugc
trung hoa bang dung dich dém Tris 1M. Cac phén doan khang thé duoc phat hién, nhu
bing cach SDS-PAGE hodc loai trir kich c& phén tich, va sau d6 dugc gop lai. Thé két
tu va cac multime hoa tan co thé duogc loai bd mot cach hi¢u qua bang cac ky thut thong
thuong, bao gdm sdc ky loai trir theo kich 3, sdc ky tuong tac ky nudc, sac ky trao d6i

ion, hodc sic ky hydroxyapatit. Khang thé khang PACAP minh hoa theo sang ché duoc
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c6 dic va/hoic loc vo tring bang cac k¥ thuat thong thuong. DY tinh khiét cua khang
th& minh hoa sau cac budc sic ky nay 1a 16n hon 95%. Khang thé khang PACAP minh
hoa theo sang ché c6 thé duoc 1am lanh déng ngay & -70°C hodc bao quan o 4°C trong
vai thang.

Vidu?2: Ailuc gan két

Ai luc gin két (Kp) dbi v6i mdi phirc hop khang thé-khang nguyén duoc xéc dinh
bang cach st dung thir nghiém trén co s¢ dia 96 15 loai trir dong lyc (dugc lam phu hop
Vi Estep et al., mAbs, 2013, 5:270-278). Ngan gon 1a, chudi pha lodng 3 1an ddi véi
m&i Ab minh hoa (duge néu trong bang 1) dugc diéu ché tir nong do ban d4u 1a 7290pM
dén 41fM; mdi chudi gdm dbi chiung khang thé-khong khang nguyén. Céc mau dugc
didu ché trong dung dich phong bé Blocker A 3% (khoi luong/thé tich) (MSD, #R93AA-
1) va ndng do khang nguyén cudi cung cb dinh 1a 30pM PACAP27 biotinyl hoa dau tan
cung N (tong hop theo don dit hang, CPC Scientific) hodc PACAP38 biotinyl hoa dau
tan cung N (Anaspec, #23590) dugc bd sung vao mdi mau. Thé tich 100ul mdi mau
khang thé-khang nguyén duoc bd sung vao timg 15 cia dia vi chuén d6 96 16 (Greiner,
EK-20101) v6i hai ban sao. DPia nay dugc bit kin lai bang mang dinh quang hoc (Thermo
Fisher Scientific, #4311971) va duge i & 37°C trong thdi gian 3 dén 4 ngay dé can bang
mau. Vao ngay trudce khi phan tich, mdi hang ctia dia MSD chuén 96 16 (MSD, #L15XA)
dugc phu bang 30ul khang thé twong ing (nhu duoc sir dung trong cac chudi chuan do)
& ndng do 3pg/ml trong dung dich nudc mudi dém phosphat (PBS). Vao ngay thur
nghiém, dia chuin MSD dugc rira mot 1an bang 150ul PBS va duogc phong bé bang
150u1 dung dich phong bé Blocker A 3% trong 45 phut & 30°C v&i su lic & tbe do 300
vong/phut trén may l4c MaxQ 4450 benchtop (Thermo Fisher Scientific). Sau khi rira
ba 1in bing PBS, 50ul mdi mau khang thé-khang nguyén (duoc didu ché va duogc u nhu
duoc mo ta trén day) duoc bd sung vao dia chuin MSD va duge u trong 150 gidy ¢ 30°C
véi vide lc & te do 300 vong/phit. Sau khi rira mot lan duy nhit bang PBS, 50pl dung
dich Streptavidin dugc gan thé TAG-SULFO noéng d6 1pg/ml (MSD, #R32AD-5) dugc
didu ché trong dung dich phong bé Blocker A 1% (khéi luong/thé tich) duge bb sung va
dia chudn MSD va dia dugc @t & 30°C trong 3 phut véi viée ldc & toc do 300 vong/phut.
Dia duoc rra ba 1an nita b?mg PBS sau d6 bd sung dung dich dém doc 1X Read (MSD,
#R92TC-2) v6i luong 150u1/18. Pia chuan MSD dugc doc bing cach sir dung thiét bi
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MESO Quickplex SQ 120/1300 (Meso Scale Discovery). Phan tich dit li¢u dugc thuc
hién bang cach st dung phan mém SigmaPlot (phién ban 12.5, Systat Software) va ai
lyc gan két (Kp) duge xac dinh bang cach su dung m6 hinh dudng cong logistic bbn

thong sb tich hop SigmaPlot. Két qua duogc dua ra trong bang 2.

Bang 2: Ai luc gin két (Kp) cua cac phirc hop khang thé-khang nguyén & 37°C

Ai lyc gén két, Kp (pM, 37°C)
) Khang nguyén Khang nguyén
Khang thé
(PACAP38) (PACAP27)
Ab A minh hoa | khong dugc xac dinh 37,0
Ab B minh hoa 12,8 11,6
Ab C minh hoa 14,6 14,5
Ab D minhhoa |9,0 10,5

Vidu3: Su thoa bién PACAP In vivo

Su thoai bién ctia PACAP3S tudn hoan, in vivo, dugc danh gia & chudt. Mot trong
s6 khang thé IgG4 dbi ching (10 mg/kg) hodc khing thé A minh hoa (10 mg/kg) duoc
tiém vao chudt qua tinh mach. PACAP38 dudng co s0, trong huyét trong, duoc danh
gia d6i voi mdi con chudt va sau do cac con chudt dugc tiem PACAP38 véi liéu 6pug/kg
vao trong tinh mach. Sau khi tiém PACAP338, cac mau huyét twong dugc thu gom trong
thoi gian 120 phat va tong mic PACAP38 (dugc g#in két hodc khong dugc gin két voi
khang thé) dugc xac dinh thong qua phuong phap ELISA cai bién. Ngan gon 13, dia
MSD 96 15 (MSD, catalog #: L15xA-1) dugc phu khang thé khang PACAP38 (US
Biological Cat# P1775-03C) ndng @ lug/ml trong PBS véi lugng 30 ul/1d va u qua
d6m & 40°C. Dia duoc rira ba 1in bing PBST vé6i lugng 200 pl/16 sau d6 phong bé bang
dung dich phong bé Blocker A (MSD Cat# R93BA-2) ndng dd 3% trong PBS v6i luong
150 pl/16 & nhiét do trong phong trong 1 gio vdi su quay O tdc d6 650 vong/phut. Sau
d6, dfa dugc rira ba 1an bing PBST v6i lugng 200 pl/15. Mau dinh chuén PACAP38
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(Bachem Cat# H430-0500) dugc pha loéng & murc 1000 pg/mL bang dung dich dém thur
nghiém chira mot phan cht pha loang 2 (MSD Cat# R51-BB-3) va ba muoi chin phan
chit pha lodng 3 (MSD Cat# R51BA-3) duoc bd sung 200 pg/ml HBR1 (Scantibodies
Inc, Cat# 3KC533) va 10 pg/ml Biotin-khang thé minh hoa A. Pudng cong chudn dinh
chuén duoc chuin bi bang cach pha lodng theo chudi ba 1an bang dung dich dém thi
nghiém d6i voi miu dinh chuin 1000 pg/mL. Cac mAu huyét twong dugc pha lodng 40
lin trong chit pha lodng 3 dugc bd sung 200 pg/mL HBR1 va 10 pg/mL Biotin-Khang
thé minh hoa A. 25 pl néng dd khac nhau ctia mau dinh chuén va mau huyét tuong pha
loang dugc bd sung vao cac 16 riéng r& cua dia thir nghiém va duge U ¢ nhiét do trong
phong trong 2 gio véi sy quay & tdc d6 650 vong/phut. Sau khi rira dia 3 14n bang PBST
v6i lugng 200 pl/1d, 25 ul khang thé cia dé khang IgG ngudi, duge gén thé Sulfo-tag
(MSD Cat# R32AJ-1) & ndng d6 0,5 pg/ml trong chét pha lodng 3 dugc bd sung vao
mdi 13 va dia duge 1 & nhiét do trong phong trong 1 gid. Sau d6 cac dia duoc rira ba 1an
bang PBST véi lugng 200 ul/18 va 150 pl dung dich dém doc T 2X (MSD, Cat# R92TC-
3) dugc bd sung vao mdi 18 va tin hiéu duge doc bang may doc dia MSD (két qua, thé
hién 1a mirc PACAP38 phat hién duoc, gia tri trung binh + SEM (n=2-3)). Két qua duge
trinh bay trong bang 3.

Bang 3: Cac muc huyét twong PACAP38

PACAP38 (gi4 tri trung binh + SEM (N))

Céc mirc huyét tuong PACAP38 (ng/mL) & cac thoi diém sau khi tiém

, Du’&ng
Khang thé q 5 phut 30 phut 60 phat | 90 phat | 120 phut
co SO

Ab A minh hoa
Q) 23,0 (3) 11,8(3) [3,2(03) 29 (3) (2

0,4+0,0 |200,0 +|741 +|37,8 £|20,7 = 11,7£2,5

Khang thé 1gG4 | 0.5£0,5 [62%25 [23 £ 091,103 050210301
dbi chung 3) 3) 3) ) 3) 3)
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Két qua dugc thé hién trong bang 3 chtitng minh khang thé minh hoa A ngén ngura
su phan b& PACAP38 khi tiém trong tinh mach nhung khéng ngén ngua su phan huy
PACAP38 in vivo.

Vidu4: Uc ché cAMP cam tng béi PACAP27, PACAP33, hoac VIP

Viéc trung hoa su kich thich cAMP cam (g boi PACAP27, PACAP38, va VIP,
bang cac khang thé theo sang ché dugc danh gia o cac té bao CHO-K1 (ATCC, catalog
# CCL-61) dugc chuyén nhiém bang cic vecto biéu hién PAC 1 cla nguoi
(NP_001186564.1) hodc VPAC2 ctia nguoi (NP_003373.2). Cac té bao CHO-K1 duoc
thu hoach bing dung dich dém phan giai t¢ bao khong enzym (Gibco #313131-014),
dém, ly tAm va tai tao huyén phu trong dung dich dém thir nghiém dén mat do 10.000 té
bao /25 pl. Cac té bao dac (10.000 té bao trong 25 pl) dugc bd sung vao cac 16 cla dia
96 10.

Céc khang thé minh hoa (dugc néu trong bang 1) duoc pha loang theo chubi trong
100 pl dung dich dém thtt nghiém (HBSS véi canxi va magie (Hyclone,
ThermoScientific, SH30268), 0,1% BSA (Sigma-Aldrich, #A7888), 500 uM IBMX
(Sigma-Aldrich, 15879)), 4 lan dén ndng do cudi cling mong muén. Céc khang thé minh
hoa dugc pha lodng dugc U voi chat chi van (¢ mirc 2X ndng dd cudi cung) trong 15
phut & nhiét do trong phong. Nong do cubi cung cua chit ch van: 100 pM d6i voi
PACAP27 vi PACAP38 trong thit nghiém PACI nguoi, 800 pM PACAP27 va
PACAP38 trong thir nghiém VPAC2 nguoi, 800 pM VIP trong tht nghiém VPAC2
ngudi. Sau do, 25 ul dung dich khang thé minh hoa—chat chu van dugc bd sung vao moi
15 cuia dia 96 16 (chura cac té bao) va dugc U trong 1 gio & nhiét d trong phong. Su tao
thanh cAMP & mdi 10 duoc xac dinh bé“mg cach st dung cAMP femto 2 (Cisbio,
62AMS5PEC). 25 ul dung dich thir nghiém c¢AMP-d2 (Cisbio, 62AMSPEC) duoc bd
sung vao mdi 16 sau d6 bd sung 25 ul dung dich thir nghi¢ém khang cAMP-Cryptate va
dia duge U trong 1 gio & nhiét d trong phong trong bong tdi. Tin hiéu HTRF thu dugc
duoc do & mac 665 va 620 nm béng cach su dung thiét bi Envision 12 (Perkin Elmer,
kich thich 330 nm), va ty 18 két qua & cac murc 665 va 620 dugc dung dd thi dé xéac dinh
luong cAMP (dit liéu dugc dung biéu dd bing cach st dung Graphpad Prism 7 va cac
gia tri [C50 duoc xac dinh bang cach sit dung chwong trinh khép md hinh duong cong
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logistic bbn thong s tich hop). Két qua dugc cung cap trong bang 4 dudi dang gia tri
trung binh £ SEM.

Bang 4: Trung hoa sy gia ting cAMP cam mg bdi PACAP27 va PACAP38 In Vitro

Mirc e ché (IC50)

(pM, gié tri trung binh = SEM N))

PACAP38 | PACAP27 | PACAP38 PACAP27 | VIP
~|@oopM) | (100pM) | (800pM) (800 pM) (800 pM)
Khang the
tl‘OI’lg trong trong trong trong
hPACI1 hPAC1 hVPAC2 hVPAC2 hVPAC2
Ab A minh | 554 + 264 | 2250 714 + 194|781 =+ 340 |>100.000
hoa (N=2) (N=1) (N=6) (N=2) (N=1)
Ab B minh | 265 + 62270 + 103 |294+60 605 + 135 (>100.000
hoa (N=3) (N=2) (N=3) (N=2) (N=1)
Ab C minh 303 = 15|311£29 325+99 595 + 219 |>100.000
hoa (N=3) (N=2) (N=3) (N=2) (N=1)
Ab D minh | 205 = 35|212£42 243 + 1121515 + 127 |>100.000
hoa (N=3) (N=2) (N=3) (N=2) (N=1)

Vi du 5: Phan tich kha nang sinh mién dich

Viéc danh gia kha nang sinh midn dich, thong qua md phong trén mdy tinh, duoc

thuc hién voi phan mém du bao epitop té bao T EpiMatrix (trong cdng trén co s& web

giao dién tai xur ly protein va sang loc twong tac (Interactive Screening and Protein

Reengineering Interface - ISPRI)(Epivax, Inc.)) bao gom diém Epimatrix dugc diéu

chinh bdi Tregitope. Trinh ty protein cua vung bién ddi cua chudi nhe (Light chain

variable region- LCVR) va vung bién ddi ctia chudi nang (heavy chain variable region-

HCVR) két hop v6i mdi khang thé duoc phén tich riéng ré. Theo Epivax, trinh tu protein

v&i diém Epimatrix duge diéu chinh béi Tregitope 16n hon khong c6 kha nang sinh mién
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dich noéi chung cao hon. Viéc danh gia kha nang sinh min dich EpiMatrix Cluster cling
dugo thue hién d6i véi mdi LCVR va HCVR dé nhan dién cum epitop ciia t€ bao T trong
CDR cuia mdi khang thé. Su c6 mit cta cac cum epitop clia té bao T, nhu duge xac dinh
béng su ¢ mat cua 2 hoac nhiéu EpiBars lién k&, 1 di kém véi kha nang sinh mién dich
néi chung cao hon. St dung dinh nghia CDR North, khong cd cum epitop cua té bao T
lién quan dén CDR duoc nhan dién trong cac khang thé minh hoa A, B, hodc C. Cum
epitop té bao T cua 4 EpiBars lidn ké dugc nhan dién trong CDR2 ctia LCVR cua khang
thé so sanh ALD 1.H (dugc md ta 1a “Ab 1.H” trong cong bd don yéu cau cap patent
Mg s6 US 2016/0304604) didu nay thé hién rang khang thé so sanh c6 kha nang sinh

mién dich cao hon. Két qua duge cung cép trong cac bang 5A, 5B va 5C.

Bang 5A: Danh gia nguy co sinh mién dich bang md phong trén may tinh thong qua
viée dy béo epitop té bao T EpiMatrix

Piém Epimatrix

Khang thé HCVR | LCVR | HCVR+LCVR
Ab A minhhoa | 58,84 |19,44 | 40,61
AbBminhhoa |65,12 |2641 |4721

Ab Cminhhoa |58,74 |2641 |43,79
AbDminhhoa |6549 |2641 |4741

ALD 1.H 70,11 [35,2 |53,16

Bang 5B: Danh gi4 Epimatrix dugc diéu chinh bang Tregitope

Piém Epimatrix

duogc didu chinh bang Tregitope
Khang thé HCVR | LCVR | HCVR+LCVR
Ab A minh hoa 232,82 | -34,22 | -33,46

Ab B minh hoa |-26,54 | -27,24 | -26,86

Ab C minh hoa | -32,92 |-27,24 | -30,29

AbD minh hoa |-26,17 |-27,24 | -26,67

ALD 1.H -28,41 | 1,41 | -13,93
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Bang 5C: Danh gia nguy co sinh mién dich bing md phong trén may tinh thong qua

viéc danh gia kha ning sinh mién dich cum EpiMatrix

Khang thé Cum Epibar lién quan dén CDR
Ab A minh hoa 0
Ab B minh hoa 0
Ab C minh hoa 0
Ab D minh hoa 0
ALD 1.H 1

Vi du 6: Trung hoa su gidi phong PACAP cam ng boi sy mat hat dudng bao

Céc dudng bao ngudi dugce biét hoa trong mdi trudng tur cac té bao than mau tuy
sdng ctia nguoi st dung moi truong StemSpan (StemCell) va SCF/IL-6. Vao ngay thu
nghiém, cac dudng bao duogc ciy & mat d6 100.000 t& bao trén 50 ul vao cac 16 cua dia
nudi cdy mé 96 16 trong dung dich dém Tyrode (130 mM NaCl, 5 mM KCl, 1,4 mM
CaCl2, 1 mM MgCI2, 5,6 mM glucoza, 10 mM HEPES va 0,1% BSA, pH bang 7,4).
Céc té bao duogce xtr 1y bing PACAP38 hoic PACAP27 vdi sy ¢6 mdt hodc khong 6

mit ctia khang thé minh hoa nhu dugc mé ta dudi day.

Céc thir nghiém diém don dugc thyc hién bang cach bd sung 25 ul khang thé
minh hoa cd dac 4X trén mot 16 (néng do cudi cung cua khang thé minh hoa 12 153 uM).
Céc thir nghiém duong cong theo lidu dugc thuc hién bang cach bd sung 25 pl khang
thé ¢6 dic 4X trén mot 13 dé khoang lidu cudi cing 14 tir 0 dén 153 uM (céc thé pha
loang ba 14n). 2511 PACAP38 hoic PACAP27 ¢6 dic 4X dugce bd sung vao mdi 16 dén
ndng d6 cudi cing cia PACAP (38 hodc 27) 1a 1 uM. Moi truong thir nghigm chi dugc
st dung khi khong co d6i chimg diéu tri va IgG4 mADb duoc sir dung 1am d6i ching am
tinh. Thir nghiém duoc thuc hién ba 1An. Cac dia 96 15 duogc dat vao ta 4p (37°C) trong
30 phut. Sau khi 1, dich ndi duge thu gom véi lugng 30 ul/15 va hoat tinh tryptaza dugc
do bang thir nghiém thuong mai (Millipore). Phan tram (%) giai phong tryptaza trong
dich ndi duoc tinh bang phuong trinh sau: (Mrc giai phong tryptaza thir nghiém — muc
giai phong tryptaza dbi chung chét dan thudc) / (muc giai phong tryptaza tong cong —

mitc giai phong tryptaza déi ching chat dan thude) x 100, trong d6 mic giai phong
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dugc cung cép trong cac bang 6A, 6B va 6C.

Bang 6A: Kha nang uc ché theo diém don dbi voi su gidi phong tryptaza cam tng boi

PACAP (27 va 38) & cac dudng bao cua nguoi

Phin trim giai phong tryptaza khi bd sung PACAP38
hoic 27 (%)

Khéng thé PACAP38 PACAP27

Ab B minh hoa 49+1,1 21+1,4

Ab C minh hoa 55+1,4 142+1,1

Ab D minh hoa 42+0,7 15,1 4,0

Chi ¢6 mdi truong thi | -0,3 £ 0,3 -03+0,3

nghiém

mAb IgG4 103,6 + 0,5 109,7 + 0,4

Bang 6B: Kha nang trc ché theo dudng cong lidu d6i véi su giai phong tryptaza cam

g bdi PACAP27 & cac dudng bao clia ngudi

Khéng thé Liéu Phan tram giai phong tryptaza khi b
(uM) | sung PACAP27 (%)
Ab B minh hoa 153 10,3+0,9
51 19,4 + 6,4
17 11,6 £7,1
5,6 8,1+2,9
1,8 11,7+ 1,6
0,6 54,0+2,0
0,2 78,1 +1,0
0 85,2+3,4
Ab C minh hoa 153 9,7+2,3
51 17,8 +£2,3
17 8,0+0,6
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5,6 11,5+49
1,8 10,4 +2.6
0,6 55,4+6,0
0,2 85,2+ 1,6

0 85,8 +4,8
Ab D minh hoa 153 9,4+0,8

51 26,0+ 6,3

17 19,8 +3,4

5,6 16,4+ 10,8
1,8 20,3+ 8,4
0,6 73,0£2,1
0,2 86,5 1,8

0 92,7+ 1,5
Chi c6 moi truong -0,2+1,0
thr nghiém
IgG4 mAb 153 94,8 + 4,8

Bang 6C: Kha nang uc ché theo dudng cong lidu ddi véi sy giai phong tryptaza cam

tmg béi PACAP38 ¢ cac dudng bao cua nguoi

Khéng thé Lidu | Phén trdm giai phong tryptaza khi bo
M) sung PACAP38 (%)

Ab B minh hoa 153 2,0+0,3
51 14,6 +2,1
17 14,9 +2,6

5,6 22,0+4,1

1,8 252+14

0,6 52,4+93

0,2 73,7+1,3
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0 77,2 +1,0
Ab C minh hoa 153 2,8+0,3
51 12,1+23
17 15,5+0,9
5,6 21,9 +3.8
1,8 26,5+ 4,3
0,6 66,6 = 1,0
0,2 77,6 0,3
0 80,3 +2,6
Ab D minh hoa 153 1,7+0,1
51 14,7+ 1,5
17 19,6 £3,6
5,6 25,9 +6,2
1,8 31,3+3,8
0,6 64,5+4,1
0,2 74,0 + 1,8
0 76,5+ 0,7
Chi ¢6 moi trudong -0,2+1,0
thtr nghiém
IgG4 mAb 153 79,6 +4,1

Vidu 7: Trung hoa cAMP cam tng bdi PACAP In Vivo

Kha nang trung hoa su gia ting cAMP huyét trong cam ung bdi PACAP, in vivo,
dugc danh gia & mo hinh chudt CD-1 (Envigo). Ngén gon 13, cac con chudt nhit CD-1
duc duge dung dudi da lidu 10 mg/kg clia mot trong s6: Khang thé IgG4 dbi ching (N=
6); Khang thé 1gG4 dbi ching cong v6i PBS/rolipram duy nhit (N= 5); Khang thé B
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minh hoa (N=5); Khang thé C minh hoa (N=5); hoic khéng thé D minh hoa (N=6). Ba
ngay sau khi didu tri bang khang thé, cac con chudt duge dung trong tinh mach
PACAP38 (13 nmol/kg) c¢dng véi rolipram (100ug/mL); mot sd con chudt di duoc diéu
tri trudc d6 biang khang thé dbi chimg 1gG4 duge dung trong tinh mach PBS (chtra 0,2%
etanol, 1% BSA, 5 ml/kg, va rolipram (100 pg/ml) duy nhit. Muoi phit sau khi diéu tri
bing PACAP38, miu dugc thu gom trong dng chita EDTA va huyét twong dugc tach ra
bang cach ly tim. Cic mic cAMP trong huyét twong duoc xéac dinh bang cach sir dung
ELISA cAMP c6 trén thi truong (Cell Bios, Inc.) theo hudng dAn ctia nha san xuét. Phan
tich thdng ké ap dung logarit ndng dd cAMP bién nap trong phén tich ANOVA mét
chiéu (Graphpad Prism 7) sau d6 phén tich hau dinh (post hoc) Dunnett. Két qua dugc
néu trong bang 7 dudi dang gia tri trung binh + SE.

Bang 7. Muc cAMP trong huyét tuong dugc cadm ting boi PACAP

) Mirc cAMP trong huyét twong
Khang thé
(nM, gia tri trung binh + SEM)

Ab ddi chung I1gG4
1 238+60(N=5)*
(Cong v&i PBS/rolipram duy nhat)

Ab d6i ching IgG4 (cong véi

4095 + 318 (N=6)
PACAP)

Ab B minh hoa (cong v6i PACAP) | 715 + 60 (N=5) *

Ab C minh hoa (cong v6i PACAP) | 666 + 96 (N=5) *

Ab D minh hoa (cOng VoI

560 + 130 (N=6) *
PACAP)

#p<0,0001 v6i Ab déi chiing IgG4 (PACAP38)

Vi du 8: Trung hoa su thoat mach protein huyét tuong mang ctmg dugc cam Ung boi

su kich thich hach than kinh sinh ba In Vivo
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Kha nang cua cac khang thé khang PACAP theo séng ché trong viéc phong bé,
in vivo, su thoat mach protein huyét twong duge cam tng bang sy giai phong PACAP
sau khi kich thich hach than kinh sinh ba dwoc kiém tra bang cach st dung md hinh
chuot. Nga‘in gon 13, cdc con chudt Sprague-Dawley (Envigo, chudt duc, trong luong
250-350 g) duoc ding dusi da mot trong s6: Khang thé minh hoa A ¢ liéu 1-10 mg/kg;
khang thé minh hoa B & liéu 3-30 mg/kg; hodic Ab IgG4 d6i chimg & liéu 3 hodc 10
mg/kg. Bay muoi hai gio sau, cac con chudt dugc gy mé bang Nembutal (65 mg/kg,
trong phuic mac) va cho vao khung dinh vi ndi (David Kopf Instruments) v&i cac thanh
dao sic dit & —2,5 mm. Rach trén da mot duong & gifta, sau d6 khoan hai cép 16 hai bén
qua so (3,2 mm phia sau, 1,8 va 3,8 mm phia bén, tAt ca cac toa do dugc tham chiéu so
vai thop). Cac cdp dién cuc kich thich bang thép khong gi (Rhodes Medical Systems,
Inc.) duoc dé thap thong qua cic 16 & cé hai ban cAu dén d6 sau 9,2 mm, tinh tir mang
cing. Hai phut trude khi kich thich hach than kinh sinh ba, albumin huyét thanh bo dugc
d4nh diu fluoresxein isothioxyanat (FITC-BSA) (20 mg/kg, trong tinh mach), d4u chuan
d6i v6i su thodt mach protein, dugc tiém vao tinh mach dui. Hach than kinh sinh ba trai
duoc kich thich trong 5 phit & cudng dd dong 1a 1,0 mA (5 Hz, khodng thoi gian xung
1a 5 mili gidy) voi thiét bi kich thich Model S48 Grass v6i bd tich quang dign PSIU6
(Grass-Telefactor). Nam phut sau khi kich thich, cac con chudt dugc giét bang cach hut

hét mau v4i 40 ml nude muoi.

Sau khi giét cac con chudt, dinh so dugc loai bé va mang cing dugce thu gom.
Céc mau mang duoc lay ra khoi ca hai ban cau, trang rra bang nudc, va trai phang 1én
tAm kinh chira mAu cta kinh hién vi. C4c tAm kinh nay dwoc lam khé trong 15 phut trén
may lam 4m tdm kinh va cdc mo6 dugc day kinh véi dung dich 70% glyxerol/nuée. Kinh
hién vi huynh quang (Zeiss) dugc trang bi may don sac mang ludi va quang phd ké dugc
str dung dé dinh luong mau FITC-BSA trong mdi mau mang cimg. Su thoat mach cam
ung baéi sy kich thich dién ddi v6i hach than kinh sinh ba 1a tic ddng thudc cing mot
phia ctia co thé (tirc 14 chi xay ra & phia mang cimg trong d6 hach than kinh sinh ba dwgc
kich thich), do @6 cho phép mdt nira mang ctng khdng duoc kich thich c6 tac dung lam
d6i chung. Ty 18 su thodt mach trong mang cing tir phia duoc kich thich so véi phia
khong dugc kich thich dugc tinh. Két qua duge cung cap trong bang 8 (gia tri trung binh
+ SE).

-25-



38859

Bang 8: Su thoat mach protein huyét tvong mang cliimg dugc cam tng béi sy kich thich

hach than kinh sinh ba

i Ty 1€ thoat mach
Khang the (mg/kg)
(gia tri trung binh £ SEM)

Ab dbi chimg IgG4 (10 mg/kg) (N=3) | 1,87 + 0,04

Ab A minh hoa (1 mg/kg) (N=3) 1,93 £ 0,04
Ab A minh hoa (3 mg/kg) (N=3) 1,59 +£ 0,07
Ab A minh hoa (10 mg/kg) (N=3) 1,13+0,05

Ab d6i chung IgG4 (3 mg/kg) (N=3) | 1,82 +0,02

Ab d6i chung IgG4 (10 mg/kg) (N=3) | 1,90 + 0,04

Ab dbi chimg IgG4 (30 mg/kg) (N=3) | 1,95+ 0,05

Ab B minh hoa (3 mg/kg) (N=3) 1,83 = 0,06

Ab B minh hoa (10 mg/kg) (N=3) 1,21 £0,06

Ab B minh hoa (30 mg/kg) (N=3) 1,07 £ 0,04

Vidu 9: Dugc dong hoc cua khang thé khang PACAP minh hoa

Dugc dong hoc huyét thanh cta cac khang thé minh hoa theo sang ché duogc dac
trung hoa & cac con khi cynomolgus duc (n=2) sau khi dung duéi da duy nhét bang thir
nghiém IgG toan bd. Cac con vat dugc tiém dudi da bang khang thé minh hoa B
(10mg/kg) va cac mAu huyét thanh duge thu gom & cac thoi diém 1, 3, 6, 24, 48, 72, 96,
120, 144, 168, 240, 336, 504 va 672 gid sau khi tiém. Thir nghiém IgG toan b dugc
thuc hién néi chung nhu duge moé ta & day. Ngén gon 13, khang thé dé khang IgG F(ab’)2
ngudi ndng d6 1 ug/mL (Jackson ImmunoResearch Laboratories, Inc., Catalog Number

109-006-097) dugc pht 1én dia Immulon 4HBX vé1 Iuong 100 uL/15. Céc 16 dugce 1
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bang mot trong s6 cac mAu chudn (duong cong chuin ddi véi khang thé minh hoa B
duoc chuén bj tr 15,63-1.000 ng/mL), mau ddi chirng hoac mau huyét thanh, sau d6 0
véi peroxidaza cdi ngua Fe-chudt khang IgG ngudi duoc pha loang ¢ muc 1:10.000
(HRP; SouthernBiotech, Catalog Number 9040-05) voi luong 100 ul/1d dé phat hién.
Céc chit phan tmg phat hién khong gin két duoc rira troi. Sau do, hé co chét peroxidaza
Microwell TMB duoc bd sung vao cac 15 voi lvgng 100 ul/16. Ding hi¢n mau bang cach
bd sung dung dich dimg phan ung TMB véi luong 100 ul/16 va mat do quang dugc do
& 450 nm véi su hiéu chinh budc séng duge dat ¢ 630 nm. Kha ndng phan ing mién
dich duoc x4c dinh tir cac luong da biét cia khang thé minh hoa B trong 100% huyét
thanh khi cynomolgus, sau do bang thé pha lodng yéu cau tdi thiéu 1:10 trong Casein
Blocker™ trong PBS st dung thudt toan 5 thong s6 (StatLia; version 3.2). Theo quy
trinh v& co ban nhu dwgc mo ta trén ddy, muc thanh thai biéu kién (CL/F) 0,49
mL/gid/kg, thé tich phan bd biéu kién (V/F) 114,0 mL/kg, va thoi gian ban thai cubi
cing 171 gio duoc tinh bang cach phén tich khong ngan dugc tinh @i v6i khang thé
minh hoa B. K&t qua duoc dong hoc thu dugc 13 thich hop véi céc khang the tri ligu c6

kha nang kéo dai thoi gian tac dung.
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Trinh tu
HC minh hoa (SEQ ID NO.1)

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYYMSWVRQAPGKGLEWVSAIS
LSGGSTYYAXSHKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCVREVGASX
HNYYGMDVWGQGTMVTVSSASTKGP SVFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD
HKPSNTKVDKRVESKYGPPCPXCPAPEXXGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SRLTVDKSRW
QEGNVFSCSVMHEALHNHYTQKSLSLSLG

trong do6, X ¢ géc 62 la mdt trong 6D, A,EvaQ; X6 géc 104 1a mot trong sONvaT;
X & gbe 231 1a mot trong s6 P va S; X & gbe 237 1a mot trong s6 A va F; va X & gbc 238

1a mot trong s6 A va L.

LC minh hoa (SEQ ID NO.2)

DIQMTQSPSSLSASVGDRVTITCRASQSIXRWLAWYQQKPGKAPKLLIHDASQ
LXEGVPSRFSGSGSGTDFTFTISSLQPEDIATY YCQQFDLLPLTFGGGTKVEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

trong d6 X & gbc 30 12 mot trong s6 S va W; va X & g 55 1a mot trong s6 LvaF.

HCDR1 minh hoa (SEQ ID NO.3)

AASGFTFSSYYMS

HCDR2 minh hoa (SEQ ID NO.4)
AISLSGGSTYYAXSHKG

trong do X ¢ gbc 13 12 mot trong sdD, A, EvaQ.
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HCDR3 minh hoa (SEQ ID NO.5)
VREVGASXHNYYGMDV

trong d6 X O gdc 8 1a mot trong sONvaT.

LCDR1 minh hoa (SEQ ID NO.6)
RASQSIXRWLA

trong d6 X & gbc 7 1a mot trong s6 Svaw.

LCDR2 minh hoa (SEQ ID NO.7)
HDASQLXE

trong d6 X & gbc 7 1a mot trong sOLvaF.

LCDR3 minh hoa (SEQ ID NO.8)

QQFDLLPLT

HCVR minh hoa (SEQ ID NO.9)

EVQLLESGGGLVQPGGSLRLS CAASGFTFSSYYMSWVRQAPGKGLEWVSAIS
LSGGSTYYAXSHKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCVREVGASX

HNYYGMDVWGQGTMVTVSS

trong do, X & gbc 62 1 mot trong s6D,A,EvaQ;vaX¢ gbc 104 12 mot trong s6 N va

T.

LCVR minh hoa (SEQ ID NO.10)

DIQMTQSPS SLSASVGDRVTITCRASQSIXRWLAWYQQKPGKAPKLLIHDASQ
LXEGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQFDLLPLTFGGGTKVEIK
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trong d6 X & gbc 30 1a mot trong s6 S va W; va X & gbe 55 1a mot trong sOLvaF.

Trinh tu nucleotit ma hoa HC ctia Ab B minh hoa (SEQ ID NO.1 1)

gaggtgcagcetgttggagtctgggggaggc ttggtacagectggggggtcecetgagacte
tcctgtgeagectetggattcacctttage agctattacatgagctgggtccgecaggcet

ccagggaaggggctggagtgggtctcaget attagtctgagtggtggtagcacatactac
gcagcgtcccacaagggecggttcaccate tccagagacaattccaagaacacgctgtat
ctgcaaatgaacagcctgagagecgaggac acggccgtatattactgtgtccgggaggtg
ggagctagcactcacaactactacggtatg gacgtctggggcecaagggaccatggtcace
gtetettcagcttctaccaagggeccatcg gtcttcecegetagegecectgeteccaggage
acctccgagagcacagccgcecctgggetge ctggtcaaggactacttcccegaaccggtg
acggtgtcgtggaactcaggcgecctgace agcggcgtgeacaccttcceggetgtecta
cagtcctcaggactctactccctcageage gtggtgaccgtgccctccageagettggge
acgaagacctacacctgcaacgtagatcac aagcccagcaacaccaaggtggacaagaga
gttgagtccaaatatggtcceccatgeeca cectgeccageacctgaggeegeeggggga
ccatcagtcttcetgttcccceccaaaacce aaggacactctcatgatctcceggaccect
gaggtcacgtgegtggtggtggacgtgage caggaagaccccgaggtccagttcaactgg
tacgtggatggcgtggaggtgcataatgee aagacaaagccgegggaggageagttcaac
agcacgtaccgtgtggtcagegtectcace gtectgeaccaggactggetgaacggeaag
gagtacaagtgcaaggtctccaacaaagge ctccegtectecatcgagaaaaccatetce
aaagccaaagggeageeccgagagecacag gtgtacacectgeecceatcecaggaggag
atgaccaagaaccaggtcagcctgacctge ctggtcaaaggcttctaccccagegacate
geegtggagtgggaaageaatgggeagecg gagaacaactacaagaccacgeetccegtg
ctggactccgacggetecttettectctac ageaggctaaccgtggacaagageaggigg
caggaggggaatgtcttctcatgetcegtg atgcatgaggetetgeacaaccactacaca

cagaagagcctctccctgtctctgggt
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Trinh tu nucleotit ma héa LC ctia Ab B minh hoa (SEQ ID NO.12)
gacatccagatgacccagtctceatectee ctgtetgeatctgtaggagacagagtcace
atcacttgccgggegagtcagagtatttgg aggtggttggectggtatcagcagaaacca
gggaaageccctaagetectgatccacgat geatcecaattgttcgaaggggteecatea
aggttcagtggaagtggatctgggacagat tttactttcaccatcageagectgeagect
gaagatattgcaacatattactgtcaacag tttgatttgctccctctcactttcggegga
gggaccaaggtggagatcaaacggaccgtg getgeaccatctgtetteateticecgeca
tctgatgagcagttgaaatctggaactgcee tetgttgtgtgectgctgaataacttctat
cccagagaggccaaagtacagtggaaggtg gataacgecctccaategggtaactcecag
gagagtgtcacagagcaggacagcaaggac agcacctacagecetcageageaccetgacg
ctgagcaaagcagactacgagaaacacaaa gtctacgectgcgaagtcacccatcaggge

ctgagctcgeccgtcacaaagagcettcaac

aggggagagigce

Trinh ty axit amin cua PACAP 38 ngudi téi t hop (SEQ ID NO.13)
HSDGIFTDSYSRYRKQMAVKKYLAAVLGKRYKQRVKNK

trong d6 K & gbc 38 dugc sira dbi sau dich m3 bang cach amit hoa dau tan cung C.
Trinh tu axit amin ctia PACAP 27 nguoi tai t6 hop (SEQ ID NO.14)

HSDGIFTDSYSRYRKQMAVKKYLAAVL

trong d6 L & gbc 27 dugce stra dbi sau dich ma bang cach amit hoa dau tan cung C.
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YEU CAU BAO HQ

. Khang thé gin két v6i peptit hoat hoa adenylat xyclaza tuyén yén cta ngudi bao gdm
vimg bién dbi ciia chudi ning (HCVR) va ving bién dbi ciia chudi nhe (LCVR),
trong d6 HCVR chura cac ving quyét dinh bd ciru (CDR): HCDR1, HCDR2, va
HCDR3 va LCVR chira cac CDR: LCDR1, LCDR2, va LCDR3, trong do trinh tu
axit amin cia HCDR1 1a SEQ ID NO: 3, trinh tu axit amin cta HCDR2 la SEQ ID
NO: 4, trinh ty axit amin cia HCDR3 la SEQ ID NO: 5, trinh tu axit amin cua
LCDRI1 1a SEQ ID NO: 6, trinh tu axit amin cia LCDR2 1a SEQ ID NO: 7, va trinh
ty axit amin cia LCDR3 1a SEQ ID NO: 8, va trong d6 HCDR2 chura axit aspartic,
alanin, axit glutamic hodc glutamin & géc 13 cua SEQ ID NO: 4; HCDR3 chua
asparagin hoac threonin & gbc 8 ctia SEQ ID NO: 5; LCDRI chua serin hoac
tryptophan ¢ gdc 7 cia SEQ ID NO: 6; va LCDR2 chua leuxin hodc phenylalanin ¢
gbc 7 cia SEQ ID NO: 7.

. Khang thé theo diém 1, trong d6 HCDR2 chia axit aspartic & gdc 13; HCDR3 chira
asparagin & gbc 8; LCDR1 chua serin & gdc 7; va LCDR2 chira leuxin & gbe 7.

. Khang thé theo diém 1, trong d6 HCDR2 chira alanin & gbc 13; HCDR3 chia
threonin & gbc 8; LCDR1 chira tryptophan & gbc 7; va LCDR2 chua phenylalanin ¢
gbe 7.

. Khéng thé theo didm 1, trong d6 HCDR?2 chra axit glutamic ¢ goc 13; HCDR3 chira
threonin & goc 8; LCDR1 chua tryptophan & gbc 7; va LCDR2 chtra phenylalanin ¢
gbe 7.

. Khéng thé theo diém 1, trong d6 HCDR2 chira glutamin & goc 13; HCDR3 chira
threonin & gdc 8; LCDRI1 chua tryptophan & gbc 7; va LCDR2 chtta phenylalanin ¢
géc 7.

. Khang thé theo diém 1, bao gbm ving bién dbi cta chudi ning (HCVR) va ving
bién ddi caa chudi nhe (LCVR), trong d6 trinh ty axit amin cia HCVR 1a SEQ ID
NO.9 va trinh tu axit amin cia LCVR la SEQ ID NO. 10,
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10.

11.

12.

13.

14.

15.

38859

Khang thé theo diém 6, trong d6 HCVR chtra axit aspartic & gdc 62 va asparagin &

gbc 104, va trong d6 LCVR chira serin & gbc 30 va leuxin & gbe 55.

. Khang thé theo diém 6, trong d6 HCVR chita alanin & gbc 62 va threonin & gbc 104,

va trong d6 LCVR chua tryptophan & gdc 30 va phenylalanin & gbc 55.

Khang thé theo diém 6, trong d6 HCVR chira axit glutamic & gbc 62 va threonin &
gbc 104, va trong 6 LCVR chua tryptophan ¢ gbc 30 va phenylalanin & gdc 55.

Khéng thé theo diém 6, trong d6 HCVR chira glutamin & goc 62 va threonin & gbe
104, va trong d6 LCVR chira tryptophan ¢ gbc 30 va phenylalanin & gbe 55.

Khang thé gan két voi peptit hoat hoa adenylat xyclaza tuyén yén ctia ngudi gdm
chudi nang (HC) va chudi nhe (LC), trong d6 trinh ty axit amin cua HC la SEQ ID
NO: 1 va trinh tu axit amin ctia LC 1a SEQ ID NO: 2, trong d6 HC chtra axit aspartic,
alanin, axit glutamic hodc glutamin & gbc 62 va asparagin hodc threonin ¢ gbe 104
ctia SEQ ID NO: 1 va trong d6 LC chtra serin hogc tryptophan & gbc 30 va leuxin
hodac phenylalanin & gbc 55 caa SEQ ID NO: 2.

Khang thé theo diém 11, trong d6 HC chua axit aspartic & gbc 62, asparagin & gbe
104, prolin & gbc 231, alanin & gbc 237 va alanin & gbc 238, va trong d6 LC chira

serin & goc 30 va leuxin & goc 55.

Khang thé theo diém 11, trong d6 HC chira alanin & gbc 62, threonin & gbc 104,
prolin & gbc 231, alanin & gbc 237 va alanin & gdc 238, va trong d6 LC chira

tryptophan ¢ gbc 30 va phenylalanin & gbc 55.

Khéang thé theo diém 11, trong d6 HC chira axit glutamic ¢ gbc 62, threonin & gbc
104, prolin & gdc 231, alanin & gbc 237 va alanin & gbc 238, va trong d6 LC chira

tryptophan ¢ gbc 30 va phenylalanin & gbc 55.

Khang thé theo diém 11, trong d6 HC chtra glutamin ¢ gdc 62, threonin & gbc 104,
prolin & gbc 231, alanin & gbc 237 va alanin & gdc 238, va trong d6 LC chira

tryptophan ¢ gdc 30 va phenylalanin & gbc 55.
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DANH MUC TRINH TU
<110> ELI LILLY AND COMPANY
<120> KHANG THE GAN KET PEPTIT HOAT HOA ADENYLAT XYCLAZA TUYEN YEN (PACAP)
<130> X21602

<150> 62/565,278
<151> 2017-09-29

<l60> 14

<170> PatentIn version 3.5

<210> 1
<211> 449
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> HC minh hoa

<220>

<221> DAU HIEU HON HQP

<222> (62) ..(62)

<223> Xaa & gbc 62 la moét trong sb Asp, Ala, Glu, va Gln

<220>

<221> DAU HIEU HON HOP

<222> (104)..(104)

<223> Xaa & gbc 104 1la mdt trong sb Asn va Thr

<220>

<221> DAU HIEU HON HQP

<222> (231) ..(231)

<223> Xaa & gbc 231 la mét trong sb Pro va Ser

<220>
<221> DAU HIEU HON HQP
<222>  (237)..(237)

<223> Xaa & gbc 237 1a mdt trong sb Ala va Phe

<220>

<221> DAU HIEU HON HOP

<222> (238)..(238)

<223> Xaa & gbc 238 1a mdt trong sb Ala va Leu

<400> 1
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45



Ser

Lys

65

Leu

Val

Trp

Pro

Thr

145

Thr

Pro

Thr

Asp

Tyr

225

Pro

Ser

Asp

Asn

Ala

50

Gly

Gln

Arg

Gly

Ser

130

Ala

Val

Ala

Val

His

210

Gly

Ser

Arg

Pro

Ala
290

Ile

Arg

Met

Glu

Gln

115

vVal

Ala

Ser

Val

Pro

195

Lys

Pro

Val

Thr

Glu

275

Lys

Ser

Phe

Asn

val

100

Gly

Phe

Leu

Trp

Leu

180

Ser

Pro

Pro

Phe

Pro

260

val

Thr

Leu

Thr

Ser

85

Gly

Thr

Pro

Gly

Asn

165

Gln

Ser

Ser

Cys

Leu

245

Glu

Gln

Lys

Ser

Ile

70

Leu

Ala

Met

Leu

Cys

150

Ser

Ser

Ser

Asn

Pro

230

Phe

vVal

Phe

Pro

Gly

55

Ser

Arg

Ser

Val

Ala

135

Leu

Gly

Ser

Leu

Thr

215

Xaa

Pro

Thr

Asn

Arg
295

Gly

Arg

Ala

Xaa

Thr

120

Pro

Val

Ala

Gly

Gly

200

Lys

Cys

Pro

Cys

Trp

280

Glu

38859

Ser

Asp

Glu

His

105

Val

Cys

Lys

Leu

Leu

185

Thr

Val

Pro

Lys

Val

265

Tyr

Glu

Thr

Asn

Asp

90

Asn

Ser

Ser

Asp

Thr

170

Tyr

Lys

Asp

Ala

Pro

250

vVal

vVal

Gln

-35-

Tyr

Ser

75

Thr

Tyr

Ser

Arg

Tyr

155

Ser

Ser

Thr

Lys

Pro

235

Lys

Val

Asp

Phe

Tyr

60

Lys

Ala

Tyr

Ala

Ser

140

Phe

Gly

Leu

Tyr

Arg

220

Glu

Asp

Asp

Gly

Asn
300

Ala

Asn

Val

Gly

Ser

125

Thr

Pro

Val

Ser

Thr

205

val

Xaa

Thr

Val

Val

285

Ser

Xaa

Thr

Tyr

Met

110

Thr

Ser

Glu

His

Ser

190

Cys

Glu

Xaa

Leu

Ser

270

Glu

Thr

Ser

Leu

Tyr

95

Asp

Lys

Glu

Pro

Thr

175

val

Asn

Ser

Gly

Met

255

Gln

vVal

Tyr

His

Tyr

80

Cys

Val

Gly

Ser

Val

160

Phe

Val

val

Lys

Gly

240

Ile

Glu

His

Arg
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vVal Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu
325 330 335

Lys Thr Tle Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
340 345 350

Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu
355 360 365

Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
370 375 380

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val
385 390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp
405 410 415

Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu

435 440 445
Gly
<210> 2
<211> 214
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> LC minh hoa

<220>

<221> DAU HIERU HON HQP

<222> (30)..(30)

<223> Xaa & gbc 30 la mdt trong sb Ser va Trp

<220>

<221> DAU HIEU HON HOP

<222> (55)..(55)

<223> Xaa & gbc 55 la mdét trong sb Leu va Phe

<400> 2

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
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Asp Arg

Leu Ala

His Asp
50

Ser Gly
65

Glu Asp

Thr Phe

Pro Ser

Thr Ala
130

Lys Val
145

Glu Ser

Ser Thr

Ala Cys

Phe Asn
210

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

<220>
<223>

Val Thr
20

Trp Tyr
35

Ala Ser

Ser Gly

Ile Ala

Gly Gly
100

Val Phe
115

Ser Val

Gln Trp

Val Thr

Leu Thr
180

Glu Val
195

Arg Gly

3

13

PRT
Trinh tu

38859

Ile Thr Cys Arg Ala Ser
25

Gln Gln Lys Pro Gly Lys
40

Gln Leu Xaa Glu Gly Val
55

Thr Asp Phe Thr Phe Thr
70

Thr Tyr Tyr Cys Gln Gln
85 90

Gly Thr Lys Val Glu Ile
105

Ile Phe Pro Pro Ser Asp
120

Val Cys Leu Leu Asn Asn
135

Lys Val Asp Asn Ala Leu
150

Glu Gln Asp Ser Lys Asp
165 170

Leu Ser Lys Ala Asp Tyr
185

Thr His Gln Gly Leu Ser
200

Glu Cys

nhén tao

HCDR1 minh hoa

-37-

Gln

Ala

Pro

Ile

75

Phe

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Pro

Ser

60

Ser

Asp

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Ile

Lys

45

Arg

Ser

Leu

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Xaa

30

Leu

Phe

Leu

Leu

vVal

110

Lys

Arg

Asn

Ser

Lys

190

Thr

15

Arg

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

val

Lys

Trp

Ile

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser
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<400> 3

Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr Tyr Met Ser

1 5 10
<210> 4

<211> 17

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> HCDR2 minh hoa

<220>
<221> DAU HIEU HON HQP
<222>  (13)..(13)

<223> Xaa & gbc 13 la mét trong sb Asp, Ala, Glu va Gln
<400> 4

Ala Ile Ser Leu Ser Gly Gly Ser Thr Tyr Tyr Ala Xaa Ser His Lys

1 5 10 15
Gly

<210> 5

<211> 16

<212> PRT

<213> Trinh tyu nhén tao

<220>
<223> HCDR3 minh hoa

<220>
<221> DAU HIEU HON HQP
<222> (8)..(8)

<223> Xaa & gbc 8 1la mdt trong sb Asn va Thr
<400> 5

Val Arg Glu Val Gly Ala Ser Xaa His Asn Tyr Tyr Gly Met Asp Val

1 5 10 15
<210> 6

<211> 11

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> LCDR1 minh hoa

<220>

<221> DAU HIEU HON HQP

<222> (7)..(7)

<223> Xaa & gbc 7 la mét trong sb Ser va Trp
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<400> ©

Arg Ala Ser Gln Ser Ile Xaa Arg Trp Leu Ala

1 5 10
<210> 7

<211> 8

<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> LCDR2 minh hoa

<220>
<221> DAU HIEU HON HOP
<222> (7)) ..(7)

<223> Xaa & gbc 7 la mdt trong sb Leu va Phe
<400> 7

His Asp Ala Ser Gln Leu Xaa Glu

1 5
<210> 8

<211> 9

<212> PRT

<213> Trinh tw nhén tao

<220>
<223> LCDR3 minh hoa

<400> 8

Gln Gln Phe Asp Leu Leu Pro Leu Thr

1 5
<210> S

<211> 123

<212> PRT

<213> Trinh tu nhdn tao

<220>
<223> HCVR minh hoa

<220>
<221> DAU HIEU HON HQP
<222> (62)..(62)

<223> Xaa & gbc 62 la mdt trong sb Asp, Ala, Glu va Gln

<220>
<221> DAU HIEU HON HQP
<222> (104)..(104)

<223> Xaa & gbc 104 1la mdét trong sb Asn va Thr
<400> 9

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Tyr Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Ala Ile Ser Leu Ser Gly Gly Ser Thr Tyr Tyr Ala Xaa Ser His
50 55 60

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

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Val Arg Glu Val Gly Ala Ser Xaa His Asn Tyr Tyr Gly Met Asp Val
100 105 110

Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser

115 120
<210> 10
<211> 107
<212> PRT

<213> Trinh tyu nhé&n tao

<220>
<223> LCVR minh hoa

<220>
<221> DAU HIRU HON HQP
<222> (30)..(30)

<223> Xaa & gbc 30 la mdét trong sb Ser va Trp

<220>
<221> DAU HIEU HON HQP
<222> (55)..(55)

<223> Xaa & gbc 55 1la mdt trong sb Leu va Phe
<400> 10
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Xaa Arg Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
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His
50

Ser
65

Glu

Thr

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

11

ADN
<220>
<223>

<400> 11
gaggtgcagce

tcctgtgcag
ccagggaagg
gcagcgtccce
ctgcaaatga
ggagctagca
gtctcttcag
acctccgaga
acggtgtcgt
cagtcctcag
acgaagacct
gttgagtcca
ccatcagtct
gaggtcacgt
tacgtggatg
agcacgtacc
gagtacaagt
aaagccaaag

atgaccaaga

Asp Ala Ser

Gly Ser Gly

Asp Ile Ala

Phe Gly Gly

1347

Trinh tu

Trinh tu

Gln

Thr As

70

Thr
85

Gly
100

nhédn t

nucleo

tgttggagtc
cctctggatt
ggctggagtg
acaagggccg
acagcctgag
ctcacaacta
cttctaccaa
gcacagccgce
ggaactcagg
gactctactc
acacctgcaa
aatatggtcc
tcctgttccece
gcgtggtggt
gcgtggaggt
gtgtggtcag
gcaaggtctc
ggcagcccceg

accaggtcag

Leu

Tyr

Thr

Xaa Glu

55

p Phe Thr

Tyr Cys

Lys Val

ao

tit md& hoa

tgggggaggc
cacctttagc
ggtctcagct
gttcaccatc
agccgaggac
ctacggtatg
gggcccatcg
cctgggctgce
cgccctgacc
cctcagcagc
cgtagatcac
cccatgceccca
cccaaaaccc
ggacgtgagc
gcataatgcc
cgtcctcacc
caacaaaggc
agagccacag

cctgacctgc

38859

Gly Val Pro

Phe Thr Ile

75

Gln Gln

90

Phe

Glu
105

Ile Lys

Ser Arg Phe Ser Gly

60

Ser Ser Leu Gln Pro

80

Asp Leu Leu Pro Leu

HC cua Ab B minh hoa

ttggtacagc
agctattaca
attagtctga
tccagagaca
acggccgtat
gacgtctggyg
gtcttcccge
ctggtcaagg
agcggcgtgce
gtggtgaccyg
aagcccagca
ccctgceccag
aaggacactc
caggaagacc
aagacaaagc
gtcctgcacc
ctcccgtect
gtgtacaccc

ctggtcaaag

-41-

ctggggggtc
tgagctgggt
gtggtggtag
attccaagaa
attactgtgt
gccaagggac
tagcgccctg
actacttccc
acaccttccc
tgccctceccag
acaccaaggt
cacctgaggc
tcatgatctc
ccgaggtcca
cgcgggagga
aggactggct
ccatcgagaa
tgcccccatc

gcttctaccc

95

cctgagactc
ccgccaggcet
cacatactac
cacgctgtat
ccgggaggty
catggtcacc
ctccaggagc
cgaaccggtg
ggctgtccta
cagcttgggc
ggacaagaga
cgcecggggga
ccggacccect
gttcaactgg
gcagttcaac
gaacggcaag
aaccatctcc
ccaggaggag

cagcgacatc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gccgtggagt
ctggactccg
caggagggga
cagaagagcc
<210> 12

<211> 642
<212> ADN

<213>

<220>
<223>

<400> 12
gacatccaga

atcacttgcc
gggaaagccc
aggttcagtg
gaagatattg
gggaccaagg
tctgatgagce
cccagagagyg
gagagtgtca
ctgagcaaag
ctgagctcgc
<210> 13

<211> 38

<212> PRT
<213>
<220>

<223>

<220>
<221>
<222>
<223>
cung C

<400> 13

gggaaagcaa
acggctcctt
atgtcttctc

tctccectgtce

tgacccagtc
gggcgagtca
ctaagctcct
gaagtggatc
caacatatta
tggagatcaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa

38859

tgggcagccg gagaacaact acaagaccac gcctcecegtg

cttcctctac agcaggctaa ccgtggacaa gagcaggtgg

atgctccgtg atgcatgagg ctctgcacaa ccactacaca

tctgggt

Trinh ty nhén tao

Trinh tu nucleotit m& hba

tccatcctcce
gagtatttgg
gatccacgat
tgggacagat
ctgtcaacag
acggaccgtg
tggaactgcc
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

Trinh ty nhé&n tao

Géc PUQC SUA POI
(38)..(38)
Lys & gbc 38 dugc sua dbi sau dich m& bdng cach amit hoa ddu téan

LC cuia Ab B minh hoa

ctgtctgcat
aggtggttgg
gcatcccaat
tttactttca
tttgatttgc
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgcct

aggggagagt

PACAP 38 tai td hop cua ngudi

ctgtaggaga
cctggtatca
tgttcgaagg
ccatcagcag
tcectcectcac
ctgtcttcat
gcctgctgaa
tccaatcggg
gcctcagcag
gcgaagtcac

gc

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect
tttcggcgga
cttcccgcceca
taacttctat
taactcccag
caccctgacg

ccatcagggc

His Ser Asp Gly Ile Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gln
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Gln Arg Val Lys Asn Lys
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<210> 14
<211> 27
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> PACAP27 tai td hop cua ngudi

<220>
<221> GOC pUgC sUA pOI
<222>  (27)..(27)

<223> Leu & gbc 27 dugc sia ddéi sau dich ma bdng cach amit hdéa dau tén
cung C

<400> 14
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