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Linh vue k§ thuét dwoce dé cap

Sang ché dé cap dén ché phim bao gbm Slit3 LRRD2 lién két véi albumin dé
phong ngtra hodc diéu tri bénh v& co va dic biét hon 1a dé xuét mot protein dung hop bao
gbm Slit3 LRRD2 lién két v6i albumin, phan tir axit nucleic ma héa protein dung hop,
vecto tai td hop bao gdm phan tir axit nucleic, chit bién déi bao gdm vecto tai t5 hop,
phuong phép didu ché protein dung hop bang céch sir dung chét bién dbi, ché phdm bao
gdm protein dung hop d phong ngira hogic diéu tri bénh vé co va ché phim chira protein
dung hop d& cai thién thoi gian ban hiy in vivo (trén co thé séng) cia LRRD2 ctia protein

Slit 3.
Tinh trang ky thuit ciia sang ché

Protein Slit 14 loai protein da biét ¢6 tac dung diéu chinh su chuyén dong ctia cac
noron va soi truc trong qué trinh phét trién cta hé than kinh. Pugc biét, protein Slit c6
thé hoat dong v6i mot thu thé Robo dé didu chinh hoat ddng sinh 1y va déng vai trd nhu
mot yéu té diéu chinh céc qué trinh ndi bao khac nhau trong cdc md khac nhau nhu md
tim, phdi, than va v, va nhu n6 da duge béo cdo gin ddy ring céc protein Slit déng mot
vai trd quan trong trong viéc diu chinh sy ting truéng, kha ning két dinh va kha ning di
chuyén cua t& bao, da duoc biét 13 cac protein khe ¢ thé tham gia vao qua trinh di chuyén
trong sy biét hda cua t& bao va su xuét hién va di cin cia ung thu. Cu thé, c6 bao cdo cho
rang protein Slit va protein Robo dugc biéu hién trong giai doan phat trién phéi thai ctia
dong vat c6 xuong sdng, va su biéu hién clia céc protein Slit3, Robol va Robo2 dugc ting

1én trong cac mo co. Béo céo dé cdp rang sy biéu hién cia protein Slit3 di tdng 1€n trong
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céc nguyén bio ciia md co chan sau cua phdi, nhung protein c6 the chi tham gia vao kha

nang di chuyén va c6 thé khong lién quan dén sy biét hoa cla cac nguyén bao.

Céc tac gia sang ché ndy da boc 10 v& LRRD? ctia protein Slit3 c6 thé dugc sir
dung dé phong ngira hodc diu tri hoi chimg suy giam co bép béang céch thiic ddy su biét
héa cua cdc nguyén bao dé ting khéi luong co (Cong bd don ding ky patent Han Québc
s6 10-2017-0138920). Vi LRRD2 cin dugc sir dung du6i dang tiém, bénh nhan cén dén
bénh vién, nhung LRRD?2 c6 thdi gian ban huy in vivo rat ngén, do d6, chu ky st dung
ctia n6 nén duoc rut ngén dé thé hién tac dung y hoc ciia né, va du kién 1a mot vén dé

trong d6 hiéu qua ctia n6 bi giam do viéc sir dung qua nhiéu thudc xay ra.

Do d6, céc tac gia sang ché nay d4 phat trién protein dung hop HSA-Slit3 LRRD2
véi hiéu qua duge cai thién béng cach ting thoi gian ban huy in vivo cia LRRD2, do d6

hoan thién sang ché nay.

Ban chét k¥ thuit ciia sang ché
Vén @ k§ thuat can giai quyét
Muc dich cta sang ché nay 1a d& xuit protein dung hop dé cai thién thoi gian ban

htty in vivo cia LRRD2 ctia protein Slit3.

Mdt muc dich khac ctia sang ché 12 d& xuét phén tir axit nucleic ma héa protein
dung hop nhu dugc mé ta & trén, vecto tai td hop bao gdm phan tt axit nucleic va bién

dbi bao gdm vecto tai t6 hop.

Mot muc dich khac cua sang ché 13 cung cép phwong phap didu ché protein dung

hop dugc mo ta & trén.

Tuy nhién, mdt myc dich khac ctia sing ché 1a d& xult ché phdm trong d6 LRRD2

cla protein Slit3 d4 cai thién hiéu qua phong ngira hodc didu tri do6i véi bénh vé co.
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Tuy nhién, mdt muc dich khac cta sang ché nay 13 dé xut ché phim trong d6

LRRD2 cua protein Slit3 ¢6 thoi gian ban hiy in vivo duge nang cao.
Giai phép k¥ thuat
Pé dat dugc cac muc dich nhu d3 duge md ta & trén, sang ché @& xuét protein dung

hop trong d6 albumin dugc lién két v6i LRRD2 cua protein Slit3.

Theo mdt phuong 4n dugc uu tién 1am vi du cta sang che, albumin c6 thé 1a

albumin huyét thanh ngudi.

Theo mdt phuong an dugc wu tién mAu muc khac cua sang ché nay, trong protein
dung hop, albumin huyét thanh ngudi c6 thé duoc lién két véi dau tin cing N cia LRRD2
cua protein Slit3.

Theo mot phuong an duge wu tién mAu muc khac cua sang ché nay, albumin huyét

thanh ngudi c6 thé bao gém trinh tur axit amin 1a SEQ ID NO: 2.

Theo mdt phuong én dugc 14y 1am vi du duge vu tién khic clia sing ché, LRRD2

cua protein Slit3 co6 thé bao gdm trinh ty axit amin 1a SEQ ID NO: 3.

Theo mot phuong én dugc 14y 1am vi dy khéc dugc wu tién clia sang ché nay, trinh

tw lién két c6 thé con bao gdm giita albumin va LRRD2 cua protein Slit3.

Theo mét phuong én dugc 14y lam vi du duoc wu tién khéc cua sang ché, trinh lién

két c6 thé 1a (GGGGS) n (SEQ ID NO: 5), trong d6 n c6 thé 12 s6 nguyén tir 1 dén 10.

Sang ché ciing dé xudt phén tir axit nucleic ma héa protein dung hop nhu da dugce

mo ta & trén.
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2 2

Séng ché cling dé xuit vecto tai t6 hop bao gdm phan tir axit nucleic dugc mé ta &

trén va chit bién ddi chira phan tir ndy.

Séng ché ciing d& xuét phuong phap diéu ché protein dung hop, phuong phép nay

bao gdm viéc nubi cdy chat bién d6i duge mo ta & trén.

Séng ché ciing dé& xut duge phdm chira protein dung hop dugc mo ta & trén dé

phong ngira hodc diéu tri bénh vé co.

Theo mdt phuong 4n duge lay lam vi dy dugc vu tién khéc cua sang ché, dugc

phdm c6 thé dugc st dung dudi dang thudc tiém.

Theo mdt phuong an dugc 1am vi du duoc wu tién khéc cia sang ché, bénh v& co
¢6 thé 1a mot hogc nhidu bénh bt ky dwoc Iua chon tir nhém bao gdm mat truong lyc co,

teo co, loan dudng co, hdi chung suy gidm co bép (bénh thiéu co).

Sang ché ciing d& xuét ché phdm bao gdm LRRD2 ciia protein Slit3 lién két voi

albumin d& cai thién thoi gian ban huy in vivo cia LRRD2 ctia protein Slit3.

Hiéu qua cua sang ché

Vi LRRD2 ctia protein Slit3 lién két v6i albumin c6 cling hidu qua t€ bao hoc nhu
LRRD?2 khong lién két v6i albumin cta protein Slit3 va c6 thoi gian ban huy in vivo ting
1én déng k& so véi LRRD2 ciia protein Slit3 khong lién két voi albumin, bénh lién quan
dén co c6 thé duge phong nglra hodic diéu tri hidu qua hon.
M0 ta vin tit cac hinh vé

Fig. 1 minh hoa thanh phan ctia protein dung hop trong d6 albumin theo sang ché

duoc lién két v6i diu tan cing N ciia Slit3 LRRD2 va trinh ty axit amin ctia n6.
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Fig. 2 minh hoa két qua thuc hién trang SDS-PAGE sau khi phan 18p va tinh sach
protein dung hop SP xystatin S-HSA-SIit3LRRD2.

Fig. 3 13 d4 thi minh hoa kha nang lién két thy thé cua cac dang protein dung hop
HSA-SIit3 LRRD2 khéc nhau.

Fig. 4 minh hoa c4u hinh thoi gian ndng 49 trong huyét twong cta Slit3 LRRD2
sau khi tiém tinh mach Slit3 LRRD2 (e, "Slit3") va HSA-Slit3 LRRD2 (m, "HSA-SIit3")
cho chu6t duc ICR da nhin an.

MG ta chi tiét sang ché
Céc phuong &n thyc hién sang ché

Nhu d& mé ta & trén, LRRD2 cuia protein Slit3 co thé duoc sir dung dé phong ngira
hodc diéu tri chimg giam hoi chimg suy giam co bép bang céch thuc day su biét hoa cia
céc nguyén bao dé tao ra sy gia tang khéi lugng co, nhung LRRD2 c6 thoi gian ban huy
in vivo rit ngén, vi vay chu ky didu tri ciia n6 nén rit ngén dé thé hién céc tac dung y hoc
cua ching, va du kién rdng mot vn dé trong d6 hiéu qua ctia né bi giam do sir dung qua
nhidu thubc c6 thé xay ra.

Do d6, cAc tac gia sang ché nay da tim kiém giai phép cho vAn dé nhu da duge md
ta & trén bing cach ning cao thdi gian ban phén hiy in vivo cia LRRD2 d8 phat trién
protein dung hgp HSA-Slit3 LRRD2 vé6i hiéu qua dugc cai thién. Vi LRRD2 gén véi
albumin cta protein Slit3 c6 cung hiéu qua t& bao hoc nhu LRRD2 khong lién két véi
albumin ctia protein Slit3 va c6 thoi gian ban huy in vivo tang 1én dang ké so véi LRRD2
ctia protein Slit3 khong lién két v6i albumin, bénh lién quan dén co c6 thé dugc phong
ngura hodc diéu tri hiéu qua hon.

Sau day, sang ché nay s& duge mo ta chi tiét hon.
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Séng ché d& xut protein dung hop trong d6 albumin dugc lién két v6i LRRD2 cuia

protein Slit3.

Trong protein dung hop theo sang ché nay, "LRRD?2 cua protein Slit3" dé cap dén
ving lap lai thi hai gidu leuxin (LRRD2) trong protein Slit3. Thong qua cac nghién curu
trudc day, cac nha phat minh hién tai d4 x4c nhén rang protein Slit3 hodc LRRD2 trong
protein nay lién két v6i thu thé Robol hodc Robo2 dé giai phong lién két p-catenin v6i
M-cadherin ctia cac nguyén bao thdong qua hé théng Slit-Robo, do d6 thic day su hinh
thanh co bing céach kich hoat B-catenin va tang biéu hién ctia myogenin dé tao ra su biét
héa ciia cc nguyén bao. Nhu duoc sit dung & ddy, thudt ngit "Slit3 LRRD2" dé cép dén
"LRRD?2 cuia protein Slit3" va co thd duoc st dung thay thé cho nhau.

Trong protein dung hop theo sang ché nay, albumin c6 thé 13 albumin huyét thanh
ngudi, albumin huyét thanh tin huyét (RhSA), albumin huyét thanh khi dudi dai
cynomolgus (CySA), hogc albumin huyét thanh chudt (MuSA), va t8t nhat 13 albumin
huyét thanh ngudi. Slit3 LRRD2 c6 thoi gian ban huy in vivo cla Slit3 LRRD2 khi c6
miit albumin huyét thanh ngudi dai hon it nhét 10 1an so vé6i Slit3 LRRD2 khi khong c6
albumin huyét thanh ngudi. Theo mdt phuong én dugce 14y 1am vi du cu thé cia sang
chénay, thoi gian ban hiy trong huyét thanh cua Slit3 LRRD2 khi c6 mat albumin huyét
thanh ngudi dai hon 14 14n so v&i thoi gian ban phéan hiy cua Slit3 LRD2 khi khong ¢6
albumin huyét thanh ngudi.

Protein dung hop theo sang ché nay c6 thé dugc lién két theo thi tyr clia albumin
huyét thanh ngudi va Slit3 LRRD2, hogc nguge lai. Tét hon 13, albumin huyét thanh
ngudi va Slit3 LRRD2 dugc lién két theo thir ty ndy. Vi dy, khi albumin huyét thanh
ngudi lién két véi dAu tan cung N cua Slit3 LRRD2, Slit3 LRRD2 c6 thdi gian ban phan

huy in vivo tot nhat va c6 hiu qua diéu tri d6i voi cac bénh lién quan dén co va khi
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albumin huyét thanh ngudi lién két v6i dau tan cingi C clia ching, né c6 thé cho thiy
mét hiéu qua hidu qua mic di c6 thé c6 su khac biét vé mrc d.

Trong ché phdm dung hop theo sang ché nay, vi albumin huyét thanh ngudi, trinh
tu axit amin co chiéu dai déy da bao gé‘)m 609 axit amin hodc doan bao gém mot phﬁn
trinh tu axit amin cia chung co thé duoc st dung. Trinh ty axit amin ¢ chiéu dai dﬁ?xy da
ctia albumin huyét thanh ngudi duge boc 16 trong Ngan hang gen NCBI (NCBI GenBank):
AAA98797.1, va theo mdt phuong an duoc 14y 1am vi dy cua sang ché nay, dang doan
bao gdm axit amin thit 25 dén 609 (585 axit amin ) tir albumin huyét thanh ngudi c6 chiéu
dai day da bao gdm 609 axit amin d& dugc st dung. Trong protein dung hop theo séng
ché nay, albumin huyét thanh ngudi bao gbm trinh ty SEQ ID NO: 2 nhur sau:

DAHKSEVAHRFKDLGEENFKALVLIAFAQYLQQCPFEDHVKLVNEVTEFAKTC
VADESAENCDKSLHTLFGDKLCTVATLRETYGEMADCCAKQEPERNECFLQHKDDNP
NLPRLVRPEVDVMCTAFHDNEETFLKK YLYEIARRHPYFYAPELLFFAKRYKAAFTEC
CQAADKAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVARLSQRFPK
AEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICENQDSISSKLKECCEKPLL
EKSHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAKDVFLGMFLYEYARRHPDY
SVVLLLRLAKTYETTLEKCCAAADPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGE
YKFQNALLVRYTKKVPQVSTPTLVEVSRNLGKVGSKCCKHPEAKRMPCAEDYLSVVL
NQLCVLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETFTFHADICTL
SEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAF VEKCCKADDKETCFAEEGK
KLVAASQAALGL (SEQ ID NO: 2).

Trong protein dung hop theo sang ché, Slit3 LRRD2 c6 ngudn gdc tlr ngudi va
trinh ty axit amin ¢6 chiéu dai diy du ctia LRRD2 trong protein Slit3 bao gbm 1523 axit
amin hodc doan bao gém mot phé‘m trinh ty axit amin cta ching c6 thé duoc sir dung.
Trinh tu axit amin c¢6 chiéu dai dly du cua protein Slit3 duoc boc 19 trong Ngén hang gen

NCBI (NCBI GenBank): AAQ89243.1, va theo mét phuong 4n vi du cla sang ché, 1a

7
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Slit3 LRRD2, dang doan bao gdm axit amin thir 278 dén 486 (209 axit amin) tir protein
Slit3 c6 chidu dai diy du bao gdm 1523 axit amin da dwoc sir dung. Trong protein dung
hop theo sang ché, Slit3 LRRD2 bao gdm trinh tu axit amin ctia SEQ ID NO: 3 nhu sau:
ISCPSPCTCSNNIVDCRGKGLMEIPANLPEGIVEIRLEQNSIKAIPAGAFTQYKKL
KRIDISKNQISDIAPDAFQGLKSLTSLVLYGNKITEIAKGLFDGLVSLQLLLLNANKINCL
RVNTFQDLQNLNLLSLYDNKLQTISKGLFAPLQSIQTLHLAQNPFVCDCHLKWLADYL
QDNPIETSGARCSSPRRLANKRISQIKSKKFRCS (SEQ ID NO: 3).

Trong protein dung hgp theo sang ché, "Slit3 LRRD2" c6 thé bao gdm twong
duong chirc ning clia trinh ty axit amin cua SEQ ID NO: 3.

“Tuong duong chic nang” c¢6 do tuong ddng trinh ty it nhét 13 70% trd 1én, tot
hon 1a 80% tro 1én, tét hon 13 90% trd 1én, va tham chi tt hon nita 12 95% trd 1én véi
trinh i axit amin cia SEQ ID NOS: tur 1 dén 4 theo sang ché bing cach bd sung, thay thé
hodc loai bod céc axit amin cia protein hodc peptit, va dé cap dén protein hodc peptit thé
hién hoat dong sinh ly vé co ban tuong duwong véi protein hodc peptit bao gbm trinh ty
axit amin cta SEQ ID NOS: tir 1 dén 4.

Cu thé 13, d6i v6i protein dung hop, khong chi protein hodc peptit co trinh tu axit
amin kiéu dai cua chung, ma con ¢ thé bao gém bién thé trinh tu axit amin cua ching
trong pham vi cua sdng ché. Bién th trinh tu axit amin d& cap dén protein hogc peptit c6
trinh tu khéc v6i trinh ty axit amin kiéu dai cta Slit3 LRRD2 béng cich xda, chén, thay
thé khong bao toan hodc bao toan cuia mét hodc nhidu gbc axit amin hogc két hop cta
chung.

Sy trao dbi axit amin c6 thé xay ra trong protein va peptit ma khong lam thay doi
hoan toan hoat dong cua cac phan tir duge biét dén trong tinh trang k¥ thudt da biét (H.
Neurath, R.L.Hill, The Proteins, Academic Press, New York, 1979). Céc trao ddi thuong
xdy ra nhit 12 trao ddi giita cac gdc axit amin Ala/Ser, Val/Ile, Asp/Glu, Thr/Ser, Ala/Gly,
Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly, Thy/Phe, Ala/Pro, Lys/Arg, Asp/Asn, Leu/lle,

8
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Leuw/Val, Ala/Glu, and Asp/Gly. Trong méot sb trudng hop, céac axit amin cling ¢6 thé bi
bién dbi bing cach photphoryl héa, sulfat hda, axetyl hoa, glycosyl hoa, metyl hoa,
farnesyl héa hodc tuong tu.

Slit3 LRRD2 theo séng ché, hoic cac bién thé cua ching c6 thé dugc chiét xuét
tir ty nhién hoic téng hop (Merrifleld, J. Amer. Chem. Soc. 85: 2149-2156, 1963) hodc
duoc didu ché bing phuong phép téi t6 hop gen dya trén trinh tw ADN (Sambrook va
cong su, Molecular Cloning, Cold Spring Harbour Laboratory Press, New York, USA, 2d
Ed., 1989).

Slit3 LRRD2 theo séng ché c6 thé khdng chi chiu sy dung hop albumin ma con ¢6
thd dung hop hoic PEGyl hoa protein Fe cia IgG, va tuong tu dé tang thoi gian ban phén

huy in vivo cua chung.

Trong protein dung hop theo sang ché, trinh tu lién két c6 thé dugc thém vao giita
albumin va LRRD2 cua protein Slit3. Loai trinh lién két wu tién ¢6 thé 12 (GGGS) n (SEQ
ID NO: 5), trong d6 n c6 thé 12 s6 nguyén tir 1 dén 10 va t6t nhét 12 n c6 thé 12 s6 nguyén
tir 1 dén 5.

Séng ché ndy ciing d& xuét phéan tir axit nucleic ma hoa protein dung hop & dang
albumin huyét thanh ngudi dugc lién két véi ddu tan cing N cua Slit3 LRRD2, va ngoai
ra, Xystatin S ¢co thé duoc lién két véi dau tan cung N cta albumin huyét thanh ngudi.

Trong phan tir axit nucleic theo sang ché, xystatin S 1a mét peptit tin hiéu, trinh ty
bazo ma hoa xystatin S dugc li€n két v6i dau tan cing 5' ctia trinh ty bazo ma héa albumin
huyét thanh ngudi va trinh ty bazo mé héa albumin huyét thanh ngudi c6 thé dugc lién
két voi dAu tin cing 5' ctia trinh ty co s& md hoa Slit3 LRRD?2 d8 tao ra xystatin S-HSA-
Slit3 LRRD.

Trong phén ti axit nucleic theo sang ché, xystatin S ¢ ngudn gbc tir ngudi va co

th& duoc sit dung 1am trinh tu bazo mé hoa trinh ty axit amin c6 chidu dai ddy du bao gbm

9/96



51158 10/96

141 axit amin hodc mdt phén trinh ty axit amin ctia chung. Trinh tu axit amin c6 chiéu
dai ddy du cua xystatin S duge cong bd trong Ngén hang gen NCBI (NCBI GenBank):
EAX10135.1, va theo mdt phuong &n dugc la?'ly lam vi du cua sang ché, trong xystatin S
c6 chidu dai diy du bao gdm 141 axit amin, trinh ty bazo mé hoa doan bao gdm axit amin
thir 1 dén thit 20 duge st dung. Trong phan tir axit nucleic theo sang ché, cystatin S 12
trinh tu bazo m4 héa trinh ty axit amin ctiia SEQ ID NO: 1 sau day.

MARPLCTLLLLMATLAGALA (SEQ ID NO: 1).

Séang ché cling d8 xuét vecto tai t& hop bao gdm trinh ty co s& ma héa protein
dung hop va trinh tu khoi dAu dugc lién két chirc ning véi trinh tu co s6.

Thuét ngit "lién két chirc ning" ¢ nghia 13 dugc lién két chirc ning gifta trinh tu
didu hoa bidu hién axit nucleic (mdt mang cta trinh tw khéi dau, trinh ty tin hiéu hodc vi
trf lién két yéu té didu hoa phién ma) va trinh tw bazo thir cép, va trinh ty didu hoa biéu
hién anh huéng dén qué trinh phién ma va/hodc sy dich ma cua céc axit nucleic tuong
ung vai trinh tyr thir cép.

Hé théng vecto theo sang ché c6 thé duge diéu ché bang phuong phap da biét
trong tinh trang k¥ thuat da biét nhu dugc md ta trong tai liéu [Sambrook va cong su,
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press(2001)].

N6i chung, vecto c6 thé duge diéu ché cho muc dich nhan ban hodc myc dich biéu
hién. Hon nita, vecto ¢6 thé duge diéu ché dé sir dung trong céc té bao vét chi nhan thuc
hoc nhén so. Vi dy, khi vecto dugc didu ché dé biéu hién trong té bao nhan so, vecto nay
bao gém trinh tu khoi dau manh dé bt du phién ma (vi dy, trinh ty khoi dhu pLA, trinh
tw khoi ddu trp, trinh ty khéi dau lac, trinh ty khoi dAu tac va trinh ty khéi dau T7),
ribosom vi tri lién két hodc trinh tu d8 bit diu dich ma va dimg phién mi / dich ma. Cy
thé 13, khi E. coli duge st dung nhu mét té bao chu, dé sinh tdng hop tryptophan & E. coli,
trinh tu khoi dau va mot chét didu khién trong operon (Yanofsky, C., J. Bacteriol., 158:

1018-1024 (1984) ) va trinh ty khéi dau huéng tréi cua thuc khuan ) (trinh tu khoi dau
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pLA, Herskowitz, I. va Hagen, D., Ann. Rev. Genet., 14: 399-445 (1980)) co thé duoc st
dung 1am trinh ty didu hoa. Khi Bacillus duge sir dung 1am té bao ch, trinh tiy khdi dau
cho gen ma hoa protein doc t cta Bacillus thuringiensis (Appl. Environ. Microbiol. 64:
3932-3938 (1998); and Mol. Gen. Genet. 250: 734-741 (1996)) hodc trinh tu khoi dau co
thé hoat dong khéc trong Bacillus ¢6 thé duoc sir dung nhu mot trinh tur diéu chinh.

Nhidu vecto didn hinh c6 sn cho t& bao nhan so di dugc biét dén véi nhitg ngudi
c6 hiéu biét trung binh trong cung linh vyc ndy, va viéc lya chon mdt vecto phu hop 1a
mot vAn d& cin lya chon. Vecto dién hinh duoc sir dung trong séng ché nay bao gom
pSC101, pGV1106, pACYC177, ColE1, pKT230, pME290, pBR322, pUC8 /9, pUC6,
pBDY, pHC79, plJ61, pLAFR1, pHV14, chudi pGEX, chudi pET, pUC19, Agt * 4B,
A-charon, Azl va M13 va khong nhét thiét bi gi6i han & do.

Vi du, khi mét vecto dugc didu ché cho té bao chu sinh vat nhan chuén, trong sb
chiing, trinh ty khéi dAu c6 ngudn gbc tir b gen ciia té bao dong vat hogc té bao dong vat
c6 vu (vi dy, trinh ty khoi dAu metallothionein) (metallothionein 12 nhém protein mang
kim loai) ho#c virut & dong vat c6 vi (vi dy, trinh ty khéi ddu mudn adenovirut; trinh ty
Kkhéi diu 7.5 K ctia vaccinenia, trinh tw khéi diu SV40, trinh tw khéi diu xytomegalovirut
va trinh tu khéi dau tk cta HSV) c6 thé duogc str dung. Vecto noéi chung bao gbm
polyadenyl héa vi tri cia mét phién ma. Vi dy v& vecto dua trén virut thuong mai c6 sdn
trén thi trudng bao gdm pcADN 3 (Invitrogen; bao gbm trinh ty khoi d4u xytomegalovirut
va tin hiéu polyadenyl ho6a), pSI (Promega; bao gbm trinh ty khoi dau SV 40 va tin hiéu
polyadenyl héa), pCI (Promega; bao gbm trinh ty khoi d4u xytomegalovirut va tin hiéu
polyadenyl héa), va pREP7 (Invitrogen; bao gbm trinh ty khoi dau RSV va tin hiéu
polyadenyl héa SV 40).

Khi mot vecto duge didu ché cho ndm men, céc trinh ty khoi d4u cua cac gen cho
photphoglycerat kinaza, glyceraldehyt-3-photphat dehydrogenaza, lactaza, enolaza va

ruou khir nude c6 thé duge sir dung 1am trinh ty dicu hoa.
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Khi mét vecto bidu hién duoc didu ché cho té bao thuc vat, c6 thé sir dung cac
trinh tu khoi ddu chirc ning thyuc vat khac nhau duge biét dén trong tinh trang k¥ thuét da
bit, va bao gdm trinh ti khdi dAu 35S cua virut kham stp lo (CaMV), trinh tu khoi dau
35S cua virut kham lon, trinh tu khéi ddu cua virut truc khudn mia, trinh ty khoi dAu cua
virut vin hoa Comerina vang, trinh ty khéi d4u cam Ung 4nh séng tir tiéu don vi cua
ribuloza-1,5-bis-photphat cacboxylaza (ssRUBISCO), trinh ty khdi déu triosephotphat
isomeraza isomeraza (TPI) cua t6 bao gao, trinh ty khoi diu adenin
photphoribosyltransferaza (APRT) tir cdy Arabidopsis, trinh ty khoi ddu gen actin 1 & ciy
1ta va cac trinh tw khéi dAu tdng hop mannopin va octopin.

Ngoai ra, vecto tai tb hop theo séng ché bao gbém trinh ty bazo c6 kha ning dé
dang phan tach mot protein dung hop bidu hién va bao gbém, nhung khong gidi han,
glutathion S-transferaza (Pharmacia, USA), protein lién két v6i maltoza (NEB, USA)),
FLAG (IBI, USA) va 6X His (hexahistidin; Qiagen, USA). Cac protein dung hop dugc
biéu hién bing mot trinh tr bd sung nhu vy c6 thé dugc phan tach bang séc ky & lyc mot
cach nhanh chdéng va thuén tién.

Theo mdt phuong an cu thé duoc 14y 1am vi du cia sang ché nay, trinh ty FLAG
da duoc sir dung va protein FLAG bao gém trinh ty axit amin 12 SEQ ID NO: 4. Trinh ty
axit amin cua SEQ ID NO: 4 nhu sau:

DYKDDDDK (SEQ ID NO: 4).

Theo mot phuong an dugc 14y 1am vi dy kh4c cua sang ché nay, protein dung hop
duoc phén tach bang sc ky 4i luc. Vi dy, trong truong hop cua glutathion S-transferaza,
chat dém rira gidi bao gbm glutathion dugc st dung va khi 6X His dugc st dung @& tach
protein ngoai lai, nhua lién két Ni-NTA His (Novagen, USA) dugc su dung.

Vecto biéu hién cua sang ché nay t6t nhat 14 bao gdm mot hodc nhiu diém danh
dAu c6 kha ning chon vét chu da bién d6i va cac vi du cia chung bao gdm cac gen khang

lai thubc khéng sinh nhu ampixilin, gentamixin, cloramphenicol, streptomyxin,
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kanamyxin, neomyxin, genetixin va tetraxyclin, gen URA3, va gen c6 kha nang chéng lai
cac hop chit doc hai khac nhu céc ion kim loai.

Sang ché nay ciing d8 xut chit bién dbi bao gdm vecto tai tb hop nhu duge md
ta o trén.

Vit chit hitu ich d# didu ché chét bién ddi dugc biét dén trong tinh trang k¥ thuat
d4 bibt. Vi dy, c6 thd st dung vat chi nhan so 13 E. coli IM109, E. coli BL21, E.  coli
RR1, E. coli LE392, E. coli B, E. coli X 1776, E. coli W3110, Bacillus subtilis, Bacillus
thuringiensis, Salmonella typhimurium, Serratia marcescens va cac loai Pseudomonas
khéc nhau, Corynebacterium va Streptomyces.

Trong t& bao nhan thuc, ndm men (Saccharomyces cerevisiae), t€ bao con trung,
t& bao ngudi (vi du, CHO, W138, BHK, COS-7, 293, HepG2, 3T3, RIN and dong té bao
MDCK) va té bao soma thyc vt ¢6 thé duoc st dung.

Su bién dbi cua t& bao chil c6 thé dugc thye hién bang mét s6 phuong phép dugc
biét dén trong tinh trang k§ thuat da biét. Vi dy, khi té bao nhén so dugc sir dung lam té
bao chu, phuong phép CaCl2, phuong phap Hanson (Cohen, SN va cdng sy, Proc. Natl.
Acac. Sci. USA, 9: 2110-2114 (1973); va Hanahan, D., J. Mol. Biol., 166: 557-580
(1983)) va dién di c6 thé dugc sit dung dé bién d6i. Hon nita, khi cac t& bao nhén thuc
duoc st dung lam t& bao chy, vi tiém, két tia canxi photphat, sé¢c dién, nhiém trung kiéu
hinh qua trung gian liposom, xt Iy DEAE-dextran va bén pha hat c6 thé dugc sir dung dé
bién d6i. Ngoai ra, khi cac té bao thuc vat dugce st dung lam té bao chu, phuong phap
bién ddi qua trung gian Agrobacterium 12 phuong phap thich hop nhét, 1y do 1a cho phép
vong 1ap can thit dé tai phan biét cc cdy lan cén khoi chét nguyén sinh.

Séng ché nay ciing d& xuét phuong phép san xuét protein dung hgp HSA-SIit3
LRRD?2. Phuong phap nay bao gbm (a) nudi cdy chét bién dbi nhu dugc md ta o trén

trong cac diéu kién d8 bidu hién; va (b) thu nhan protein dung hgp dugc tao ra.
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Chét bién ddi d& didu ché protein dung hop theo sang ché nay c6 thé dugc nubi
chy bing cach sir dung méi trudng thich hop va céc diéu kién nudi cly dugc biét dén
trong tinh trang k¥ thuét da biét. Cac quy trinh nudi cly nay c6 thé dé dang dugc didu
chinh va sit dung bdi nhitng ngudi c6 hiéu biét trung binh trong linh vuc nay theo chung
d3 duoc chon. Nudi ciy té bao dugc phan loai thanh nudi c4y huyén phtl va nuoi cAy két
dinh tdy thudc vao phuong phap phat trién té bao, va theo loai nudi cdy theo 10, loai nudi
cAy ban chu ky va loai nudi cAy lién tuc tiy thudc vao phuong phap nudi cly. Mdi trudng
duoc st dung dé nudi chy can phai dap img mot cach thich hop cic yéu cau ctia chiing cu
thé.

Maoi truong duge st dung d& nudi céy té bao doéng vat chia cac nguén cacbon,
ngudn nito va cac thanh phén nguyén td vi luong khéc nhau. Vi du v& ngudn cacbon ¢c6
thé dugc sir dung bao g&‘)m cacbohydrat nhu glucoza, sucroza, lactoza, fructoza, maltoza,
tinh bot va xenluloza, chét béo nhu diu dau nanh, dau huéng dwong, dau gai dau va dau
dira, cac axit béo nhu axit palmitic, stearic axit va axit linoleic, rugu nhu glycerol va
etanol, va cac axit hitu co nhu axit axetic. Céc ngudn cacbon nay ¢ thé dugc sir dung
don 16 hogc hdn hop. Vi du v& ngudn nito c6 thé duoc str dung bao gbm cac ngudn nito
hitu co nhu pepton, dich chiét nAm men, nuéc thit, dich chiét mach nha, chét 16ng ngadm
ngd (CSL) va bot dau nanh va cac ngudn nito v6 co nhu uré, amoni sulfat, amoni clorua,
amoni photphat, amoni cacbonat va amoni nitrat. Cac ngudn nito ndy c6 thé duogc st dung
don 1& hodic hdn hop. Méi truong cb thé bao gdm kali dihydro photphat, kali hydro
photphat va mubi chtra natri twong Gmg 1am ngudn photpho. Hon nita, mdi trudng c6 thé
bao gdm mudi kim loai nhu magie sunfat hodc s&t sunfat. Ngoai nhitng chét néu trén, cac
axit amin, vitamin, tin chét thich hop, va nhitng chét tuong tu c6 thd dwoc bao gom.

Trong qua trinh nu6i cly, d6 pH clia mdi truong nudi chy c6 thé dugce diéu chinh
bang cach thém hop chit nhw amoni hydroxit, kali hydroxit, amoniac, axit photphoric va

axit sulfuric vao san phém nudi céy. Hon nita, sy hinh thanh bot ¢6 thé dugc ngén chan
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bing céch sir dung chét khir bot nhur este polyglycol axit béo. Ngoai ra, dé duy tri trang
thai hidu khi ciia qua trinh nuéi cdy, oxy hoic khi c6 chira oxy (vi du, khong khi) dugc
dua vao mdi trudng nudi cdy. Nhiét do ciia méi trudng nudi cdy thudng 13 20°C dén 45°C,
t6t nhét 12 25°C dén 40°C.

Trong phuong phép san xuét protein dung hop HSA-Slit3 LRRD2 theo sang ché
ndy, viéc thu nhén protein dung hgp dugc tao ra & budce (b) ¢6 thé dugc thuc hién dé thu
nhén protein dung hgp & dang tach biét. Vi du, khi protein dung hop dugc biéu hién boi
mot luong 16n vi khuén d3 bién dbi, thi protein dung hgp thudng dugc biéu hién sau khi
cam tmg trinh ty khéi diu, nhung sy biéu hién vn tiép tuc va protein tao thanh két tia
khéng hoa tan (nghia 12 phin than thé vii). C6 mot s giao thirc ph hop dé tach phan
than thé vii. Protein dung hop d4 tao thanh phin than thé vii c6 thé dugc cai tao thong
qua pha lodng hodc thim tach bang cach sir dung chit dém thich hgp. Va sau dé, protein
dung hop c6 thé dugc tinh ché bing phwong phép co ban da duge biét dén trong tinh trang
k¥ thuét da biét bao gdm phan méanh d6 hoa tan bing céch sir dung amoni sulfat, loc chénh
léch kich thudc (siéu loc) va sic ky cot (tiry thude vao kich thude, dién tich bé mit thyc,
tinh ky nudc hoac ai luc).

Protein dung hop theo sang ché ndy c6 thé duoc biéu hién & thuc vat. Té bao thuc
vat c6 thé dugc bién ddi bing mot phuong phép dién hinh da biét trong linh vyc nay, va
c6 thé duoc bién dbi bing cach séc dién, bin pha hat va bién ddi do vi khuédn
Agrobacterium gay ra. Trong s6 d6, su bién ddi do vi khudn Agrobacterium gay ra dugc
wu tién hon ca. Su bién dbi do vi khuin Agrobacterium thudng c6 thé dugc thuc hién
bing cach st dung céc 14t 14 va cac mb khéc nhur 14 mam va hypocotyl.

Céc té bao da bién dbi c6 thé duoc chon bang cach cho méi trudng nudi cly da
bién dbi tiép xtic véi ché phim da chon nhu chét tic ché trao ddi chét, khang sinh va thude
didt co. Khi té bao dugc bién dbi va bidu hién én dinh gen danh dau c6 kha ning khang
véi gen da chon, cac t& bao s& phat trién va biét hoa trong qué trinh nudi chy. Vi dy, diém
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dsnh ddu bao gdm, nhung khong gi6i han &, gen khing glycophospat va hé théng
neomyxin photphotransferaza (nptIl). Sy phat trién hodic su phan hoa lai cia thuc vét tir
c4c nguyén bao thuc vat hodc céc vat liéu ngoai lai khac nhau da dugc biét dén trong tinh
trang k¥ thuét da biét. Céc chdi r& bién dbi thu duoc s& duge céy trong mdi trudng phat
trién thuc vét thich hop. Su phét tridn hodc téi phan héa cta thyc vét bao gom céc gen
ngoai lai do vi khudn Agrobacterium gy ra c6 th& duoc thuc hién bang cac phuong phép
duoge biét dén trong tinh trang k¥ thuat da biét.

Séng ché ndy d& xuit ché pham dugc bao gdm LRRD? lién két v6i albumin ca
protein Slit3 d& phong ngira hogc diéu trj bénh vé co.

Ché phim duge theo séng ché ndy c6 thé & dang céc bao ché khac nhau bang
duong udng hoic dudng tiém. Khi ché pham dugc duge bao ché, ché phim c6 thé dugc
didu ché bing cach st dung chit dém (vi dy, dung dich mudi hodc PBS), chét chéng oxy
héa, chét kim khudn, chét tao chelat (vi dy, EDTA hoc glutathion), chét don, chét chét
kéo dai, chét két dinh, chét bd tro (vi du, nhom hydroxit), chat tao huyén phu, chét 1am
ddc, chét 1am uét, chét phan huy hodc chit hoat dong bé mit, chét pha lodng hodc ta dugc.

Vi dy vé ché phém dang rén dung dé uéng bao gém vién nén, thudc vién, bot, hat,
vién nang, va céc loai tuong tu, va ché phém dang ran dugc didu ché bang cach tron mot
hodc nhiéu hop chit v4i mot hodc nhiéu t4 dugc, vi du, tinh bt (bao gém tinh bt ngo,
tinh bot mi, tinh bdt gao, tinh bdt khoai tdy va cac loai twong ty), canxi cacbonat, sucroza,
lactoza, dextroza, sorbitol, mannitol, xylitol, erythritol maltitol, xenluloza, metyl
xenluloza, natri cacboxymetylxenluloza va hydroxypropymetyl-xenluloza, gelatin, hodc
loai tuong tu.

Vi duy, vién nén hodc vién dudng c6 thé thu dugc bang cach tron thanh phén hoat
tinh v&i ta dugce dang rén, nghién hdn hop thu dugc, thém chét phu trg thich hop vao do,

va sau d6 ché bién hdn hop thu dugc thanh hdn hop dang hat.
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Hon nita, ngoai t4 dugc don gian, chét 1am tron nhu magnesi stearat va tan cling
duoc stt dung. Ché phim dang long dé ubng twong tmg voi chét huyén phu, chét long
dung trong, nhil tvong, Xird, va cac chét twong tu, va ché phém dang 16ng c6 thé bao gém,
ngodi nudc va parafin long 12 nhilng chét pha losng don gian thudng duge su dung, khac
nhau t4 dugc, vi du, chét 1am uét, chit tao ngot, chét tao mui, chit bao quan, va nhiing
chét twong tw. Ngoai ra, trong mot s6 trudomg hop, polyvinyl pyrrolidon li€n két chéo,
thach, axit alginic, natri alginat hodc chét tuong tu c6 thé duoc thém vao 1am chét phan
rd va chét chéng déng mau, chét 1am tron, chit 1am uét, chét tao huong vi, chit nhii héa ,
chit khtr tring, va nhitng chét tuong tu c6 thé duogc thém vao.

Vi du v& ché phim ding dé tiém bao gbm dung dich v6 trung trong nudc, dung
méi khong chira nude, dung mdi huyén phi, nhii twong, ché pham dong kho, thubc dan,
hodc loai trong tw. La dung méi khdng chira nude va dung mdi huyén phi, c6 thé sir dung
propylen glycol, polyetylen glycol, diu thyc vat nhu dau 6 liu, este tiém nhur etyl oleat,
va cac loai twong ty. Nhu 1a co s& cua thudc dan, ¢ thé st dung Witepsol, Macrogol,
Tween 61, bo cacao, chit béo laurin, glyxerol, gelatin, va cac chét tuong tu.

Ché phdm dugc theo sang ché nay c6 thé duge st dung bang dudng udng hoic
duodng tiém, va khi str dung bang dudng tiém, c6 thé dugc bao ché duéi dang ché phdm
dé bdi ngoai da; mii tiém dugc su dung trong phuc mac, tryc trang, tiém tinh mach, co
bép, tiém dudi da, hodc trong ndo tuy, hodc qua dudng tiém trong cd tir cung; chét ding
duéi da; hodc dng x6ng mili theo phuong phéap dugc biét dén tinh trang k¥ thuat da biét.

Thudc tiém phai dugc khir trung va trdnh bi nhi3m vi sinh vat nhu vi khuén va
ném. Vi du v chét mang thich hop cho viée tiém c6 thé 13, nhung khong gidi han 6, dung
mdi hodc mdi truong phén tan bao gbm nuéc, etanol, polyol (vi dy, glyxerol, propylen
glycol, polyetylen glycol long, va céc loai twong tw), hdn hop cta ching, va / hogc dau
thuc vat. Tét hon, 13 chat mang thich hop, cb thé st dung dung dich déng truong nhu

dung dich Hank, dung dich Ringer, nudc mudi dém photphat c6 chira trietanolamin (PBS)
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hoiic nudc vo tring dé tiém, 10% etanol, 40% propylen glycol, va 5 % dextroza va chét
tuong tu. P& bao vé vét tiém khéi bi nhidm vi sinh vat, c6 thé bd sung céc chét khang
khuan va chit chéng nim khac nhau nhu paraben, clorobutanol, phenol, axit sorbic va
thimerosal. Hon nita, trong hau hét cc trudng hop, thubc tiém c6 thé bd sung chit déng
truong nhu dudng hodc natri clorua.

Vidu vé tac nhan ding qua da bao gém dang chéng han nhu thubc m&, kem, dau
b6i ngodi da, gel, dung dich d& st dung bén ngoai, thubc dan, thudc bdi va binh xit. Viéc
stt dung qua da nhu duge md ta & trén c6 nghia 1& mot luong hitu hiéu cta thanh phan
hoat tinh c6 trong ché phém dugc dugc dua vao da thong qua viée st dung cuc bd cta no.

Trong truong hop didu ché dung cho dudng ho hép, protein dung hop duoc st
dung theo sang ché nay c6 thé dugc phan phoi thun tién dudi dang phun khi dung tir gbi
didu 4ap hoic méy phun suong bing cach st dung chit diy thich hop, vi dy,
dichlorofluorometan, trichlorofluorometan, dichlorotetrafluoroetan , cacbon dioxit, hoac
céc loai khi thich hop khéc. Trong trudng hop binh xit ¢6 4p suét, don vi lidu lugng c6
thé dugc xac dinh béng b6 tri mot van dé chuyén mdt lwong dd duoc dinh lugng. Vi dy,
vién nang gelatin va hop dung dé st dung trong 6ng hit hogc binh xit c6 thé duoc bao ché
d8 chita hdn hop bét cia hop chit va chit nén bot thich hgp nhu lactoza hodc tinh bot.
Céc ché phim dé st dung ngoai duong tiéu héa nhu dugc mo ta trong tai liéu, 1a sach
huéng din thudng dugc biét dén trong tit ca céc linh vuc héa dugc (Remington’s
Pharmaceutical Science, 15th Edition, 1975. Mack Publishing Company, Easton,
Pennsylvania 18042, Chapter 87: Blaug, Seymour).

Duoc phém theo sang ché nay dugc st dung véi lugng duge dung. Thuét ngr
“lugng hitu hiéu dugc dung” nhu duge st dung & day dé cap dén luong du dé diéu tri
bénh v6i ty 18 loi ich/rdi ro hop 1y c6 thé ap dung cho diéu tri y té va lidu ding hi¢u qua
¢6 thé dwoc xéc dinh theo céc yéu tb bao gom loai bénh ctia bénh nhan, mire d6 nghiém

trong bénh tat, hoat tinh cta thudc, d nhay cam véi thubc, thoi gian ding thude, dudng
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ding, thc 46 bai tibt, thoi gian diéu tri va céc loai thude dwoc sir dung dbng thoi, va cac
yéu té khac dugc biét dén trong linh vyc y té. Duoc phdm theo séng ché nay c6 thé duoc
sir dung nhu chét didu trj riéng 18 hogc két hop véi cac chét diéu trj khac, c6 thé duogc s
dung mét cach tudn tu hodc ddng thoi véi cac tc nhan didu tri trong Iinh vuc lién quan,
va ¢6 thé duoc sir dung v6i mot lidu duy nhéit hogic nhiéu lidu. Nghia 13, téng lugng hitu
hiéu cua ché phém theo sang ché nay c6 thé duoc sir dung cho mdt bénh nhén véi mot
lidu duy nhit hodc c6 thé dugc sir dung theo mdt quy trinh diéu tri duoc phan doan, trong
d6 nhiéu lidu duge st dung trong mdt thoi gian dai. Piéu quan trong 1a sir dung ché pham
v6i mot luong t6i thidu dé c6 thé dat dugc higu qué toi da ma khong ¢6 bét ky tac dung
phu nao, c6 xem xét dén tAt ca cac yéu t6 da noi & trén va lugng nay co thé d& dang duogc
x4c dinh béi nhimg nguoi co hiéu biét trung binh trong linh vyc nay.

Liéu ding cua dugc pham theo sang ché nay thay d6i tiry theo trong lugng co thé,
tudi, gidi tinh va tinh trang stc khoe ciia bénh nhan, tudi ciia bénh nhan, ché d6 an ubng,
thoi gian sir dung, phuong phép sir dung, ty 1€ bai tiét v mirc 46 nghiém trong ctia bénh
tat. Liéu ding hang ngdy cua ching c6 thé dugc stir dung qua dudng tiém véi sé luong tot
nhat 12 0,01 dén 50 mg, va tét hon 12 0,1 mg dén 30 mg trén 1 kg trong luong co thé mot
ngay dya trén HSA-Slit3 LRRD2, va lidu hang ngay cua ching ¢6 thé duge sir dung bang
dudng ubng & mot lidu duy nhit hoic nhiu lidu véi lugng tot nhét 12 tir 0,01 dén 100 mg,
vatdt hon1a tr 0,01 dén 10 mg trén 1 kg trong luong co thé mot ngay dya trén HSA-SIit3
LRRD2 theo sang ché nay. Tuy nhién, vi lugng hiru hiéu c6 thé tang ho#c giam tuy thude
vao dudng ding, mirc d6 nghiém trong cia bénh béo phi, gidi tinh, trong luong co thé,
tudi tac, va tuong tu, nén lidu dung khong nhim 1am gii han pham vi cia sang ché nay
theo bat ky cach ndo.

Dugc phim theo séng ché nay c6 thé dugc st dung don 1é hodc két hop véi phiu
thudt, xa tri, liéu phap hormon, héa tri va c4c phuong phap sir dung chét diéu chinh phan

ung sinh hoc.
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Duoc phdm theo sing ché nay ciing c6 thé duoc didu ché dudi dang ché phim dé
st dung bén ngoai. Khi dugc phdm dé phong ngira va didu tri bénh vé co theo sang ché
nay dugc sir dung nhu ché phém dé bbi ngoai da, duge phém 6 thé chira thém cac chét
phu tro thudng dugc sir dung trong linh vuc da 1iu, ching han nhu bAt k¥ thanh phan ndo
khac thuong duge st dung trong qud trinh didu ché cho str dung bén ngoai cho da, ching
han nhu chét béo, dung mbi hitu co, chét hoa tan, chét 1am dic va chét tao keo, chét 1am
mém, chét chéng oxy hoa, chét tao huyén phu, chit 6n dinh, chét tao bot, chéit tao mui,
chat hoat dong bé mit, nudc, chit nhii héa ion, chat nhii hoa khong ion, chit don, chat
chin ion kim loai, chét tao chelat, chét bao quan, vitamin, chét ngin chin, chét 1am udt,
tinh dAu, chit nhudm, chit mau, chét hoat tinh ua nudc, chit hoat tinh wa béo, hodc tdi
lipit. Ngoai ra, cac thanh phan c6 thé duoc gidi thidu véi mot luong thudng duge st dung
trong linh vuc da li€u.

Khi dugc phim dé phong ngira va diéu tri bénh vé co theo sang ché nay dugc didu
ché duéi dang ché phim d& bdi ngoai da, dugc phim 6 thé & ché phdm nhu thudc ma,
miéng dan, gel, kem va binh xit, nhung khong gidi han & do.

Bénh vé co theo sing ché nay dugc uu tién 1a bénh vé co do suy giam chirc ning
co, suy giam co hodc thoai hoa co va 1a loai bénh dugc biét dén trong tinh trang k¥ that
44 biét, va cu thé 12 bénh v& co duge uu tién theo sang ché nay 1a mot hode nhidu bénh
duoc lya chon tir nhém bao gém bénh mét truong lyc co, teo co, loan dudng co, thodai hoa
ca, nhugc co, hdi ching suy giam co bép (thidu co), nhung bénh v& co khong bi giéi han
& dé.

Su hao mon co hodc thodi hda co xay ra vi nhiing ly do nhu cac yéu t6 bam sinh,
cac yéu t6 méic phai va 130 héa, va su hao mon co dugc dic trung bai sy mét dan khéi
luong co va lam suy yéu va thoai héa co, dic biét 1a co xuwong hodc co c6 chi y, va co

tim.
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Cu thé 13, co lién quan mét céch toan dién dén gan, co va day ching, va chirc nang
co hodc chic nang cua co bép c6 nghia 12 kha ning tao ra mdt lyc béang cach co co, va
bao gdm: sitc manh co bép trong d6 co co thé phat huy tac dung luc co lai t6i da d& co thé
chiu duogc luc can; sttc bén co bip 12 kha ning thé hién thoi gian hodc bao nhiéu 14n co
c6 thé 13p lai sy co va tha 1ong v6i mot khdi lugng nhat dinh; va tinh nhanh nhen 13 kha
ning tao ra mot lyc manh trong mot khoang thoi gian ngén. Chrc ning co ty 1€ thuén véi
khéi luong co va thuét ngir “cai thién chirc nang co” dung dé chi su cai thién chic ning
co theo hudng tich cyc hon.

Séang ché nay cling dé xut ché pham thyc pham chitc ning tt cho strc khoe bao
gdm LRRD? lién két v6i albumin cta protein Slit3 dé phong ngira hogc gidm bét bénh vé
co. Vi thanh phén cua hoat chit c6 trong ché pham thuc phdm chic ning tbt st khoe
theo sang ché niy va tac dung cua chung cling gidng nhu thanh phan dbi véi dugc phim

nhu d3 dugc mo ta & trén, nén phan md ta cia ching s& bi bo qua.

Ché pham thuc pham chitc ning t6t cho sitrc khoe theo sang ché nay c6 thé duogc
didu ché & nhidu dang khéc nhau bang cac phuong phap dién hinh da dugc biét dén trong
inh trang k§ thuat da biét. Thuc phim thong thudng c6 thé dugc ché bién bing cach thém
protein dung hop HSA-Slit3 LRRD2 theo sang ché nay vao, nhung khong gidi han & do,
dd udng (bao gdm ca dd udng c6 con), trai cay va thuc pham ché bién sén cia chung (vi
du: trai cy dong hop, thuc phém déng chai, mut, mirt cam va cac loai tuong ty), c4, thit
va thuc phdm ché bién cia ching (vi dy: gidm bdng, xvc xich, thit bo bép va céc loai
tuong tu), banh mi va mi (vi du: mi s¢i nho, mi kiéu mach, mi an lidn, mi Y, mi dng va
cac loai tuong ty), nudce ép tréi cdy, cac loai dd ubng khac nhau, banh quy, gluten la mi,
cac san phém tir stra (vi du: bo, pho méat va cac loai tuong tw), dau thyc vat an dugc, bo
thuc vat , protein thyuc vat, thuc phém dong ti niu, thuc phém dong lanh va céc loai gia

vi khac nhau (vi dy: tuong ddu nanh, nudce tuong, nudce sot, va cac loai tuong ty), va tuong
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tu. Ngoai ra, chét bd sung dinh dudng c6 thé duoc didu ché bang cach thém protein dung
hop HSA-SIit3 LRRD2 theo sang ché nay vao, nhung khong bi gidi han ¢, vién nang,
dang vién, vién nén va céc loai twong ty. Hon nita, d6i vé6i thuc pham chirc nang tdt stic
khoe, vi du, protein dung hgp HSA-SIit3 LRRD2 theo sang ché nay duoc diéu ché duéi
dang, kh@ng bi gi6i han & tr3, nuéc tréi cdy va dd udng va c6 thé duogc thye hién bang
cach ché bién thanh chét 1ong, hat, vién nang va bt d8 c6 thé ubng duoc (46 ubng tt cho
strc khoe). Hon nita, protein dung hop HSA-Slit3 LRRD2 theo sing ché nay c6 thé duoc
st dung va didu ché & dang bdt hodc chét long dam dic dé dugc st dung & dang phu gia
thuc phdm. Ngoai ra, ché phim chirc ning thyc phém theo sang ché nay c6 thé dugc diéu
ché duéi dang ché phim bing cach trén protein dung hop HSA-Slit3 LRRD2 theo sang
ché nay véi thanh phan hoat tinh dwoc biét 13 c6 tac dung phong ngira bénh vé co va cai
thién churc nang co.

Khi protein dung hgp HSA-SIit3 LRRD2 theo sang ché nay dugc st dung lam dd
ubng t6t cho strc khoe, ché phim d6 ubng t6t cho strc khoe c6 thé chira cac chét tao huong
vi khéc nhau ho3c cacbohydrat ty nhién va twong ty nhu cac thanh phan bd sung, chang
han nhu dd ung thong thudng. Céc loai cacbohydrat ty nhién nhu duge mé ta & trén 6
thé 13 cdc monosacarit nhu glucoza va fructoza; disacarit nhu maltoza va sucroza;
polysacarit nhu dextrin va xyclodextrin; va ruou duong nhu xylitol, sorbitol va erythritol.
La chét tao ngot, ¢6 thé sir dung chét tao ngot tw nhién nhu thaumatin va chiét xuét tir cay
6 ngot; chit tao ngot tbng hop nhu sacarin va aspartame, va chét tuong tu. Ty 1& cua
cacbohydrat ti nhién néi chung 12 khoang tix 0,01 dén 0,04 g, va t8t nhat 13 khoang tir
0,02 dén 0,03 g trén 100 mL ché phdm theo séng ché nay.

Hon nita, protein dung hgp HSA-Slit3 LRRD2 theo sang ché nay c6 thé dugc chira
dudi dang thanh phén hoat tinh cua ché phdm thuc phdm dé phong ngira bénh vé co va
cai thién chirc nang co, va lugng cia nd 1a luong hitu hiéu dé dat dugc tac dung phong

ngira bénh vé co va cdi thién chirc nang co bép va khong bi gidi han cu thé nao, nhung
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¢t nhat 13 tir 0,01 dén 100% khéi lwong dya trén tong khéi lugng clia toan bd ché pham.
Ché phim thuc phim chtrc ning t6t cho stic khoe theo sang ché ndy c6 thé duoc didu ché
bing céch trén protein dung hop HSA-Slit3 LRRD2 véi cac thanh phén hoat tinh khéc
duogc biét 1a c6 tc dung phong ngira bénh v& co va cai thién chirc nang co.

Ngoai cac phan néi trén, ché pham thuc phim chic ning tdt cho stic khée theo
sang ché nay c6 thé chira nhidu chét dinh dudng, vitamin, chét dién giai, chét tao huong,
chét tao mau, axit pectic, mubi cua axit pectic, axit alginic, mubi cta axit alginic, axit hitu
co, chét tao dic bao vé, chit didu chinh do pH, chat 6n dinh, chét bo quan, glyxerin,
ruou, chét cacbonat va céc chét twong tyr. Ngodi ra, thyc pham tdt cho strc khoe theo sang
ché nay c6 thé chira thit d& ché bién nudc tréi cdy tw nhién, 46 ubng nuéc hoa qua hogc
dd ubng thuc phdm. Nhimg thanh phan nay c6 thé dugc sir dung mot minh hodc trong hdn
hop cuia chung. Ty 1€ cua cac chét phu gia nay khong quan trong déng ké, nhung thudng
duoc chon trong pham vi tir 0,01 dén 0,1 phan khdi luong trén 100 phan khéi lugng ctia
ché pham theo sang ché nay.

Ngoai ra, sang ché nay d& xuét ché phim m¥ phdm chita protein dung hop HSA-
Slit3 LRRD2 d& cai thién chirc ning co. Vi thanh phdn ciia thinh phén hoat tinh ¢6 trong
ché phdm m§ phim theo séng ché nay va tac dung cua ching gidng nhu thanh phan dbi
véi ché phém duoc nhu d3 duge mo ta & trén, phén mod ta cua nd s& bi bo qua.

Ché phédm m§ phdm khong c6 giéi han cy thé nao, nhung c6 thé dugc sir dung dé
bdi ngoai da.

Ché phim m§ phim theo sang ché nay bao gdm protein dung hop HSA-SIit3
LRRD2 nhu 13 thanh phan hoat tinh va c6 thé duoc diéu ché dudi dang ché phdm my
phim co ban (kem dudng da, kem dudng, tinh chét, chét tAy rira nhu bot 1am sach va nudc
lam sach, dang goi va diu dudmg thé), ché phdm m§ phdm mau (kem nén, son moi,

mascara va 16p nén trang diém), ché pham danh cho téc (dau goi, xa, dudng toc, va gel
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dudng téc), xa phong va cac loai twong tur véi céc ta duge cb thé chip nhan dugc vé mit
da lidu.

T4 duoc c6 thé bao gdm, vi du, nhung khong gi6i han &, chat 1am mém da, chét
tang do thim thau qua da, chét tao mau, chét tao mui, chét nhii hda, chit 1am dic va dung
mbi. Hon nita, c6 thé con bao gdm thém chét tao mui thom, chat mau, chit khir tring,
chét chéng oxy héa, chat bao quan, chat gift 4m va céc chit tuong tu, va bao gbm chit
lam dic, mubi v co, vat liéu polyme tdng hop va cac chét tuong tur dé cai thién tinh chit
vat ly. Vi du, khi chét tdy rira va xa phong dugc didu ché bing cach st dung ché phim
m¥ phdm theo sang ché nay, chét tiy rira va xa phong c6 thé duoc didu ché d& dang bing
céch thém protein dung hop HSA-SIit3 LRRD2 vao chét tdy rira va xa phong dién hinh.
Khi didu ché kem, kem c6 thé dugc didu ché bing cach thém protein dung hgp HSA-SIit3
LRRD? vao nén kem diu trong nuéc (O/W) néi chung. C6 thé thém chit tao mui thom,
chét tao chelat, chit mau, chét chéng oxy hoa, chét bao quan va cac chét tuong tu, va cac
nguyén liéu tong hop hogc ty nhién nhu protein, khodng chét hoac vitamin dé cai thién
c4c tinh chét vat 1y cla chung.

Ham lugng cta protein dung hgp HSA-Slit3 LRRD2 c6 trong ché phim m¥ phdm
theo sang ché nay 13, nhung khong gi6i han &, tht nhét 1a tir 0,001 dén 10% khoi luong,
va bt hon 12 tir 0,01 dén 5% khéi luong, dua trén tdng khéi lugng ciia toan bd thanh phan.
Khi ham lugng nhé hon 0,001% khdi lugng, khong thé mong doi céc tdc dung mong
muén va khi ham luong vuot qua 10% khdi lugng, c6 thé khé diéu ché ché pham my
pham theo sang ché nay vi céc 1y do nhu an toan ho3c ché pham.

Séng ché nay ciing d& xuit phy gia thic an chn nudi bao gdm LRRD2 lién két voi
albumin cua protein Slit3 dé cai thién chirc nang co. Vi thanh phén ctia mot hoat chét co
trong phu gia thitrc an chan nudi theo sang ché nay va tac dung cta ching cling gidng nhu

thanh phan déi véi dugc phim dugc mo ta & trén, nén phan mo ta ctia ching € bi bo qua.
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Phu gia thitc dn chan nudi theo sang ché nay tuong tng véi thic dn bd sung theo
Pao luat kiém soét thirc &n chiin nudi va ca.

Nhu duge st dung & day, thuat ngit "thirc an chin nudi" c6 thé dé cép dén bat ky
cong thire tu nhién hodc nhén tao nao, mdt bira &n va tuong tu, hodc mot thanh phén cua
mdt bita dn cho dong vat an, uéng va tiéu hda hodc thich hop cho viéc do.

Loai thic an nhu duge md ta & trén khong c6 gi6i han cu thé nao va c6 thé sit
dung thirc #n thudng duge st dung trong tinh trang k§ thuat da biét. Vi du khong han ché
vé thitc n chin nudi bao gdm thirc in thyc vat nhu ngii cbc, ré va trai cay, phu pham ché
bién thuc phém, tao, sgi, phu phém dugc phém, chét béo va du, tinh bot, bau bi hodc phu
phém ngl cbc; va thire an chiin nuéi nhu protein, chét vé6 co, diu m&, chét khoéng, protein
don bao, sinh vat phu du hodc thuc pham. Nhitng thitc an nay c6 thé dugc sir dung mot
minh hodc hdn hgp cia hai hodc nhiéu thirc an dé.

Ngoai ra, phu gia thirc dn chédn nu6i cling co thé chira chit mang ma vét nudi c6
thé chip nhan dugc. Trong sang ché nay, chit phu gia thic an chan nudi c6 thé duoc sir
dung nhu n6 vbn c6, hodc chit mang, chit 6n dinh d3 biét va nhitng chét tuong ty ¢6 thé
duoc thém vao, cac chit dinh dudng khac nhau nhu vitamin, axit amin va khoang chét,
chét chéng oxy héa, cac chét phu gia khac, va nhimg chit twong t c6 thé dugc dugce thém
vao, néu cin, va dang ctia chiing c6 thé & trang thai thich hop chang han nhw dang bot,
hat, vién va hén dich. Khi phy gia thirc &n chin nudi theo séng ché nay duoc didu ché,
chét phu gia thitc an chin nudi c6 thé dugc danh riéng cho mdt con vat nudi hodc trong
hdn hop véi thirc &n chan nubi.

Séng ché ndy ciing d& xuét ché phim bao gdm LRRD2 lién két v6i albumin cta
protein Slit3 dé cai thién thoi gian ban phén huy in vivo cia LRRD2 cua protein Slit3.

Sau day, sang ché nay s& dugc mo ta chi tiét hon théng qua céc Vi du. Nhiing Vi

du nay chi dé 1am vi du cho sang ché nay, va ngudi c6 hiéu biét thong thudng trong linh
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vuc k¥ thuét ndy hiéu rd rang 12 pham vi ciia sang ché nay khong bi gidi han bédi cac Vi

du nay.

Céc tir viét tht dugc st dung trong cac Vi du va y nghia clia chiing nhu dugc thé hién

trong Bang 1 sau day.

Bang 1

CL

Systemic plasma clearance - Thanh thai huyét twong toan than

Tin

Terminal half-life -Thdi gian ban phén huy cudi

VSS

Steady state volume of distribution -Khdi lugng phén bo &
trang thai dn dinh

v

Intravenous -Tinh mach

PO

Per oral - Dung dudng udng

Crnax

Maximum plasma concentration observed -Nong dd huyét
tuong t6i da quan st dugc

Tmax

Time to Cmax -Thoi gian din dén Crmax ndng dd huyét tuong t6i
da quan sat dugc

AUC()_oo

Total area under the plasma concentration time curve from zero
to infinity -Toan bd khu vuc duéi dudng cong thdi gian ndng
d6 huyét tuong tr 0 dén vo ciing

AUCo-t

Area under the plasma concentration time curve from zero to
the last quantifiable time point - Khu vuc dudi duorng cong thoi
gian ndng do huyét twong tlr 0 dén thoi diém cudi cing c6 thé
dinh Iugng dugc

IMRT

Mean residence time - Thoi gian luu tra trung binh

BA

Estimated bioavailability - Sinh kha dung udc tinh

BQL

elow Quantification Level - Dudi mirc dinh lugng

Vi du thyc hi¢n sang ché

Vidul

Diéu ché protein dung hgp HSA-Slit3 LRRD2

Su biéu hién dugc thyc hién bing cach bién dbi té bao huyén phu Expi293F véi

1,6 mg/ml PC ADN3.1 vecto SP xystatin S-HSA-Slit3 LRR D2-FLAG ADN. Sau khi té

bao dwoc nudi cAy dén 4,5 dén 5 x 10° té bao/ml trong 125 ml huyén phu té bao 293F va

chi mdi truong dugc thay thé bang méi trudng mai, qué trinh chuyén nap dugc thuc hién
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béng cach phan umg 400 ul Expifectamin véi 7,5 ml (MAu thir A) & nhiét d6 phong trong
5 phut, phan tng 150 ug ADN véi 7,5 ml Opti-mem (MA4u thr B) & nhiét d6 phong trong
5 phut, sau d6 tron MAu thir A va B d& phan tmg Méu thit A va B & nhiét d0 phong trong
20 phut. Sau 24 gi0, cac té bao dugc xtt Iy bang c4ch tron chét ting cudong 1 va 2, sau d6

duoc nudi ciy trong 7 ngay.

Sau khi t& bao dugc két tha tir dung dich nuéi cly da dugc nudi cly trong 7 ngay
bing méy ly tim & 4°C va 800 vong/phit trong 20 phit, phan ndi phia trén duoc loc bang
b0 loc 0,22 um do cong ty Corning san xut va sir dung. La mdt loai nhya, nhua chéng
FLAG do cong ty Sigma san xudt da duoc st dung. 1,2 ml nhya dugc st dung tuong ung
va qua trinh tinh ché duoc thyc hién & 1 ml/phut & 4°C. Dung dich dém giat sir dung Tris
glyxin (TBS, pH 7,4) d& dugc chay voi luong cao gip 20 1an luong nhya. Dé rira giai,
200 pl peptit FLAG do cong ty Sigma-Aldrich san xuit va 9,8 ml TBS dugce trdn va su
dung, 8 phan 500 pl mdi phdn thu dugc, cac phan doan protein duge thu nhan, b déc

biing céch thay dbi chét dém thanh DPBS, va sau d6 nong d6 da thuc hién do.

Fig. 2 minh hoa két qua thyc hién SDS-PAGE sau khi phéan 14p va tinh sach protein
dung hop bang quy trinh néu trén, xac nhin ring kich thuéc cia protein dung hop duge

minh hoa trong Fig. 1, duogc diéu ché trong vi du nay, 12 75 KDa.
Vidu2

X4c nhin kha nang lién két thy thé cua cic dang protein dung hop HSA-SIit3

LRRD2 khac nhau

2-1. Didu ché cac dang protein dung hgp HSA-Slit3 LRRD2 khac nhau

27



51158

28/96

Dua trén phuong phép didu ché cia Vi du 1, 12 loai protein dung hop HSA-Slit3

LRRD2 khac nhau d& duge didu ché nhu thé hién trong Bang 2. Véi vai trd nhw 1a mot

trinh lién két, (GGGGS) 3 (SEQ ID NO: 6) da dugc sir dung.

Bang 2
Loai protein |Pau tan cung lién | C6 hodc khong cd Loai LRRD2 Dang cu6i cung
dung hop két voi HSA Trinh lién két

ILRRD2-1 Dau tan cung N khdng Poan IHSA-Poan LRRD2
(68 a.a.)

LRRD2-2 Pau tan cung N Khong Trung gian IHSA-Trung gian LRRD2
(130 a.a)

LRRD2-3 Dau tdn cung N Khéng b6 dai day du (209 [HSA-D§ dai day du

a.a) ILRRD2

LRRD2-4 Pau tan cing N cb Poan [HSA-Trinh lién két-Poan
(68 a.a.) LRRD2

LRRD2-5 DPau tan cung N co Trung gian HSA-Trinh lién két-
(130 a.a) Trung gian LRRD2

LRRD2-6 Péu tan cing N cd Do dai ddy da  [HSA-Trinh lién két-Do
(209 a.a) dai day dia LRRD2

LRRD2-7 Pau tan cing N khong Poan Poan LRRD2-HSA
(68 a.a.)

LRRD2-8 Pau tan cing C khong Trung gian Trung gian LRRD2-HSA
(130 a.a)

LRRD2-9 Pau tan cung C khong Do dai ddy du [P0 dai day di LRRD2-
(209 a.a) HSA

LRRD2-10 Pau tn cung C cb Poan [Doan LRRD2-Trinh lién
(68 a.a.) két-HSA

LRRD2-11 Pau tén cing C cd Trung gian Trung gian LRRD2-
(130 a.a) Trinh lién két-HSA

LRRD2-12 Pau tén cung C cod Do daiddy di  [Po dai day da LRRD2-
(209 a.2) Trinh lién két-HSA

Trinh tu axit amin ctia 12 loai protein dung hgp HSA-Slit3 LRRD2 nhu dugc trinh

bay trong Bang 3.
Bang 3
Loai protein Trinh tyu axit amin SEQID
dung hop NO
LRRD2-1 MMARPLCTLLLLMATLAGALADAHKSEVA |7

HRFKDLGEENFKALVLIAFAQYLQQCPFED

HVKLVNEVTEFAKTCVADESAENCDKSLHT
LFGDKLCTVATLRETYGEMADCCAKQEPER
NECFLQHKDDNPNLPRLVRPEVDVMCTAFH
DNEETFLKKYLYEIARRHPYFYAPELLFFAK
RYKAAFTECCQAADKAACLLPKLDELRDEG
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KASSAKQRLKCASLQKFGERAFKAWAVAR
LSQRFPKAEFAEVSKLVTDLTKVHTECCHG
DLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFV
ESKDVCKNYAEAKDVFLGMFLYEYARRHP
DYSVVLLLRLAKTYETTLEKCCAAADPHEC
YAKVFDEFKPLVEEPQNLIKQNCELFEQLGE
YKFQNALLVRYTKKVPQVSTPTLVEVSRNL
GKVGSKCCKHPEAKRMPCAEDYLSVVLNQ
LCVLHEKTPVSDRVTKCCTESLVNRRPCFSA
LEVDETYVPKEFNAETFTFHADICTLSEKER
QIKKQTALVELVKHKPKATKEQLKAVMDD
FAAFVEKCCKADDKETCFAEEGKKLVAASQ
AALGLLTSLVLYGNKITEIAKGLFDGLVSLQ
LLLLNANKINCLRVNTFQDLQNLNLLSLYD
NKLQTISKGLFADYKDDDDK

LRRD2-2

MARPLCTLLLLMATLAGALADAHKSEVAH
RFKDLGEENFKALVLIAFAQYLQQCPFEDH
VKLVNEVTEFAKTCVADESAENCDKSLHTL
FGDKLCTVATLRETYGEMADCCAKQEPER
NECFLQHKDDNPNLPRLVRPEVDVMCTAFH
DNEETFLKKYLYEIARRHPYFYAPELLFFAK
RYKAAFTECCQAADKAACLLPKLDELRDEG
KASSAKQRLKCASLQKFGERAFKAWAVAR
LSQRFPKAEFAEVSKLVTDLTKVHTECCHG
DLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFV
ESKDVCKNYAEAKDVFLGMFLYEYARRHP
DYSVVLLLRLAKTYETTLEKCCAAADPHEC
YAKVFDEFKPLVEEPQNLIKQNCELFEQLGE
YKFQNALLVRYTKKVPQVSTPTLVEVSRNL
GKVGSKCCKHPEAKRMPCAEDYLSVVLNQ
LCVLHEKTPVSDRVTKCCTESLVNRRPCFSA
LEVDETYVPKEFNAETFTFHADICTLSEKER
QIKKQTALVELVKHKPKATKEQLKAVMDD
FAAFVEKCCKADDKETCFAEEGKKLVAASQ
AALGLIVEIRLEQNSIKAIPAGAFTQYKKLKR
IDISKNQISDIAPDAFQGLKSLTSLVLYGNKI
TEIAKGLFDGLVSLQLLLLNANKINCLRVNT
FQDLQNLNLLSLYDNKLQTISKGLFAPLQSI
QTLHLAQNPDYKDDDDK

LRRD2-3

MARPLCTLLLLMATLAGALADAHKSEVAH
RFKDLGEENFKALVLIAFAQYLQQCPFEDH
VKLVNEVTEFAKTCVADESAENCDKSLHTL
FGDKLCTVATLRETYGEMADCCAKQEPER
NECFLQHKDDNPNLPRLVRPEVDVMCTAFH
DNEETFLKKYLYEIARRHPYFYAPELLFFAK
RYKAAFTECCQAADKAACLLPKLDELRDEG
KASSAKQRLKCASLQKFGERAFKAWAVAR
LSQRFPKAEFAEVSKLVTDLTKVHTECCHG

29
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DLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFV
ESKDVCKNYAEAKDVFLGMFLYEYARRHP
DYSVVLLLRLAKTYETTLEKCCAAADPHEC
YAKVFDEFKPLVEEPQNLIKQNCELFEQLGE
YKFQNALLVRYTKKVPQVSTPTLVEVSRNL
GKVGSKCCKHPEAKRMPCAEDYLSVVLNQ
LCVLHEKTPVSDRVTKCCTESLVNRRPCFSA
LEVDETYVPKEFNAETFTFHADICTLSEKER
QIKKQTALVELVKHKPKATKEQLKAVMDD
FAAFVEKCCKADDKETCFAEEGKKLVAASQ
AALGLISCPSPCTCSNNIVDCRGKGLMEIPA
NLPEGIVEIRLEQNSIKAIPAGAFTQYKKLKR
IDISKNQISDIAPDAFQGLKSLTSLVLYGNKI
TEIAKGLFDGLVSLQLLLLNANKINCLRVNT
FQDLQNLNLLSLYDNKLQTISKGLFAPLQSI
QTLHLAQNPFVCDCHLKWLADYLQDNPIET
SGARCSSPRRLANKRISQIKSKKFRCSDYKD
DDDK

30/96

LRRD2-4

MARPLCTLLLLMATLAGALADAHKSEVAH
RFKDLGEENFKALVLIAFAQYLQQCPFEDH
VKLVNEVTEFAKTCVADESAENCDKSLHTL
FGDKLCTVATLRETYGEMADCCAKQEPER
NECFLQHKDDNPNLPRLVRPEVDVMCTAFH
DNEETFLKKYLYEIARRHPYFYAPELLFFAK
RYKAAFTECCQAADKAACLLPKLDELRDEG
KASSAKQRLKCASLQKFGERAFKAWAVAR
LSQRFPKAEFAEVSKLVTDLTKVHTECCHG
DLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFV
ESKDVCKNYAEAKDVFLGMFLYEYARRHP
DYSVVLLLRLAKTYETTLEKCCAAADPHEC
YAKVFDEFKPLVEEPQNLIKQNCELFEQLGE
YKFQNALLVRYTKKVPQVSTPTLVEVSRNL
GKVGSKCCKHPEAKRMPCAEDYLSVVLNQ
LCVLHEKTPVSDRVTKCCTESLVNRRPCFSA
LEVDETYVPKEFNAETFTFHADICTLSEKER
QIKKQTALVELVKHKPKATKEQLKAVMDD
FAAFVEKCCKADDKETCFAEEGKKLVAASQ
AALGLGGGGSGGGGSGGGGSLTSLVLYGN
KITEIAKGLFDGLVSLQLLLLNANKINCLRV
NTFQDLQNLNLLSLYDNKLQTISKGLFADY
KDDDDK

10

LRRD2-5

MARPLCTLLLLMATLAGALADAHKSEVAH
RFKDLGEENFKALVLIAFAQYLQQCPFEDH
VKLVNEVTEFAKTCVADESAENCDKSLHTL
FGDKLCTVATLRETYGEMADCCAKQEPER
NECFLQHKDDNPNLPRLVRPEVDVMCTAFH
DNEETFLKKYLYEIARRHPYFYAPELLFFAK
RYKAAFTECCQAADKAACLLPKLDELRDEG

11
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KASSAKQRLKCASLQKFGERAFKAWAVAR
LSQRFPKAEFAEVSKLVTDLTKVHTECCHG
DLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFV
ESKDVCKNYAEAKDVFLGMFLYEYARRHP
DYSVVLLLRLAKTYETTLEKCCAAADPHEC
YAKVFDEFKPLVEEPQNLIKQNCELFEQLGE
YKFQNALLVRYTKKVPQVSTPTLVEVSRNL
GKVGSKCCKHPEAKRMPCAEDYLSVVLNQ
LCVLHEKTPVSDRVTKCCTESLVNRRPCFSA
LEVDETYVPKEFNAETFTFHADICTLSEKER
QIKKQTALVELVKHKPKATKEQLKAVMDD
FAAFVEKCCKADDKETCFAEEGKKLVAASQ
AALGLGGGGSGGGGSGGGGSIVEIRLEQNSI
KAIPAGAFTQYKKLKRIDISKNQISDIAPDAF
QGLKSLTSLVLYGNKITEIAKGLFDGLVSLQ
LLLLNANKINCLRVNTFQDLQNLNLLSLYD
NKLQTISKGLFAPLQSIQTLHLAQNPDYKDD
DDK

LRRD2-6

MARPLCTLLLLMATLAGALADAHKSEVAH
RFKDLGEENFKALVLIAFAQYLQQCPFEDH
VKLVNEVTEFAKTCVADESAENCDKSLHTL
FGDKLCTVATLRETYGEMADCCAKQEPER
NECFLQHKDDNPNLPRLVRPEVDVMCTAFH
DNEETFLKKYLYEIARRHPYFYAPELLFFAK
RYKAAFTECCQAADKAACLLPKLDELRDEG
KASSAKQRLKCASLQKFGERAFKAWAVAR
LSQRFPKAEFAEVSKLVTDLTKVHTECCHG
DLLECADDRADLAKYICENQDSISSKLKECC
EKPLLEKSHCIAEVENDEMPADLPSLAADFV
ESKDVCKNYAEAKDVFLGMFLYEYARRHP
DYSVVLLLRLAKTYETTLEKCCAAADPHEC
YAKVFDEFKPLVEEPQNLIKQNCELFEQLGE
YKFQNALLVRYTKKVPQVSTPTLVEVSRNL
GKVGSKCCKHPEAKRMPCAEDYLSVVLNQ
LCVLHEKTPVSDRVTKCCTESLVNRRPCFSA
LEVDETYVPKEFNAETFTFHADICTLSEKER
QIKKQTALVELVKHKPKATKEQLKAVMDD
FAAFVEKCCKADDKETCFAEEGKKLVAASQ
AALGLGGGGSGGGGSGGGGSISCPSPCTCSN
NIVDCRGKGLMEIPANLPEGIVEIRLEQNSIK
AIPAGAFTQYKKLKRIDISKNQISDIAPDAFQ
GLKSLTSLVLYGNKITEIAKGLFDGLVSLQL
LLLNANKINCLRVNTFQDLQNLNLLSLYDN
KLQTISKGLFAPLQSIQTLHLAQNPFVCDCH
LKWLADYLQDNPIETSGARCSSPRRLANKRI
SQIKSKKFRCSDYKDDDDK

12
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LRRD2-7

MARPLCTLLLLMATLAGALALTSLVLYGNK
ITEIAKGLFDGLVSLQLLLLNANKINCLRVN
TFQDLQNLNLLSLYDNKLQTISKGLFADAH

13
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KSEVAHRFKDLGEENFKALVLIAFAQYLQQ
CPFEDHVKLVNEVTEFAKTCVADESAENCD
KSLHTLFGDKLCTVATLRETYGEMADCCAK
QEPERNECFLQHKDDNPNLPRLVRPEVDVM
CTAFHDNEETFLKKYLYEIARRHPYFYAPEL
LFFAKRYKAAFTECCQAADKAACLLPKLDE
LRDEGKASSAKQRLKCASLQKFGERAFKA
WAVARLSQRFPKAEFAEVSKLVTDLTKVHT
ECCHGDLLECADDRADLAKYICENQDSISSK
LKECCEKPLLEKSHCIAEVENDEMPADLPSL
AADFVESKDVCKNYAEAKDVFLGMFLYEY
ARRHPDYSVVLLLRLAKTYETTLEKCCAAA
DPHECYAKVFDEFKPLVEEPQNLIKQNCELF
EQLGEYKFQNALLVRYTKKVPQVSTPTLVE
VSRNLGKVGSKCCKHPEAKRMPCAEDYLS
VVLNQLCVLHEKTPVSDRVTKCCTESLVNR
RPCFSALEVDETYVPKEFNAETFTFHADICT
LSEKERQIKKQTALVELVKHKPKATKEQLK
AVMDDFAAFVEKCCKADDKETCFAEEGKK
LVAASQAALGLGGGGSGGGGSGGGGSDY
KDDDDK

LRRD2-8

MARPLCTLLLLMATLAGALAIVEIRLEQNSI
KAIPAGAFTQYKKLKRIDISKNQISDIAPDAF
QGLKSLTSLVLYGNKITEIAKGLFDGLVSLQ
LLLLNANKINCLRVNTFQDLQNLNLLSLYD
NKLQTISKGLFAPLQSIQTLHLAQNPDAHKS
EVAHRFKDLGEENFKALVLIAFAQYLQQCP
FEDHVKLVNEVTEFAKTCVADESAENCDKS
LHTLFGDKLCTVATLRETYGEMADCCAKQ
EPERNECFLQHKDDNPNLPRLVRPEVDVMC
TAFHDNEETFLKKYLYEIARRHPYFYAPELL
FFAKRYKAAFTECCQAADKAACLLPKLDEL
RDEGKASSAKQRLKCASLQKFGERAFKAW
AVARLSQRFPKAEFAEVSKLVTDLTKVHTE
CCHGDLLECADDRADLAKYICENQDSISSKL
KECCEKPLLEKSHCIAEVENDEMPADLPSLA
ADFVESKDVCKNYAEAKDVFLGMFLYEYA
RRHPDYSVVLLLRLAKTYETTLEKCCAAAD
PHECYAKVFDEFKPLVEEPQNLIKQNCELFE
QLGEYKFQNALLVRYTKKVPQVSTPTLVEV
SRNLGKVGSKCCKHPEAKRMPCAEDYLSV
VLNQLCVLHEKTPVSDRVTKCCTESLVNRR
PCFSALEVDETYVPKEFNAETFTFHADICTLS
EKERQIKKQTALVELVKHKPKATKEQLKAV
MDDFAAFVEKCCKADDKETCFAEEGKKLV
AASQAALGLGGGGSGGGGSGGGGSDYKD
DDDK

14

LRRD2-9

MARPLCTLLLLMATLAGALAISCPSPCTCSN
NIVDCRGKGLMEIPANLPEGIVEIRLEQNSIK
AIPAGAFTQYKKLKRIDISKNQISDIAPDAFQ

15
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GLKSLTSLVLYGNKITEIAKGLFDGLVSLQL
LLLNANKINCLRVNTFQDLQNLNLLSLYDN
KLQTISKGLFAPLQSIQTLHLAQNPFVCDCH
LKWLADYLQDNPIETSGARCSSPRRLANKRI
SQIKSKKFRCSDAHKSEVAHRFKDLGEENF
KALVLIAFAQYLQQCPFEDHVKLVNEVTEF
AKTCVADESAENCDKSLHTLFGDKLCTVAT
LRETYGEMADCCAKQEPERNECFLQHKDD
NPNLPRLVRPEVDVMCTAFHDNEETFLKKY
LYEIARRHPYFYAPELLFFAKRYKAAFTECC
QAADKAACLLPKLDELRDEGKASSAKQRL
KCASLQKFGERAFKAWAVARLSQRFPKAEF
AEVSKLVTDLTKVHTECCHGDLLECADDRA
DLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNY
AEAKDVFLGMFLYEYARRHPDYSVVLLLRL
AKTYETTLEKCCAAADPHECYAKVFDEFKP
LVEEPQNLIKQNCELFEQLGEYKFQNALLVR
YTKKVPQVSTPTLVEVSRNLGKVGSKCCKH
PEAKRMPCAEDYLSVVLNQLCVLHEKTPVS
DRVTKCCTESLVNRRPCFSALEVDETYVPK
EFNAETFTFHADICTLSEKERQIKKQTALVE
LVKHKPKATKEQLKAVMDDFAAFVEKCCK
ADDKETCFAEEGKKLVAASQAALGLGGGG
SGGGGSGGGGSDYKDDDDK

33/96

LRRD2-10

MARPLCTLLLLMATLAGALALTSLVLYGNK
ITEIAKGLFDGLVSLQLLLLNANKINCLRVN
TFQDLQNLNLLSLYDNKLQTISKGLFAGGG
GSGGGGSGGGGSDAHK SEVAHRFKDLGEE
NFKALVLIAFAQYLQQCPFEDHVKLVNEVT
EFAKTCVADESAENCDKSLHTLFGDKLCTV
ATLRETYGEMADCCAKQEPERNECFLQHK
DDNPNLPRLVRPEVDVMCTAFHDNEETFLK
KYLYEIARRHPYFYAPELLFFAKRYKAAFTE
CCQAADKAACLLPKLDELRDEGKASSAKQ
RLKCASLQKFGERAFKAWAVARLSQRFPKA
EFAEVSKLVTDLTKVHTECCHGDLLECADD
RADLAKYICENQDSISSKLKECCEKPLLEKS
HCIAEVENDEMPADLPSLAADFVESKDVCK
NYAEAKDVFLGMFLYEYARRHPDYSVVLL
LRLAKTYETTLEKCCAAADPHECYAKVFDE
FKPLVEEPQNLIKQNCELFEQLGEYKFQNAL
LVRYTKKVPQVSTPTLVEVSRNLGKVGSKC
CKHPEAKRMPCAEDYLSVVLNQLCVLHEK
TPVSDRVTKCCTESLVNRRPCFSALEVDETY
VPKEFNAETFTFHADICTLSEKERQIKKQTA
LVELVKHKPKATKEQLKAVMDDFAAFVEK
CCKADDKETCFAEEGKKLVAASQAALGLG
GGGSGGGGSGGGGSDYKDDDDK

16
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LRRD2-11

MARPLCTLLLLMATLAGALAIVEIRLEQNSI
KAIPAGAFTQYKKLKRIDISKNQISDIAPDAF
QGLKSLTSLVLYGNKITEIAKGLFDGLVSLQ
LLLLNANKINCLRVNTFQDLQNLNLLSLYD
NKLQTISKGLFAPLQSIQTLHLAQNPGGGGS
GGGGSGGGGSDAHKSEVAHRFKDLGEENF
KALVLIAFAQYLQQCPFEDHVKLVNEVTEF
AKTCVADESAENCDKSLHTLFGDKLCTVAT
LRETYGEMADCCAKQEPERNECFLQHKDD
NPNLPRLVRPEVDVMCTAFHDNEETFLKKY
LYEIARRHPYFYAPELLFFAKRYKAAFTECC
QAADKAACLLPKLDELRDEGKASSAKQRL
KCASLQKFGERAFKAWAVARLSQRFPKAEF
AEVSKLVTDLTKVHTECCHGDLLECADDRA
DLAKYICENQDSISSKLKECCEKPLLEKSHCI
AEVENDEMPADLPSLAADFVESKDVCKNY
AEAKDVFLGMFLYEYARRHPDYSVVLLLRL
AKTYETTLEKCCAAADPHECYAKVFDEFKP
LVEEPQNLIKQNCELFEQLGEYKFQNALLVR
YTKKVPQVSTPTLVEVSRNLGKVGSKCCKH
PEAKRMPCAEDYLSVVLNQLCVLHEKTPVS
DRVTKCCTESLVNRRPCFSALEVDETYVPK
EFNAETFTFHADICTLSEKERQIKKQTALVE
LVKHKPKATKEQLKAVMDDFAAFVEKCCK
ADDKETCFAEEGKKLVAASQAALGLGGGG
SGGGGSGGGGSDYKDDDDK

17

LRRD2-12

MARPLCTLLLLMATLAGALAISCPSPCTCSN
NIVDCRGKGLMEIPANLPEGIVEIRLEQNSIK
AIPAGAFTQYKKLKRIDISKNQISDIAPDAFQ
GLKSLTSLVLYGNKITEIAKGLFDGLVSLQL

LLLNANKINCLRVNTFQDLQNLNLLSLYDN

KLQTISKGLFAPLQSIQTLHLAQNPFVCDCH

LKWLADYLQDNPIETSGARCSSPRRLANKRI
SQIKSKKFRCSGGGGSGGGGSGGGGSDAHK
SEVAHRFKDLGEENFKALVLIAFAQYLQQC

PFEDHVKLVNEVTEFAKTCVADESAENCDK
SLHTLFGDKLCTVATLRETYGEMADCCAKQ
EPERNECFLQHKDDNPNLPRLVRPEVDVMC
TAFHDNEETFLKKYLYEIARRHPYFYAPELL
FFAKRYKAAFTECCQAADKAACLLPKLDEL
RDEGKASSAKQRLKCASLQKFGERAFKAW

AVARLSQRFPKAEFAEVSKLVTDLTKVHTE

CCHGDLLECADDRADLAKYICENQDSISSKL
KECCEKPLLEKSHCIAEVENDEMPADLPSLA
ADFVESKDVCKNYAEAKDVFLGMFLYEYA
RRHPDYSVVLLLRLAKTYETTLEKCCAAAD
PHECYAKVFDEFKPLVEEPQNLIKQNCELFE
QLGEYKFQNALLVRYTKKVPQVSTPTLVEV
SRNLGKVGSKCCKHPEAKRMPCAEDYLSV

VLNQLCVLHEKTPVSDRVTKCCTESLVNRR

18
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PCFSALEVDETYVPKEFNAETFTFHADICTLS
EKERQIKKQTALVELVKHKPKATKEQLKAV
MDDFAAFVEKCCKADDKETCFAEEGKKLV
AASQAALGLGGGGSGGGGSGGGGSDYKD
DDDK

* Trinh tu dugc gach chan trong Bang 3 1 trinh ty lién két GS dé lién két HSA va

LRRD2 vA trinh tu in d4m 1 trinh tu lién két GS d lién két trinh tr duoc thém vao dau

tan cung C dé thé hién protein dung hop & dang cubi cling.

2-2. X4c nhan kha nang lién két thu thé cua cac dang protein dung hop HSA-SIit3

LRRD2 khéc nhau

Slit3 LRRD? lién két véi thu thd Robol hoc Robo2, va két qua 13, lién két p-
catenin v6i M-cadherin ciia nguyén bao dugc giadi phong thong qua hé théng Slit-Robo
d8 kich hoat B-catenin va ting biéu hién ctia myogenin, va sau do, sy hinh thanh céc co
dugc thuc déy b?ang céch tao ra sy phin héa cia cac nguyén bao. Do do, trong vi du nay,
kha ning lién két thy thé ctia 12 loai protein dung hop HSA-SIit3 LRRD2 dugc diéu ché
trong Vi du 2-1 da dugc xac nhan. Kha néng lién két cta 12 loai protein dung hgp HSA-
Slit3 LRRD2 véi thy thé Robol duge dinh lugng bing hé thong ELISA. Piéu kién chi

tiét nhu sau.

Céac thm khéi luong mau microtiter 96 giéng (do cong ty NUNC sin xuét) dugc
phi 12 loai protein dung hgp HSA-Slit3 LRRD2 & 4 °C trong 18 giv ¢ 0, 1, 10, 100 va
1000 nM mbi giéng, c6 tinh dén khéi luong phan tir. Vat liéu phu dugc rira ba 14n bang
cach st dung PBS chira 0,05% Tween 20 (PBST). Qua trinh chin dugc thyc hién véi
PBST duoc bb sung 1% BSA & nhiét d6 phong trong 2 gi¢r dé chan lién két khong dic
hiéu. VAt liéu phtt dugc rira ba lan bing PBST dé loai bo chit dém chan. Sau khi rra,
30ug protein thu dugc tir dong té bao tao xwong tuong Gng duoc phép bam dinh (chét
dém ly giai: 0,5% NP40, 50 mM Tris d6 pH 7,5, 150 mM NaCl, ImM EDTA, 0,2 mM

NaF, 1 mM Na3V04, 1 mM DTT, | mM PMSF va hdn hop tc ché proteinaza) & nhiét
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d6 phong trong 2 gid. Sau khi rira ba 14n bing PBST, khéng thé Robol (abcam: 2b7279)
dugc pha lodng v6i 0,1% BSA & ty 1€ 1: 1000 dugce bam vao d6 ¢ nhiét do phong trong 2
gidr. Sau khi rira ba 14n biing PBST, khang thé lién két HRP (tin higu t€ bao: 7074) duoc
pha lodng véi 0,1% BSA & ty 1€ 1: 2000 dugc két dinh vao d6 & nhiét d6 phong trong 2
gid. Sau khi rira ndm 13n bing PBST, phan umg duoc thyc hién véi dung dich TMB &
37°C trong 30 phut. D& dimg phan tmg, da ding 100 pl HrSO4 1N, dé do do hép thu &

budc séng 450 nm.

Két qua 13, nhu duge minh hoa trong Fig. 3, dd xac nhén 13 kha nang lién két thu

thé cia LRRD2-3 va LRRD2-6 13 tét nhat.
Vidu 3

Nghién ctru duge dong hoc cua protein dung hop Slit3 LRRD2 va HSA-SIit3

LRRD2 & chudt

Trong vi du nay, dua trén két qua ctia Vi du 2, nghién ctru dugc dong hoc da duoc

thyc hién bing céch chon LRRD2-3, chét nay ¢6 kha nang lién két thy thé t6¢ nhat.

Nighién ctru duge dong hoc 1a mdt phin ciia qué trinh phét trién thudc méi va nham
muc dich thu thap thong tin v& sy hép thu, phan phéi, chuyén héa va bai tiét cta thudc
thir nghiém bing céch d4nh gia su thay ddi ndng d6 thudc trong co thé theo thdi gian.
Trong vi du ndy, cac dic tinh dugc dong hoc da duogc xac nhan & chudt sau khi tiém tinh

mach mdt 1an protein dung hop Slit3 LRRD2-3 va HSA-SIit3 LRRD2 (LRRD2-3).
3-1. Hoa chét va dung mdi
Carbamazepin duoc sir dung trong vi du nay duge mua cua Cong ty Sigma Aldrich,

va axetonitril cip d6 HPLC va metanol dugc mua cia cong ty J.T. Baker.
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3-2. Pong vat va didu kién diéu tri

Trong vi du nay, chudt duc dua trén ICR (6 tudn tudi, Cong ty Orient Bio Co., Ltd.,
Seongnam, Republic of Korea) véi trong lugng co thé dao dong tir 30 dén 32,5 g da duge
sir dung. Chudt dugc dé nhin n trong 4 gid trudce khi thir nghiém va viéc nhin an dugc
duy tri dén 4 gidr sau khi didu tri. Noi sinh san duge cho ¢6 4nh séng va béng t6i trong 12

gid, va nhiét do thich hop (t 20 dén 25°C) va do 4m (40 dén 60%) dugc duy tri.
Béang 4

Thir nghiém dugc ddng hoc

Tai liéu diéu tri S8 luong dong vat | Liéu lugng diéu tri
Slit3 LRRD2 4 10 mg/kg
HSA-Slit3 LRRD2 (LRRD2-3) 3 35 mg/kg
Téng 7 -

Slit3 LRRD2 duoc didu ché bing cach hoa tan trong PBS véi lidu 1 mg / mL. HSA-Sit3
LRRD2 (LRRD2-3) dugc didu ché bing cach hda tan trong PBS véi liéu luong 3,5 mg / mL (1
mg / mL déi véi Slit3 LRRD2) ¢6 tinh dén khéi lugng phén tir. Liéu 12 10 mL / kg & ca hai nhém

va dung dich da diéu ché dugc tiém qua tinh mach dudi trai.
3-3. Thir nghiém dugc ddng hoc

Trong trudng hop thir nghiém duge dong hoc, nhitng con chudt nhin an dugc tiém
Slit3 LRRD2 va HSA-Slit3 LRRD2 (LRRD2-3) v6i lidu 10 mg / kg va 35 mg / kg tuong
{mg qua tinh mach dubi. Sau khi ding thuéc, chudt dugc ¢b dinh bing tay & cac thoi diém
tuong tmg 12 0,05, 0,12, 0,33, 1, 3, 7, 10, 24, 48 va 72 gid va sau d6 70 pL méu duge thu

thap tir d4m rdi tinh mach quy dao bén phai bing cach st dung heparin- bng mao dan
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trang. Méu thu dwoc dugc ly tAm trong 5 phit va sau d6 dugc bao quan dong lanh & -

20°C cho dén khi huyét twong dwoc phéan 18p va phan tich.
3-4. Phuong phéap phén tich

Nong dd cta Slit3 LRRD2 trong cic mAu huyét twong dugc dinh luong bang hé
théng HPLC / MS / MS. Truéc khi tién xtr Iy mAu thir, c4c mAu huyét twong duge tinh
ché bing cach st dung hat tir tinh Ni-NTA. Sau khi tinh ché Slit3 LRRD2 va HSA-Slit3
LRRD2 (LRRD2-3) dugc bién tinh biang cach thém 6M uré va 18 mM dithiothreitol
(DTT) vao d6, qua trinh alkyl héa duoc tao ra béng cach st dung 225 mM i6t axetamit.
Sau d6, dé thu dugc peptit dic trung, 850 ng trypsin lon téi t6 hop (V5117, Promega,
Madison, WI, USA) d& dugc thém vao dé va hdn hop thu duge dugc phéan Umg trong ndi
céch thuy & 37°C trong 24 gid. Sau khi 50 pL axit formic 3% hoa tan trong MeOH duogc
thém vao 70 pL san phdm phan huy trypsin dugc tao ra sau phan (mg, mu hon hop duge
treo bang may tron khudy trong 10 phut, ly tim & tdc d6 13500 vong / phut trong 10 phut,
va 160 pL cua phan ndi phia trén dugc 14y va chuyén dén mot binh phén tich, va 5 pL cla
shin ndi phia trén da chuyén duge bom vao hé théng HPLC MSMS dé thc hi¢n phén

tich.
Pidu kién phén tich chi tiét nhu sau.
- Hé théng HPLC: Agilent 1100 (Agilent Technologies, Santa Clara, CA)
- Cot: ZORBAX® C8 3,5 um, 2,1*50 mm (Agilent)
- Pha dong:
A: 0,1% axit formic hoa tan trong nu6c cht

B: Axetonitril
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(Rra giai déng cép)
Time 0—+01—10—-15—-25—-3—5
B (%) B—+5—25—=90—=+0—=+5—5

- Téc d6 dong chay: 300 pL / phut - Nhiét d6: 20 ° C trong cot va 10 ° C trong

khay 14y méu tu dong
- Thoi gian chay: 5 phut

- Phit hién: Khéi phd ké t& cuc Tandem (API 4000, QTRAP®, Applied

Biosystems / MDS SCIEX, Foster City, CA, USA)
- Khi rém: 20 psi
- Khi ngudn ion 1: 50 psi
- Khi ngudn ion 2: 60 psi
- Dién 4p Ionspray: 5500 V
- Nhiét dg: 600°C
- Ché d9 giam sat nhiéu phan tng (MRM): tich cyuc

Céc ion phén tir ctia peptit ddc trung Slit3 LRRD2 (P6) bi phin manh bdi ning
luong va cham 23 V va khi va cham dugc dat thanh 'trung binh (8 psi)' trong thiét bi. Cac
ion duoc phat hién & ché 4 MRM tich cyc véi ESI, va P6 dugc dinh lugng tir 587,97 dén
491,50 theo don vi m/z. C4c dinh phat hién duge tich hop bing phin mém Analyst phién
ban 1.4.2 (Hé théng sinh hoc vmg dung/MDS SCIEX). Khoang dinh luong cua Slit3

LRRD2 trong huyét tuong 1a 1 dén 100 pg /mL va ctia HSA-S1it3 LRRD2 (LRRD2-3) la
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3 dén 100 pg/mL. Trong phén tich tuong tmg, Slit3 LRRD2 cho thy thoi gian luu dinh
13 3,29 phit.

3-5. Phén tich dit liéu

Néng dd cia CNC00000 trong huyét twong theo thoi gian dugc xac dinh béang
phuong phép phén tich LC-MS/MS nhu dugc md ta trong Vi du 3-4 va cac thong sb dugc
dong hoc (thong s6 PK) dugc tinh toan bang cach st dung phan tich khong ngén cia
WinNonlin® 4.2 (Pharsight Corp., Phin mém Cary, NC, USA). Nong d6 81 da (Cmax) V2
thoi gian dén ndng d6 t6i da (Tma) dugc tinh ton tam thoi tir dudng cong theo ndng do
thubc trong méu so véi thoi gian, va hiing s6 tdc do thai trir (Ke) dugc tinh bing phan tich

hdi quy tuyén tinh trong giai doan cudi cua thang do logarit.

Thoi gian ban phan huy (T12) dugc tinh béang cach chia LN2 cho Ke, va dién tich
dudi dudng cong ndng d¢ thude trong mau so véi thai gian (AUCo-») va dién tich dudi
dudng cong ndéng do thubc trong méu so véi thoi gian (AUMCo ) dugc tinh bang quy
thc hinh thang tuyén tinh va phuong phép ngoai suy dién tich tiéu chuén. Khe hér (CL) va
thé tich phén bd trang thai én dinh (Vss) dugc tinh theo Phuong trinh 1 dén Phuong trinh

3 nhu sau:

Phuong trinh 1

Dose

CL=

Phuong trinh 2
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Ve = MRT X CL

Phuong trinh 3

3-6. Két qua

41/96

Nong dd cua Slit3 LRRD2 va HSA-SIit3 LRRD2 (LRRD2-3) trong huyét tuong

theo thoi gian nhu duoc thé hién trén Fig. 4 va Bang 5 va Bang 6, va céc thong s6 duoc

dong hoc dugc thé hién trong Bang 6. Cac thong s6 lién quan va tAt ca céc gia tri dugc

tinh toan cho timg cé thé va sau d6 dugc tinh trung binh. Dé cap dén mo hinh ndng do

mau va hd so thi nghiém dong V4t theo thoi gian, bat ky quén thé bat thudng nao d&u bi

loai khoi phén tich dit liéu va nhom thi nghiém duoc st dung dé phan tich dit liéu dugc

thiét 1ap c6 it nhit n =3 tr& 1én.

Bang 5

Ndng d6 huyét tuong sau khi tiém tinh mach Slit3

Nong d6 trong huyét tuong cua Slit3 (pg / mL)
Thoi gian #1 #2 #3 #4 Trung S.D.
(gid) binh

0,05 122 90,9 97,6 96,7 102 13,8
0,12 62,6 61,4 47,9 59,7 57,9 6,77
0,33 14,1 11,4 12,1 11,0 12,2 1,38
1 0,66 0,48 0,84 0,71 0,67 0,15
3 BQL BQL BQL BQL 0,000 |

7 BQL BQL BQL BQL 0,000 |

10 BQL BQL BQL BQL 0,000 |

4 QL QL BQL QL 0,000 |-

BQL: Khi nho hon giéi han dinh lugng, n6 dugc coi la bang "0"
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Bang 6

Néng do huyét twong sau khi tiém tinh mach HSA-Slit3 (LRRD2-3)

Ndng d6 trong huyét twong ctia Slit3 (ug/ mL)
Thoi gian #6 #7 #8 Trung binh | S.D.
(gi0)

0,05 587 460 577 541 70,6
0,12 539 366 480 462 87,9
0,33 355 327 441 374 59,4
1 217 199 262 226 32,4
3 82,8 73,6 98,9 85,1 12,8
7 18,9 18,5 23,4 20,3 2,72
10 9,71 7,64 12,5 9,95 2,44
24 BQL QL QL 0,000 -

* BQL: Khi nho hon giéi han dinh lugng, né dugce coi la b%mg "0".
Nhu da x4c nhén trong Bang 7 sau dy, Slit3 LRRD2 (LRRD2-3) lién két HSA

cho thiy thdi gian ban phan hity dugc cai thién xap xi 14 1an so v6i Slit3 LRRD2.

Bang 7
Tham s6 Slit3 LRRD2 HSA-Slit3 LRRD2 (LRRD2-3)
Trung binh  S.D. Trung binh S.D.

Tmax (2i0) 0,050 + 0,000 0,050 + 0,000
Co (ug/mL) 153,9 33,25 607,8 59,87
Crmax (ng/mL) 101,8 + 13,79 5413 =+ 70,61
T (gid) 0,139 + 0,012 1,993 + 0,147
AUCcs (ng'h/mL) 23,63 + 2,534 019,9 + 1312
AUCint (ng-h/mL) D377 + 2,530 0481 + 136,1
CL (mL/h/kg) 4240 + 40,88 10,69 =+ 1,504
Vs (mL/kg) 61,46 + 7,368 41 + 37293

Vidu4

X4c nhan hiéu qua in vivo cua Slit3 LRRD2 gén véi HSA

Nhimg con chuét Balbe trui 16ng 9 tudn tudi bi cét bd budng trimg duge diéu tri
bing Slit3 LRRD2 ma albumin khong bi rang budc hodc protein dung hop HSA-SIit3

LRD2 (LRRD2-3) trong 4 tudn ké tir khi chudt duge 11 tuan tudi. M&i loai thudc duoc sir
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dung bing cach tiém vao tinh mach mét 1An mdi ngay, nam 1an mdi tuén, va Slit3 LRRD2
va Slit3 LRRD2 gén véi HSA (LRRD2-3) duoc ti€ém hang ngay voi lidu twong tmg 12 10
mg va 37,13 mg (Slit3 LRRD2 tuong umg vdi 10 mg hang ngay). Sau khi didu tri xong,

co dép duge thu thap va do khéi lugng ctia co, va két qua dugc thé hién trong Bang 8 sau

day.
Bang 8
Nhém Khdi lugng co (mg) cia co dép
Doi ching (n = 8) 5,89 £ 0,25
Slit3 LRRD2 (n = 8) 6,73 + 0,20*
Protein dung hop HSA-SIit3 6,80 + 1,75*
LRRD2 (LRRD2-3) (n = 8)

*P < 0,05, so véi dbi chimg khong diéu tri

Nhu duge thé hién trong Bang 8, ca Slit3 LRRD2 khong lién két v6i albumin va
Slit3 LRRD? lién két véi HSA déu 1am ting déng ké khdi lugng co cia co dép. Tuy nhién,
Slit3 LRRD2 gén véi HSA thm chi con cho théy hiéu qua diéu trj manh hon so véi Slit3

LRRD2 khéng lién két véi albumin.
Kha ning 4p dung trong cong nghiép

Vi LRRD?2 lién két v6i albumin ctia protein Slit3 c6 cung hiéu qua té bao hoc nhu
LRRD2 khong lién két v6i albumin cua protein Slit3 va c6 thoi gian ban phén hiry in vivo
tang 1én dang k& so v6i LRRD2 khong lién két v6i albumin cda protein Slit3, cac bé¢nh

lién quan dén co ¢6 thé dugc phong ngira hodc diéu tri mot cach hiéu qua hon.

Céc du 4n nghién ctru va phat tridn quéc gia hd trg sang ché nay nhu sau.
(1) [Céc du 4n nghién ciru va phét trién qudc gia hd trg sing ché]
[S6 nhén dang dy 4n] 2017-1229 (HI15C0377010017)

[Tén B6] B Y té va Phuc loi
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[Co quan quéan ly nghién ctru] Vién phat trién cong nghiép y t& Han Quéc

[Tén du 4n nghién ctru] Nghién ctru dich theo huéng dich bénh

[Tiéu d& nghién ctru] Kham phé céc yéu td bai tiét t€ bao dai nhan c6 tac dung thuc
dAy hinh thanh xuong

[Ty 1€ dong gop] 75/100

[T6 chirc hanh chinh] Trung tdm Y té Asan, Seoul

[Thoi gian nghién ciru] 7 thang 9 ndm 2017 dén 6 thang 9 nim 2018

(2) [C4c dy 4n nghién ciru va phét trién qudc gia ho trg sang ché nay]

[S5 nhan dang duy 4n] 2013-2234 (HI13C1634060018)

[Tén B6] Bo Y té va Phic loi

[Co quan quan ly nghién ciru] Vién phat trién cong nghiép y t€ Han Qudc

[Tén du 4n nghién ctru] Nghién ciru dich theo hudéng dich bénh

[Tén nghién ctru] Nghién ctru duge dong hoc cia Slit3 LRRD2 va x4c minh doc
tinh in vivo bing cach st dung chudt Slit3 TG

[Ty 1& déng gbp] 25/100

[Té chirc hanh chinh] Hop téc Cong nghiép & Hoc thudt tai Dai hoc Quéc gia
Chungnam (IAC)

[Thoi gian nghién ctu] tir ngay 1 thang 11 nam 2013 dén ngay 30 thang 6 nim
2019
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YEU CAU BAO HO
1. Protein dung hop bao gdm LRRD2 cua protein Slit3 lién két véi albumin, trong d6
LRRD2 cua protein Slit3 bao gdm trinh ty axit amin 12 SEQ ID NO: 3.
2. Protein dung hop theo diém 1, trong d6 albumin 12 albumin huyét thanh ngudi.
3. Protein dung hop theo diém 2, trong d6 albumin huyét thanh ngudi dugc lién Kkét véi
dAu tan cing N cia LRRD2 ciia protein Slit3.
4. Protein dung hop theo diém 3, trong d6 albumin huyét thanh ngudi bao gbm trinh tur
axit amin la SEQ ID NO: 2.
5. Protein dung hop theo diém 1, con bao gbm trinh ty lién két gitra albumin va LRRD2
cua protein Slit3.
6. Protein dung hop theo didm 5, trong d6 trinh tw lién két 1a (GGGGS)n, trong d6 n 1a sd
nguyén tir 1 dén 10.
7. Phan tir axit nucleic ma héa protein dung hop theo diém bét ky trong s6 céc diém tir 1
dén 6.
8. Vecto tai td hop bao gdm phan tir axit nucleic theo diém 7.
9. Chét bién dbi bao gdm vecto tai t& hop theo diém 8.
10. Phuong phép diéu ché protein dung hop chira LRRD2 cua protein Slit3 lién két voi
albumin, phuong phap nay bao gbm budc nudi cy chét bién dbi theo diém 9.
11. Dugc phdm chira protein dung hop theo diém bt ky trong s cac diém tir 1 dén 6 dé
ngin ngura hodc didu tri bénh vé co, trong d6 bénh vé co 1a do suy giam chirc nang co,
hao mon co hodc thoéi hoa co.
12. Dugc phdm chira protein dung hop theo diém bét ky trong s cac diém tir 1 dén 6 dé
ngan ngua hodc didu tri bénh vé co, trong d6 dugc phém duoc s dung dudi dang thudc
tiém.
13. Dugc phim chira protein dung hop theo diém bét k¥ trong sb céc diém tir 1 dén 6 dé

ngan ngira hodc diéu tri bénh vé co, trong d6 bénh vé co la mét ho#c nhiéu bénh dugc
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chon ttr nhdm bao g6m mét trurong luc co, teo co, loan dudng co, thodi hda co, nhuoc co,
hao mon co va hoi chimg suy giam co bép.
14. Ché phim chira protein dung hop theo diém bt ky trong s cac diém tir 1 dén 6 dé

ci thién thoi gian ban phan huty in vivo cia LRRD2 cia protein Slit3.
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430

Met

Val

Thr

Asp

His

510

Gln

Glu

Tyr

Ala

335

Lys

His

Glu

Gly

Val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys

His

Ser

480

Thr

Asp

Ala

Leu
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Lys
545

Ala

Ala

Ala

Asp

Ala

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

<220>
<223>

<400>

Val

Asp

Ser

3
209
PRT
Nhén

Met

Lys

Gln
580

tao

Asp

Glu
565

Ala

S1it3 LRRD2

3

Ile Ser Cys

1

Arg

Val

Ala

Gln

65

Thr

Leu

Lys

Asn

Leu
145

Gly

Glu

Phe

50

Ile

Ser

Phe

Ile

Leu

130

Phe

Lys

Ile

35

Thr

Ser

Leu

Asp

Asn

115

Leu

Ala

Pro

Gly

20

Arg

Gln

Asp

Val

Gly

100

Cys

Ser

Pro

Ser

Leu

Leu

Tyr

Ile

Leu

85

Leu

Leu

Leu

Leu

Asp
550

Thr

Ala

Pro

Met

Glu

Lys

Ala

70

Tyr

Val

Arg

Tyr

Gln
150

Phe Ala Ala

Cys Phe Ala

Leu Gly Leu

Cys

Glu

Gln

Lys

55

Pro

Gly

Ser

Val

Asp

135

Ser

Thr

Ile

Asn

40

Leu

Asp

Asn

Leu

Asn

120

Asn

Ile

585

Cys

Pro

25

Ser

Lys

Ala

Lys

Gln

105

Thr

Lys

Gln

51158

Phe Val Glu Lys Cys Cys Lys

555

560

Glu Glu Gly Lys Lys Leu Val

570

Ser

10

Ala

Ile

Arg

Phe

Ile

90

Leu

Phe

Leu

Thr

Asn

Asn

Lys

Ile

Gln

75

Thr

Leu

Gln

Gln

Leu
155

Asn

Leu

Ala

Asp

60

Gly

Glu

Leu

Asp

Thr

140

His

Ile

Pro

Ile

45

Ile

Leu

Ile

Leu

Leu

125

Ile

Leu

Val

Glu

30

Pro

Ser

Lys

Ala

Asn

110

Gln

Ser

Ala

575

Asp

15

Gly

Ala

Lys

Ser

Lys

95

Ala

Asn

Lys

Gln

Cys

Ile

Gly

Asn

Leu

80

Gly

Asn

Leu

Gly

Asn
160
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Pro Phe Val

Asp Asn Pro

Leu Ala Asn

Ser

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

<220>
<223>

<400>

195

PRT
Nhéan

FLAG

4

Asp Tyr Lys

1

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

<220>
<223>

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

<400>

Gly Gly Gly Gly

1

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

<220>
<223>

Cys

Ile
180

Lys

tao

Asp

5

5

PRT

Nhén tao
Lién két
LAP LAI
(1)..(5)
Gbc axit
5

15
PRT

Nhén tao

Lién

ket

51158

Asp Cys His Leu Lys Trp Leu Ala Asp Tyr Leu Gln
165 170 175

Glu Thr Ser Gly Ala Arg Cys Ser Ser Pro Arg Arg
185 190

Arg Ile Ser Gln Ile Lys Ser Lys Lys Phe Arg Cys
200 205

Asp Asp Asp Lys
5

GS

amin & vi tri 1 d&n vi tri 5 dugc ldp lai tu 1 dén 5 1an.

Ser
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<400>

6

Gly Gly Gly Gly

1

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

<220>
<223>

<400>

7
681
PRT
Nhéan

tao

LRRD2-1

7

Met Ala Arg

1

Gly

Asp

Gln

Glu

65

Asn

Val

Lys

Asn

Thr

145

Glu

Ala

Leu

Tyr

50

Val

Cys

Ala

Gln

Pro

130

Ala

Ile

Leu

Gly

Leu

Thr

Asp

Thr

Glu

115

Asn

Phe

Ala

Pro

Ala

20

Glu

Gln

Glu

Lys

Leu

100

Pro

Leu

His

Arg

51158

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

5

Leu

Asp

Glu

Gln

Phe

Ser

85

Arg

Glu

Pro

Asp

Arg
165

Cys

Ala

Asn

Cys

Ala

70

Leu

Glu

Arg

Arg

Asn

150

His

Thr

His

Phe

Pro

55

Lys

His

Thr

Asn

Leu

135

Glu

Pro

Leu

Lys

Lys

40

Phe

Thr

Thr

Tyr

Glu

120

Val

Glu

Tyr

Leu

Ser

25

Ala

Glu

Cys

Leu

Gly

105

Cys

Arg

Thr

Phe

10

Leu

10

Glu

Leu

Asp

Val

Phe

90

Glu

Phe

Pro

Phe

Tyr
170

Leu

Val

Val

His

Ala

75

Gly

Met

Leu

Glu

Leu

155

Ala

Met

Ala

Leu

vVal

Asp

Asp

Ala

Gln

Val

140

Lys

Pro

Ala

His

Ile

45

Lys

Glu

Lys

Asp

His

125

Asp

Lys

Glu

Thr

Arg

30

Ala

Leu

Ser

Leu

Cys

110

Lys

Val

Tyr

Leu

15

Leu

15

Phe

Phe

Val

Ala

Cys

95

Cys

Asp

Met

Leu

Leu
175

Ala

Lys

Ala

Asn

Glu

80

Thr

Ala

Asp

Cys

Tyr

160

Phe
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Phe

Asp

Gly

Lys

225

Gln

Asp

Cys

Asp

Glu

305

Asp

Lys

Glu

Leu

Asp

385

Val

Ala

Lys

Lys

210

Phe

Arg

Leu

Ala

Ser

290

Lys

Leu

Asn

Tyr

Ala

370

Pro

Glu

Lys

Ala

195

Ala

Gly

Phe

Thr

Asp

275

Ile

Ser

Pro

Tyr

Ala

355

Lys

His

Glu

Arg

180

Ala

Ser

Glu

Pro

Lys

260

Asp

Ser

His

Ser

Ala

340

Arg

Thr

Glu

Pro

Tyr

Cys

Ser

Arg

Lys

245

Val

Arg

Ser

Cys

Leu

325

Glu

Arg

Tyr

Cys

Gln
405

Lys

Leu

Ala

Ala

230

Ala

His

Ala

Lys

Ile

310

Ala

Ala

His

Glu

Tyr

390

Asn

Ala

Leu

Lys

215

Phe

Glu

Thr

Asp

Leu

295

Ala

Ala

Lys

Pro

Thr

375

Ala

Leu

Ala

Pro

200

Gln

Lys

Phe

Glu

Leu

280

Lys

Glu

Asp

Asp

Asp

360

Thr

Lys

Ile

Phe

185

Lys

Arg

Ala

Ala

Cys

265

Ala

Glu

Val

Phe

Val

345

Tyr

Leu

Val

Lys

51158

Thr

Leu

Leu

Trp

Glu

250

Cys

Lys

Cys

Glu

Val

330

Phe

Ser

Glu

Phe

Gln
410

Glu

Asp

Lys

Ala

235

Val

His

Tyr

Cys

Asn

315

Glu

Leu

Val

Lys

Asp

395

Asn

Cys

Glu

Cys

220

Val

Ser

Gly

Ile

Glu

300

Asp

Ser

Gly

Val

Cys

380

Glu

Cys

Cys

Leu

205

Ala

Ala

Lys

Asp

Cys

285

Lys

Glu

Lys

Met

Leu

365

Cys

Phe

Glu

Gln

190

Arg

Ser

Arg

Leu

Leu

270

Glu

Pro

Met

Asp

Phe

350

Leu

Ala

Lys

Leu

Ala

Asp

Leu

Leu

Val

255

Leu

Asn

Leu

Pro

Val

335

Leu

Leu

Ala

Pro

Phe
415

Ala

Glu

Gln

Ser

240

Thr

Glu

Gln

Leu

Ala

320

Cys

Tyr

Arg

Ala

Leu

400

Glu
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Gln

Lys

Asn

Arg

465

Cys

Cys

Val

Phe

Lys

545

Lys

Lys

Lys

Leu

Asp

625

Asn

Leu

Lys

Leu

450

Met

Val

Thr

Asp

His

530

Gln

Glu

Cys

Lys

Val

610

Gly

Cys

Gly

Val

435

Gly

Pro

Leu

Glu

Glu

515

Ala

Thr

Gln

Cys

Leu

595

Leu

Leu

Leu

Glu

420

Pro

Lys

Cys

His

Ser

500

Thr

Asp

Ala

Leu

Lys

580

Val

Tyr

Val

Arg

Tyr

Gln

Val

Ala

Glu

485

Leu

Tyr

Ile

Leu

Lys

565

Ala

Ala

Gly

Ser

Val
645

Lys

Val

Gly

Glu

470

Lys

Val

Val

Cys

Val

550

Ala

Asp

Ala

Asn

Leu

630

Asn

Phe

Ser

Ser

455

Asp

Thr

Asn

Pro

Thr

535

Glu

Val

Asp

Ser

Lys

615

Gln

Thr

Gln

Thr

440

Lys

Tyr

Pro

Arg

Lys

520

Leu

Leu

Met

Lys

Gln

600

Ile

Leu

Phe

Asn

425

Pro

Cys

Leu

Val

Arg

505

Glu

Ser

Val

Asp

Glu

585

Ala

Thr

Leu

Gln

51158

Ala

Thr

Cys

Ser

Ser

490

Pro

Phe

Glu

Lys

Asp

570

Thr

Ala

Glu

Leu

Asp
650

Leu

Leu

Lys

Val

475

Asp

Cys

Asn

Lys

His

555

Phe

Cys

Leu

Ile

Leu

635

Leu

Leu

Val

His

460

Val

Arg

Phe

Ala

Glu

540

Lys

Ala

Phe

Gly

Ala

620

Asn

Gln

Val

Glu

445

Pro

Leu

Val

Ser

Glu

525

Arg

Pro

Ala

Ala

Leu

605

Lys

Ala

Asn

Arg

430

Val

Glu

Asn

Thr

Ala

510

Thr

Gln

Lys

Phe

Glu

590

Leu

Gly

Asn

Leu

Tyr

Ser

Ala

Gln

Lys

495

Leu

Phe

Ile

Ala

Val

575

Glu

Thr

Leu

Lys

Asn
655

Thr

Arg

Lys

Leu

480

Cys

Glu

Thr

Lys

Thr

560

Glu

Gly

Ser

Phe

Ile

640

Leu
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Leu Ser Leu Tyr

660

Ala Asp Tyr Lys

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

<220>
<223>

<400>

Met

Gly

Asp

Gln

Glu

65

Asn

Val

Lys

Asn

Thr

145

Glu

Ala

Ala

Leu

Tyr

50

Val

Cys

Ala

Gln

Pro

130

Ala

Ile

675

8
743
PRT
Nhéan

tao

LRRD2-2

8

Arg

Leu

Gly

35

Leu

Thr

Asp

Thr

Glu

115

Asn

Phe

Ala

Pro

Ala

20

Glu

Gln

Glu

Lys

Leu

100

Pro

Leu

His

Arg

51158

Asp Asn Lys Leu Gln Thr Ile Ser Lys Gly Leu Phe

665

Asp Asp Asp Asp Lys

Leu

Asp

Glu

Gln

Phe

Ser

85

Arg

Glu

Pro

Asp

Arg
165

Cys

Ala

Asn

Cys

Ala

70

Leu

Glu

Arg

Arg

Asn

150

His

Thr

His

Phe

Pro

55

Lys

His

Thr

Asn

Leu

135

Glu

Pro

680

Leu

Lys

Lys

40

Phe

Thr

Thr

Tyr

Glu

120

Val

Glu

Tyr

Leu

Ser

25

Ala

Glu

Cys

Leu

Gly

105

Arg

Thr

Phe

Leu

10

Glu

Leu

Asp

Val

Phe

90

Glu

Phe

Pro

Phe

Tyr
170

Leu

Val

Val

His

Ala

75

Gly

Met

Leu

Glu

Leu

155

Ala

Met

Ala

Leu

Val

60

Asp

Asp

Ala

Gln

Val

140

Lys

Pro

Ala

His

Ile

45

Lys

Glu

Lys

Asp

His

125

Asp

Lys

Glu

670

Thr

Arg

30

Ala

Leu

Ser

Leu

Cys

110

Lys

Val

Tyr

Leu

Leu

15

Phe

Phe

Val

Ala

Cys

95

Cys

Asp

Met

Leu

Leu
175

Ala

Lys

Ala

Asn

Glu

80

Thr

Ala

Asp

Cys

Tyr

160

Phe
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Phe

Asp

Gly

Lys

225

Gln

Asp

Cys

Asp

Glu

305

Asp

Lys

Glu

Leu

Asp

385

Val

Ala

Lys

Lys

210

Phe

Arg

Leu

Ala

Ser

290

Lys

Leu

Asn

Tyr

Ala

370

Pro

Glu

Lys

Ala

195

Ala

Gly

Phe

Thr

Asp

275

Ile

Ser

Pro

Tyr

Ala

355

Lys

His

Glu

Arg

180

Ala

Ser

Glu

Pro

Lys

260

Asp

Ser

His

Ser

Ala

340

Arg

Thr

Glu

Pro

Tyr

Cys

Ser

Arg

Lys

245

Val

Arg

Ser

Cys

Leu

325

Glu

Arg

Tyr

Cys

Gln
405

Lys

Leu

Ala

Ala

230

Ala

His

Ala

Lys

Ile

310

Ala

Ala

His

Glu

Tyr

390

Asn

Ala

Leu

Lys

215

Phe

Glu

Thr

Asp

Leu

295

Ala

Ala

Lys

Pro

Thr

375

Ala

Leu

Ala

Pro

200

Gln

Lys

Phe

Glu

Leu

280

Lys

Glu

Asp

Asp

Asp

360

Thr

Lys

Ile

Phe

185

Lys

Arg

Ala

Ala

Cys

265

Ala

Glu

Val

Phe

Val

345

Tyr

Leu

Val

Lys

51158

Thr

Leu

Leu

Trp

Glu

250

Cys

Lys

Cys

Glu

Val

330

Phe

Ser

Glu

Phe

Gln
410

Glu

Asp

Lys

Ala

235

Val

His

Tyr

Cys

Asn

315

Glu

Leu

Val

Lys

Asp

395

Asn

10

Cys

Glu

Cys

220

Val

Ser

Gly

Ile

Glu

300

Asp

Ser

Gly

Val

Cys

380

Glu

Cys

Cys

Leu

205

Ala

Ala

Lys

Asp

Cys

285

Lys

Glu

Lys

Met

Leu

365

Cys

Phe

Glu

Gln

190

Arg

Ser

Arg

Leu

Leu

270

Glu

Pro

Met

Asp

Phe

350

Leu

Ala

Lys

Leu

Ala

Asp

Leu

Leu

Val

255

Leu

Asn

Leu

Pro

Val

335

Leu

Leu

Ala

Pro

Phe
415

Ala

Glu

Gln

Ser

240

Thr

Glu

Gln

Leu

Ala

320

Cys

Tyr

Arg

Ala

Leu

400

Glu
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Gln

Lys

Asn

Arg

465

Cys

Cys

Val

Phe

Lys

545

Lys

Lys

Lys

Ile

Thr

625

Ser

Leu

Lys

Leu

450

Met

Val

Thr

Asp

His

530

Gln

Glu

Cys

Lys

Arg

610

Gln

Asp

Gly

Val

435

Gly

Pro

Leu

Glu

Glu

515

Ala

Thr

Gln

Cys

Leu

595

Leu

Tyr

Ile

Glu

420

Pro

Lys

Cys

His

Ser

500

Thr

Asp

Ala

Leu

Lys

580

Val

Glu

Lys

Ala

Tyr

Gln

Val

Ala

Glu

485

Leu

Tyr

Ile

Leu

Lys

565

Ala

Ala

Gln

Lys

Pro
645

Lys

Val

Gly

Glu

470

Lys

Val

Val

Cys

Val

550

Ala

Asp

Ala

Asn

Leu

630

Asp

Phe

Ser

Ser

455

Asp

Thr

Asn

Pro

Thr

535

Glu

Val

Asp

Ser

Ser

615

Lys

Ala

Gln

Thr

440

Lys

Tyr

Pro

Arg

Lys

520

Leu

Leu

Met

Lys

Gln

600

Ile

Arg

Phe

Asn

425

Pro

Cys

Leu

Val

Arg

505

Glu

Ser

Val

Asp

Glu

585

Ala

Lys

Ile

Gln

51158

Ala

Thr

Cys

Ser

Ser

490

Pro

Phe

Glu

Lys

Asp

570

Thr

Ala

Ala

Asp

Gly
650

Leu

Leu

Lys

Val

475

Asp

Cys

Asn

Lys

His

555

Phe

Cys

Leu

Ile

Ile

635

Leu

11

Leu

Val

His

460

Val

Arg

Phe

Ala

Glu

540

Lys

Ala

Phe

Gly

Pro

620

Ser

Lys

Val

Glu

445

Pro

Leu

Val

Ser

Glu

525

Arg

Pro

Ala

Ala

Leu

605

Ala

Lys

Ser

Arg

430

Val

Glu

Asn

Thr

Ala

510

Thr

Gln

Lys

Phe

Glu

590

Ile

Gly

Asn

Leu

Tyr

Ser

Ala

Gln

Lys

495

Leu

Phe

Ile

Ala

Val

575

Glu

Val

Ala

Gln

Thr
655

Thr

Arg

Lys

Leu

480

Cys

Glu

Thr

Lys

Thr

560

Glu

Gly

Glu

Phe

Ile

640

Ser
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Leu

Asp

Asn

Leu

705

Ala

Tyr

Val

Gly

Cys

690

Ser

Pro

Lys

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

<220>
<223>

<400>

Leu

Leu

675

Leu

Leu

Leu

Asp

822
PRT
Nhéan

Tyr

660

Val

Arg

Tyr

Gln

Asp
740

tao

LRRD2-3

9

Met Ala Arg

1

Gly

Asp

Gln

Glu

65

Asn

Ala

Leu

Tyr

50

Val

Cys

Leu

Gly

Leu

Thr

Asp

Pro

Ala

20

Glu

Gln

Glu

Lys-

Gly

Ser

Val

Asp

Ser

725

Asp

Leu

Asp

Glu

Gln

Phe

Ser
85

Asn

Leu

Asn

Asn

710

Ile

Asp

Cys

Ala

Asn

Cys

Ala

70

Leu

Lys

Gln

Thr

695

Lys

Gln

Lys

Thr

His

Phe

Pro

55

Lys

His

Ile

Leu

680

Phe

Leu

Thr

Leu

Lys

Lys

40

Phe

Thr

Thr

Thr

665

Leu

Gln

Gln

Leu

Leu

Ser

25

Ala

Glu

Cys

Leu

51158

Glu

Leu

Asp

Thr

His
730

Leu

10

Glu

Leu

Asp

Val

Phe
90

Ile

Leu

Leu

Ile

715

Leu

Leu

Val

Val

His

Ala

75

Gly

12

Ala

Asn

Gln

700

Ser

Ala

Met

Ala

Leu

Val

60

Asp

Asp

Lys

Ala

685

Asn

Lys

Gln

Ala

His

Ile

45

Lys

Glu

Lys

Gly

670

Asn

Leu

Gly

Asn

Thr

Arg

30

Ala

Leu

Ser

Leu

Leu

Lys

Asn

Leu

Pro
735

Leu

15

Phe

Phe

Val

Ala

Cys
95

Phe

Ile

Leu

Phe

720

Asp

Ala

Lys

Ala

Asn

Glu

80

Thr
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Val

Lys

Asn

Thr

145

Glu

Phe

Asp

Gly

Lys

225

Gln

Asp

Cys

Asp

Glu

305

Asp

Ala

Gln

Pro

130

Ala

Ile

Ala

Lys

Lys

210

Phe

Arg

Leu

Ala

Ser

290

Lys

Leu

Thr

Glu

115

Asn

Phe

Ala

Lys

Ala

195

Ala

Gly

Phe

Thr

Asp

275

Ile

Ser

Pro

Leu

100

Pro

Leu

His

Arg

Arg

180

Ala

Ser

Glu

Pro

Lys

260

Asp

Ser

His

Ser

Arg

Glu

Pro

Asp

Arg

165

Tyr

Cys

Ser

Arg

Lys

245

Val

Arg

Ser

Cys

Leu
325

Glu

Arg

Arg

Asn

150

His

Lys

Leu

Ala

Ala

230

Ala

His

Ala

Lys

Ile

310

Ala

Thr

Asn

Leu

135

Glu

Pro

Ala

Leu

Lys

215

Phe

Glu

Thr

Asp

Leu

295

Ala

Ala

Tyr

Glu

120

Val

Glu

Tyr

Ala

Pro

200

Gln

Lys

Phe

Glu

Leu

280

Lys

Glu

Asp

Gly

105

Cys

Arg

Thr

Phe

Phe

185

Lys

Arg

Ala

Ala

Cys

265

Ala

Glu

Val

Phe

51158

Glu

Phe

Pro

Phe

Tyr

170

Thr

Leu

Leu

Trp

Glu

250

Cys

Lys

Cys

Glu

Val
330

Met

Leu

Glu

Leu

155

Ala

Glu

Asp

Lys

Ala

235

Val

His

Tyr

Cys

Asn

315

Glu

13

Ala

Gln

Val

140

Lys

Pro

Cys

Glu

Cys

220

Val

Ser

Gly

Ile

Glu

300

Asp

Ser

Asp

His

125

Asp

Lys

Glu

Cys

Leu

205

Ala

Ala

Lys

Asp

Cys

285

Lys

Glu

Lys

Cys

110

Lys

Val

Tyr

Leu

Gln

190

Arg

Ser

Arg

Leu

Leu

270

Glu

Pro

Met

Asp

Cys

Asp

Met

Leu

Leu

175

Ala

Asp

Leu

Leu

Val

255

Leu

Asn

Leu

Pro

Val
335

Ala

Asp

Cys

Tyr

160

Phe

Ala

Glu

Gln

Ser

240

Thr

Glu

Gln

Leu

Ala

320

Cys
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Lys

Glu

Leu

Asp

385

Val

Gln

Lys

Asn

Arg

465

Cys

Cys

Val

Phe

Lys

545

Lys

Asn

Tyr

Ala

370

Pro

Glu

Leu

Lys

Leu

450

Met

Val

Thr

Asp

His

530

Gln

Glu

Tyr

Ala

355

Lys

His

Glu

Gly

Val

435

Gly

Pro

Leu

Glu

Glu

515

Ala

Thr

Gln

Ala

340

Arg

Thr

Glu

Pro

Glu

420

Pro

Lys

Cys

His

Ser

500

Thr

Asp

Ala

Leu

Glu

Arg

Tyr

Cys

Gln

405

Tyr

Gln

Val

Ala

Glu

485

Leu

Tyr

Ile

Leu

Lys
565

Ala

His

Glu

Tyr

390

Asn

Lys

Val

Gly

Glu

470

Lys

Val

Val

Cys

Val

550

Ala

Lys

Pro

Thr

375

Ala

Leu

Phe

Ser

Ser

455

Asp

Thr

Asn

Pro

Thr

535

Glu

Val

Asp

Asp

360

Thr

Lys

Ile

Gln

Thr

440

Lys

Tyr

Pro

Arg

Lys

520

Leu

Leu

Met

Val

345

Tyr

Leu

Val

Lys

Asn

425

Pro

Cys

Leu

Val

Arg

505

Glu

Ser

Val

Asp

51158

Phe

Ser

Glu

Phe

Gln

410

Ala

Thr

Cys

Ser

Ser

490

Pro

Phe

Glu

Lys

Asp
570

Leu

Val

Lys

Asp

395

Asn

Leu

Leu

Lys

Val

475

Asp

Cys

Asn

Lys

His

555

Phe

14

Gly

Val

Cys

380

Glu

Cys

Leu

Val

His

460

Val

Arg

Phe

Ala

Glu

540

Lys

Ala

Met

Leu

365

Cys

Phe

Glu

Val

Glu

445

Pro

Leu

Val

Ser

Glu

525

Arg

Pro

Ala

Phe

350

Leu

Ala

Lys

Leu

Arg

430

Val

Glu

Asn

Thr

Ala

510

Thr

Gln

Lys

Phe

Leu

Leu

Ala

Pro

Phe

415

Tyr

Ser

Ala

Gln

Lys

495

Leu

Phe

Ile

Ala

Val
575

Tyr

Arg

Ala

Leu

400

Glu

Thr

Arg

Lys

Leu

480

Cys

Glu

Thr

Lys

Thr

560

Glu
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Lys

Lys

Pro

Gly

625

Arg

Gln

Asp

Val

Gly

705

Cys

Ser

Pro

Cys

Ile

785

Lys

Cys

Lys

Ser

610

Leu

Leu

Tyr

Ile

Leu

690

Leu

Leu

Leu

Leu

Asp

770

Glu

Arg

Cys

Leu

595

Pro

Met

Glu

Lys

Ala

675

Tyr

vVal

Arg

Tyr

Gln

755

Cys

Thr

Ile

Lys

580

Val

Cys

Glu

Gln

Lys

660

Pro

Gly

Ser

Val

Asp

740

Ser

His

Ser

Ser

Ala

Ala

Thr

Ile

Asn

645

Leu

Asp

Asn

Leu

Asn

725

Asn

Ile

Leu

Gly

Gln
805

Asp

Ala

Cys

Pro

630

Ser

Lys

Ala

Lys

Gln
710

Thr‘

Lys

Gln

Lys

Ala

790

Ile

Asp

Ser

Ser

615

Ala

Ile

Arg

Phe

Ile

695

Leu

Phe

Leu

Thr

Trp

775

Arg

Lys

Lys

Gln

600

Asn

Asn

Lys

Ile

Gln

680

Thr

Leu

Gln

Gln

Leu

760

Leu

Cys

Ser

Glu

585

Ala

Asn

Leu

Ala

Asp

665

Gly

Glu

Leu

Asp

Thr

745

His

Ala

Ser

Lys

51158

Thr

Ala

Ile

Pro

Ile

650

Ile

Leu

Ile

Leu

Leu

730

Ile

Leu

Asp

Ser

Lys
810

Cys

Leu

Val

Glu

635

Pro

Ser

Lys

Ala

Asn

715

Gln

Ser

Ala

Tyr

Pro

795

Phe

15

Phe

Gly

Asp

620

Gly

Ala

Lys

Ser

Lys

700

Ala

Asn

Lys

Gln

Leu

780

Arg

Arg

Ala

Leu

605

Cys

Ile

Gly

Asn

Leu

685

Gly

Asn

Leu

Gly

Asn

765

Gln

Arg

Cys

Glu

590

Ile

Arg

Val

Ala

Gln

670

Thr

Leu

Lys

Asn

Leu

750

Pro

Asp

Leu

Ser

Glu

Ser

Gly

Glu

Phe

655

Ile

Ser

Phe

Ile

Leu

735

Phe

Phe

Asn

Ala

Asp
815

Gly

Cys

Lys

Ile

640

Thr

Ser

Leu

Asp

Asn

720

Leu

Ala

Val

Pro

Asn

800

Tyr
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Lys Asp Asp Asp

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

<220>
<223>

<400>

10
696
PRT
Nhéan

820

tao

LRRD2-4

10

Met Ala Arg

1

Gly

Asp

Gln

Glu

65

Asn

Val

Lys

Asn

Thr

145

Glu

Phe

Ala

Leu

Tyr

50

Val

Cys

Ala

Gln

Pro

130

Ala

Ile

Ala

Leu

Gly

35

Leu

Thr

Asp

Thr

Glu

115

Asn

Phe

Ala

Lys

Pro

Ala

20

Glu

Gln

Glu

Lys

Leu

100

Pro

Leu

His

Arg

Arg
180

Asp

Leu

Asp

Glu

Gln

Phe

Ser

85

Arg

Glu

Pro

Asp

Arg

165

Tyr

Lys

Cys

Ala

Asn

Cys

Ala

70

Leu

Glu

Arg

Arg

Asn

150

His

Lys

Thr

His

Phe

Pro

55

Lys

His

Thr

Asn

Leu

135

Glu

Pro

Ala

Leu

Lys

Lys

40

Phe

Thr

Thr

Tyr

Glu

120

Val

Glu

Tyr

Ala

Leu

Ser

25

Ala

Glu

Cys

Leu

Gly

105

Cys

Arg

Thr

Phe

Phe
185

51158

Leu

10

Glu

Leu

Asp

Val

Phe

90

Glu

Phe

Pro

Phe

Tyr

170

Thr

Leu

Val

Val

His

Ala

75

Gly

Met

Leu

Glu

Leu

155

Ala

Glu

16

Met

Ala

Leu

Val

60

Asp

Asp

Ala

Gln

Val

140

Lys

Pro

Cys

Ala

His

Ile

45

Lys

Glu

Lys

Asp

His

125

Asp

Lys

Glu

Cys

Thr

Arg

30

Ala

Leu

Ser

Leu

Cys

110

Lys

Val

Tyr

Leu

Gln
190

Leu

15

Phe

Phe

Val

Ala

Cys

95

Cys

Asp

Met

Leu

Leu

175

Ala

Ala

Lys

Ala

Asn

Glu

80

Thr

Ala

Asp

Cys

Tyr

160

Phe

Ala
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Asp

Gly

Lys

225

Gln

Asp

Cys

Asp

Glu

305

Asp

Lys

Glu

Leu

Asp

385

Val

Gln

Lys

Lys

210

Phe

Arg

Leu

Ala

Ser

290

Lys

Leu

Asn

Tyr

Ala

370

Pro

Glu

Leu

Ala

195

Ala

Gly

Phe

Thr

Asp

275

Ile

Ser

Pro

Tyr

Ala

355

Lys

His

Glu

Gly

Ala

Ser

Glu

Pro

Lys

260

Asp

Ser

His

Ser

Ala

340

Arg

Thr

Glu

Pro

Glu
420

Cys

Ser

Arg

Lys

245

Val

Arg

Ser

Cys

Leu

325

Glu

Arg

Tyr

Cys

Gln

405

Tyr

Leu

Ala

Ala

230

Ala

His

Ala

Lys

Ile

310

Ala

Ala

His

Glu

Tyr

390

Asn

Lys

Leu

Lys

215

Phe

Glu

Thr

Asp

Leu

295

Ala

Ala

Lys

Pro

Thr

375

Ala

Leu

Phe

Pro

200

Gln

Lys

Phe

Glu

Leu

280

Lys

Glu

Asp

Asp

Asp

360

Thr

Lys

Ile

Gln

Lys

Arg

Ala

Ala

Cys

265

Ala

Glu

Val

Phe

Val

345

Tyr

Leu

Val

Lys

Asn
425

51158

Leu

Leu

Trp

Glu

250

Cys

Lys

Cys

Glu

Val

330

Phe

Ser

Glu

Phe

Gln

410

Ala

Asp

Lys

Ala

235

Val

His

Tyr

Cys

Asn

315

Glu

Leu

Val

Lys

Asp

395

Asn

Leu

17

Glu

Cys

220

Val

Ser

Gly

Ile

Glu

300

Asp

Ser

Gly

Val

Cys

380

Glu

Cys

Leu

Leu

205

Ala

Ala

Lys

Asp

Cys

285

Lys

Glu

Lys

Met

Leu

365

Cys

Phe

Glu

Val

Arg

Ser

Arg

Leu

Leu

270

Glu

Pro

Met

Asp

Phe

350

Leu

Ala

Lys

Leu

Arg
430

Asp

Leu

Leu

Val

255

Leu

Asn

Leu

Pro

Val

335

Leu

Leu

Ala

Pro

Phe

415

Tyr

Glu

Gln

Ser

240

Thr

Glu

Gln

Leu

Ala

320

Cys

Tyr

Arg

Ala

Leu

400

Glu

Thr
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Lys

Asn

Arg

465

Cys

Cys

Val

Phe

Lys

545

Lys

Lys

Lys

Gly

Val

625

Gly

Cys

Lys

Leu

450

Met

Val

Thr

Asp

His

530

Gln

Glu

Cys

Lys

Ser

610

Leu

Leu

Leu

Val

435

Gly

Pro

Leu

Glu

Glu

515

Ala

Thr

Gln

Cys

Leu

595

Gly

Tyr

vVal

Arg

Pro

Lys

Cys

His

Ser

500

Thr

Asp

Ala

Leu

Lys

580

Val

Gly

Gly

Ser

Val
660

Gln

Val

Ala

Glu

485

Leu

Tyr

Ile

Leu

Lys

565

Ala

Ala

Gly

Asn

Leu

645

Asn

Val

Gly

Glu

470

Lys

Val

Val

Cys

Val

550

Ala

Asp

Ala

Gly

Lys

630

Gln

Thr

Ser

Ser

455

Asp

Thr

Asn

Pro

Thr

535

Glu

Val

Asp

Ser

Ser

615

Ile

Leu

Phe

Thr

440

Lys

Tyr

Pro

Arg

Lys

520

Leu

Leu

Met

Lys

Gln

600

Gly

Thr

Leu

Gln

Pro

Cys

Leu

Val

Arg

505

Glu

Ser

Val

Asp

Glu

585

Ala

Gly

Glu

Leu

Asp
665

51158

Thr

Cys

Ser

Ser

490

Pro

Phe

Glu

Lys

Asp

570

Thr

Ala

Gly

Ile

Leu

650

Leu

Leu

Lys

Val

475

Asp

Cys

Asn

Lys

His

555

Phe

Cys

Leu

Gly

Ala

635

Asn

Gln

18

Val

His

460

Val

Arg

Phe

Ala

Glu

540

Lys

Ala

Phe

Gly

Ser

620

Lys

Ala

Asn

Glu

445

Pro

Leu

vVal

Ser

Glu

525

Arg

Pro

Ala

Ala

Leu

605

Leu

Gly

Asn

Leu

Val

Glu

Asn

Thr

Ala

510

Thr

Gln

Lys

Phe

Glu

590

Gly

Thr

Leu

Lys

Asn
670

Ser

Ala

Gln

Lys

495

Leu

Phe

Ile

Ala

Val

575

Glu

Gly

Ser

Phe

Ile

655

Leu

Arg

Lys

Leu

480

Cys

Glu

Thr

Lys

Thr

560

Glu

Gly

Gly

Leu

Asp

640

Asn

Leu
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Ser Leu Tyr
675

Asp Tyr Lys
690

<210> 11
<211> 758
<212> PRT
<213> Nhén

<220>
<223>

<400> 11
Met Ala Arg
1

Gly Ala Leu

Asp Leu Gly
35

Gln Tyr Leu
50

Glu Val Thr
65

Asn Cys Asp

Val Ala Thr

Lys Gln Glu
115

Asn Pro Asn
130

Thr Ala Phe
145

Asp

Asp

tao

LRRD2-5

Pro

Ala

20

Glu

Gln

Glu

Lys

Leu

100

Pro

Leu

His

51158

Asn Lys Leu Gln Thr Ile Ser Lys Gly Leu Phe Ala

680

Asp Asp Asp Lys

Leu

Asp

Glu

Gln

Phe

Ser

85

Arg

Glu

Pro

Asp

Cys

Ala

Asn

Cys

Ala

70

Leu

Glu

Arg

Arg

Asn
150

695

Thr

His

Phe

Pro

55

Lys

His

Thr

Asn

Leu

135

Glu

Leu

Lys

Lys

40

Phe

Thr

Thr

Tyr

Glu

120

Val

Glu

Leu

Ser

25

Ala

Glu

Cys

Leu

Gly

105

Cys

Arg

Thr

Leu

10

Glu

Leu

Asp

Val

Phe

90

Glu

Phe

Pro

Phe

Leu

Val

Val

His

Ala

75

Gly

Met

Leu

Glu

Leu
155

19

Met

Ala

Leu

Val

60

Asp

Asp

Ala

Gln

Val

140

Lys

685

Ala

His

Ile

45

Lys

Glu

Lys

Asp

His

125

Asp

Lys

Thr

Arg

30

Ala

Leu

Ser

Leu

Cys

110

Lys

Val

Tyr

Leu

15

Phe

Phe

Val

Ala

Cys

95

Cys

Asp

Met

Leu

Ala

Lys

Ala

Asn

Glu

80

Thr

Ala

Asp

Cys

Tyr
160
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Glu

Phe

Asp

Gly

Lys

225

Gln

Asp

Cys

Asp

Glu

305

Asp

Lys

Glu

Leu

Asp
385

Ile

Ala

Lys

Lys

210

Phe

Arg

Leu

Ala

Ser

290

Lys

Leu

Asn

Tyr

Ala

370

Pro

Ala

Lys

Ala

195

Ala

Gly

Phe

Thr

Asp

275

Ile

Ser

Pro

Tyr

Ala

355

Lys

His

Arg

Arg

180

Ala

Ser

Glu

Pro

Lys

260

Asp

Ser

His

Ser

Ala

340

Arg

Thr

Glu

Arg

165

Tyr

Cys

Ser

Arg

Lys

245

Val

Arg

Ser

Cys

Leu

325

Glu

Arg

Tyr

Cys

His

Lys

Leu

Ala

Ala

230

Ala

His

Ala

Lys

Ile

310

Ala

Ala

His

Glu

Tyr
390

Pro

Ala

Leu

Lys

215

Phe

Glu

Thr

Asp

Leu

295

Ala

Ala

Lys

Pro

Thr

375

Ala

Tyr

Ala

Pro

200

Gln

Lys

Phe

Glu

Leu

280

Lys

Glu

Asp

Asp

Asp

360

Thr

Lys

Phe

Phe

185

Lys

Arg

Ala

Ala

Cys

265

Ala

Glu

Val

Phe

Val

345

Tyr

Leu

Val

51158

Tyr

170

Thr

Leu

Leu

Trp

Glu

250

Cys

Lys

Cys

Glu

Val

330

Phe

Ser

Glu

Phe

Ala

Glu

Asp

Lys

Ala

235

Val

His

Tyr

Cys

Asn

315

Glu

Leu

Val

Lys

Asp
395

20

Pro

Cys

Glu

Cys

220

Val

Ser

Gly

Ile

Glu

300

Asp

Ser

Gly

Val

Cys

380

Glu

Glu

Cys

Leu

205

Ala

Ala

Lys

Asp

Cys

285

Lys

Glu

Lys

Met

Leu

365

Cys

Phe

Leu

Gln

190

Arg

Ser

Arg

Leu

Leu

270

Glu

Pro

Met

Asp

Phe

350

Leu

Ala

Lys

Leu

175

Ala

Asp

Leu

Leu

Val

255

Leu

Asn

Leu

Pro

Val

335

Leu

Leu

Ala

Pro

Phe

Ala

Glu

Gln

Ser

240

Thr

Glu

Gln

Leu

Ala

320

Cys

Tyr

Arg

Ala

Leu
400
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Val

Gln

Lys

Asn

Arg

465

Cys

Cys

Val

Phe

Lys

545

Lys

Lys

Lys

Gly

Arg
625

Glu

Leu

Lys

Leu

450

Met

Val

Thr

Asp

His

530

Gln

Glu

Cys

Lys

Ser

610

Leu

Glu

Gly

Val

435

Gly

Pro

Leu

Glu

Glu

515

Ala

Thr

Gln

Cys

Leu

595

Gly

Glu

Pro

Glu

420

Pro

Lys

Cys

His

Ser

500

Thr

Asp

Ala

Leu

Lys

580

Val

Gly

Gln

Gln

405

Tyr

Gln

Val

Ala

Glu

485

Leu

Tyr

Ile

Leu

Lys

565

Ala

Ala

Gly

Asn

Asn

Lys

Val

Gly

Glu

470

Lys

Val

Val

Cys

Val

550

Ala

Asp

Ala

Gly

Ser
630

Leu

Phe

Ser

Ser

455

Asp

Thr

Asn

Pro

Thr

535

Glu

Val

Asp

Ser

Ser

615

Ile

Ile

Gln

Thr

440

Lys

Tyr

Pro

Arg

Lys

520

Leu

Leu

Met

Lys

Gln

600

Gly

Lys

Lys

Asn

425

Pro

Cys

Leu

Val

Arg

505

Glu

Ser

Val

Asp

Glu

585

Ala

Gly

Ala
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Ala

Asp

Leu

Ile

130

Leu

Lys

Ala

Asn

Glu

210

Thr

Ala

Asp

Cys

Tyr

290

Phe

Ala

Glu

Gln

Ser

Ala

Asp

Gln

Glu

195

Asn

Val

Lys

Asn

Thr

275

Glu

Phe

Asp

Gly

Lys
355

Lys

Gln

Leu

Tyr

180

Val

Cys

Ala

Gln

Pro

260

Ala

Ile

Ala

Lys

Lys

340

Phe

Gly

Asn

Gly

165

Leu

Thr

Asp

Thr

Glu

245

Asn

Phe

Ala

Lys

Ala

325

Ala

Gly

Leu

Pro

150

Glu

Gln

Glu

Lys

Leu

230

Pro

Leu

His

Arg

Arg

310

Ala

Ser

Glu

Phe

135

Asp

Glu

Gln

Phe

Ser

215

Arg

Glu

Pro

Asp

Arg

295

Tyr

Cys

Ser

Arg

Ala

Ala

Asn

Cys

Ala

200

Leu

Glu

Arg

Arg

Asn

280

His

Lys

Leu

Ala

Ala
360

Pro

His

Phe

Pro

185

Lys

His

Thr

Asn

Leu

265

Glu

Pro

Ala

Leu

Lys

345

Phe

51158

Leu

Lys

Lys

170

Phe

Thr

Thr

Tyr

Glu

250

Val

Glu

Tyr

Ala

Pro

330

Gln

Lys

Gln

Ser

155

Ala

Glu

Cys

Leu

Gly

235

Cys

Arg

Thr

Phe

Phe

315

Lys

Arg

Ala

30

Ser

140

Glu

Leu

Asp

Val

Phe

220

Glu

Phe

Pro

Phe

Tyr

300

Thr

Leu

Leu

Trp

Ile

Val

Val

His

Ala

205

Gly

Met

Leu

Glu

Leu

285

Ala

Glu

Asp

Lys

Ala
365

Gln

Ala

Leu

Val

190

Asp

Asp

Ala

Gln

Val

270

Lys

Pro

Cys

Glu

Cys

350

Val

Thr

His

Ile

175

Lys

Glu

Lys

Asp

His

255

Asp

Lys

Glu

Cys

Leu

335

Ala

Ala

Leu

Arg

160

Ala

Leu

Ser

Leu

Cys

240

Lys

Val

Tyr

Leu

Gln

320

Arg

Ser

Arg
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Leu

Val

385

Leu

Asn

Leu

Pro

Val

465

Leu

Leu

Ala

Pro

Phe

545

Tyr

Ser

Ala

Ser

370

Thr

Glu

Gln

Leu

Ala

450

Cys

Tyr

Arg

Ala

Leu

530

Glu

Thr

Arg

Lys

Gln

Asp

Cys

Asp

Glu

435

Asp

Lys

Glu

Leu

Asp

515

Val

Gln

Lys

Asn

Arg
595

Arg

Leu

Ala

Ser

420

Lys

Leu

Asn

Tyr

Ala

500

Pro

Glu

Leu

Lys

Leu

580

Met

Phe

Thr

Asp

405

Ile

Ser

Pro

Tyr

Ala

485

Lys

His

Glu

Gly

Val

565

Gly

Pro

Pro

Lys

390

Asp

Ser

His

Ser

Ala

470

Arg

Thr

Glu

Pro

Glu

550

Pro

Lys

Cys

Lys

375

Val

Arg

Ser

Cys

Leu

455

Glu

Arg

Tyr

Cys

Gln

535

Tyr

Gln

Val

Ala

Ala

His

Ala

Lys

Ile

440

Ala

Ala

His

Glu

Tyxr

520

Asn

Lys

Val

Gly

Glu
600

Glu

Thr

Asp

Leu

425

Ala

Ala

Lys

Pro

Thr

505

Ala

Leu

Phe

Ser

Ser

585

Asp

51158

Phe

Glu

Leu

410

Lys

Glu

Asp

Asp

Asp

490

Thr

Lys

Ile

Gln

Thr

570

Lys

Tyr

Ala

Cys

395

Ala

Glu

Val

Phe

Val

475

Tyr

Leu

Val

Lys

Asn

555

Pro

Cys

Leu

31

Glu

380

Cys

Lys

Cys

Glu

Val

460

Phe

Ser

Glu

Phe

Gln

540

Ala

Thr

Cys

Ser

Val

His

Tyr

Cys

Asn

445

Glu

Leu

Val

Lys

Asp

525

Asn

Leu

Leu

Lys

Val
605

Ser

Gly

Ile

Glu

430

Asp

Ser

Gly

Val

Cys

510

Glu

Cys

Leu

Val

His

590

Val

Lys

Asp

Cys

415

Lys

Glu

Lys

Met

Leu

495

Cys

Phe

Glu

Val

Glu

575

Pro

Leu

Leu

Leu

400

Glu

Pro

Met

Asp

Phe

480

Leu

Ala

Lys

Leu

Arg

560

Val

Glu

Asn
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Gln

Lys

625

Leu

Phe

Ile

Ala

Val

705

Glu

Gly

Lys

Leu

610

Cys

Glu

Thr

Lys

Thr

690

Glu

Gly

Gly

Asp

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

<220>
<223>

<400>

Cys

Cys

Val

Phe

Lys

675

Lys

Lys

Lys

Gly

Asp

755

15
837
PRT
Nhéan

Val

Thr

Asp

His

660

Gln

Glu

Cys

Lys

Ser

740

Asp

tao

LRRD2-9

15

Met Ala Arg Pro

1

Gly Ala Leu Ala

20

Leu

Glu

Glu

645

Ala

Thr

Gln

Cys

Leu

725

Gly

Asp

His

Ser

630

Thr

Asp

Ala

Leu

Lys

710

Val

Gly

Lys

Glu

615

Leu

Tyr

Ile

Leu

Lys

695

Ala

Ala

Gly

Lys

Val

Val

Cys

Val

680

Ala

Asp

Ala

Gly

Thr

Asn

Pro

Thr

665

Glu

Val

Asp

Ser

Ser
745

51158

Pro

Arg

Lys

650

Leu

Leu

Met

Lys

Gln

730

Gly

Val

Arg

635

Glu

Ser

Val

Asp

Glu

715

Ala

Gly

Ser

620

Pro

Phe

Glu

Lys

Asp

700

Thr

Ala

Gly

Asp

Cys

Asn

Lys

His

685

Phe

Cys

Leu

Gly

Arg

Phe

Ala

Glu

670

Lys

Ala

Phe

Gly

Ser
750

Val

Ser

Glu

655

Arg

Pro

Ala

Ala

Leu

735

Asp

Thr

Ala

640

Thr

Gln

Lys

Phe

Glu

720

Gly

Tyr

Leu Cys Thr Leu Leu Leu Leu Met Ala Thr Leu Ala

5

Ile Ser Cys Pro Ser Pro Cys Thr Cys Ser Asn Asn

25

10

32

30

15
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Ile

Pro

Ile

65

Ile

Leu

Ile

Leu

Leu

145

Ile

Leu

Asp

Ser

Lys

225

Lys

Ala

Val

Glu

50

Pro

Ser

Lys

Ala

Asn

130

Gln

Ser

Ala

Tyr

Pro

210

Phe

Asp

Gln

Asp

35

Gly

Ala

Lys

Ser

Lys

115

Ala

Asn

Lys

Gln

Leu

195

Arg

Arg

Leu

Tyr

Cys

Ile

Gly

Asn

Leu

100

Gly

Asn

Leu

Gly

Asn

180

Gln

Arg

Cys

Gly

Leu
260

Arg

Val

Ala

Gln

85

Thr

Leu

Lys

Asn

Leu

165

Pro

Asp

Leu

Ser

Glu

245

Gln

Gly

Glu

Phe

70

Ile

Ser

Phe

Ile

Leu

150

Phe

Phe

Asn

Ala

Asp

230

Glu

Gln

Lys

Ile

55

Thr

Ser

Leu

Asp

Asn

135

Leu

Ala

Val

Pro

Asn

215

Ala

Asn

Cys

Gly

Arg

Gln

Asp

Val

Gly

120

Cys

Ser

Pro

Cys

Ile

200

Lys

His

Phe

Pro

Leu

Leu

Tyr

Ile

Leu

105

Leu

Leu

Leu

Leu

Asp

185

Glu

Arg

Lys

Lys

Phe
265

51158

Met

Glu

Lys

Ala

Tyr

Val

Arg

Tyr

Gln

170

Cys

Thr

Ile

Ser

Ala

250

Glu

Glu

Gln

Lys

75

Pro

Gly

Ser

Val

Asp

155

Ser

His

Ser

Ser

Glu

235

Leu

Asp

33

Ile

Asn

60

Leu

Asp

Asn

Leu

Asn

140

Asn

Ile

Leu

Gly

Gln

220

Val

Val

His

Pro

45

Ser

Lys

Ala

Lys

Gln

125

Thr

Lys

Gln

Lys

Ala

205

Ile

Ala

Leu

Val

Ala

Ile

Arg

Phe

Ile

110

Leu

Phe

Leu

Thr

Trp

190

Arg

Lys

His

Ile

Lys
270

Asn

Lys

Ile

Gln

95

Thr

Leu

Gln

Gln

Leu

175

Leu

Cys

Ser

Arg

Ala

255

Leu

Leu

Ala

Asp

80

Gly

Glu

Leu

Asp

Thr

160

His

Ala

Ser

Lys

Phe

240

Phe

Val
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Asn

Glu

Thr

305

Ala

Asp

Cys

Tyr

Phe

385

Ala

Glu

Gln

Ser

Thr

465

Glu

Gln

Glu

Asn

290

Val

Lys

Asn

Thr

Glu

370

Phe

Asp

Gly

Lys

Gln

450

Asp

Cys

Asp

Val

275

Cys

Ala

Gln

Pro

Ala

355

Ile

Ala

Lys

Lys

Phe

435

Arg

Leu

Ala

Ser

Thr

Asp

Thr

Glu

Asn

340

Phe

Ala

Lys

Ala

Ala

420

Gly

Phe

Thr

Asp

Ile
500

Glu

Lys

Leu

Pro

325

Leu

His

Arg

Arg

Ala

405

Ser

Glu

Pro

Lys

Asp

485

Ser

Phe

Ser

Arg

310

Glu

Pro

Asp

Arg

Tyr

390

Cys

Ser

Arg

Lys

Val

470

Arg

Ser

Ala

Leu

295

Glu

Arg

Arg

Asn

His

375

Lys

Leu

Ala

Ala

Ala

455

His

Ala

Lys

Lys

280

His

Thr

Asn

Leu

Glu

360

Pro

Ala

Leu

Lys

Phe

440

Glu

Thr

Asp

Leu

Thr

Thr

Tyr

Glu

Val

345

Glu

Tyr

Ala

Pro

Gln

425

Lys

Phe

Glu

Leu

Lys
505

51158

Cys

Leu

Gly

Cys

330

Arg

Thr

Phe

Phe

Lys

410

Arg

Ala

Ala

Cys

Ala

490

Glu

Val

Phe

Glu

315

Phe

Pro

Phe

Tyr

Thr

395

Leu

Leu

Trp

Glu

Cys

475

Lys

Cys

34

Ala

Gly

300

Met

Leu

Glu

Leu

Ala

380

Glu

Asp

Lys

Ala

Val

460

His

Tyr

Cys

Asp

285

Asp

Ala

Gln

Val

Lys

365

Pro

Cys

Glu

Cys

Val

445

Ser

Gly

Ile

Glu

Glu

Lys

Asp

His

Asp

350

Lys

Glu

Cys

Leu

Ala

430

Ala

Lys

Asp

Cys

Lys
510

Ser

Leu

Cys

Lys

335

Val

Tyr

Leu

Gln

Arg

415

Ser

Arg

Leu

Leu

Glu

495

Pro

Ala

Cys

Cys

320

Asp

Met

Leu

Leu

Ala

400

Asp

Leu

Leu

Val

Leu

480

Asn

Leu
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Leu

Ala

Cys

545

Tyr

Arg

Ala

Leu

Glu

625

Thr

Arg

Lys

Leu

Cys

705

Glu

Thr

Glu

Asp

530

Lys

Glu

Leu

Asp

Val

610

Gln

Lys

Asn

Arg

Cys

690

Cys

Val

Phe

Lys

515

Leu

Asn

Tyr

Ala

Pro

595

Glu

Leu

Lys

Leu

Met

675

Val

Thr

Asp

His

Ser

Pro

Tyr

Ala

Lys

580

His

Glu

Gly

Val

Gly

660

Pro

Leu

Glu

Glu

Ala
740

His

Ser

Ala

Arg

565

Thr

Glu

Pro

Glu

Pro

645

Lys

Cys

His

Ser

Thr

725

Asp

Cys

Leu

Glu

550

Arg

Tyr

Cys

Gln

Tyr

630

Gln

Val

Ala

Glu

Leu

710

Tyr

Ile

Ile

Ala

535

Ala

His

Glu

Tyr

Asn

615

Lys

Val

Gly

Glu

Lys

695

Val

Val

Cys

Ala

520

Ala

Lys

Pro

Thr

Ala

600

Leu

Phe

Ser

Ser

Asp

680

Thr

Asn

Pro

Thr

Glu

Asp

Asp

Asp

Thr

585

Lys

Ile

Gln

Thr

Lys

665

Tyr

Pro

Arg

Lys

Leu
745

51158

Val

Phe

Val

Tyr

570

Leu

Val

Lys

Asn

Pro

650

Cys

Leu

Val

Arg

Glu

730

Ser

Glu

Val

Phe

555

Ser

Glu

Phe

Gln

Ala

635

Thr

Cys

Ser

Ser

Pro

715

Phe

Glu

35

Asn

Glu

540

Leu

Val

Lys

Asp

Asn

620

Leu

Leu

Lys

Val

Asp

700

Cys

Asn

Lys

Asp

525

Ser

Gly

Val

Cys

Glu

605

Cys

Leu

Val

His

Val

685

Arg

Phe

Ala

Glu

Glu

Lys

Met

Leu

Cys

590

Phe

Glu

Val

Glu

Pro

670

Leu

Val

Ser

Glu

Arg
750

Met

Asp

Phe

Leu

575

Ala

Lys

Leu

Arg

Val

655

Glu

Asn

Thr

Ala

Thr

735

Gln

Pro

Val

Leu

560

Leu

Ala

Pro

Phe

Tyr

640

Ser

Ala

Gln

Lys

Leu

720

Phe

Ile
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Lys

Thr

Glu

785

Gly

Gly

Asp

Lys

Lys

770

Lys

Lys

Gly

Asp

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

<220>
<223>

<400>

Gln
755

Glu

Cys

Lys

Ser

Asp
835

16
711
PRT
Nhéan

Thr

Gln

Cys

Leu

Gly

820

Asp

tao

LRRD2-10

16

Met Ala Arg

1

Gly

Glu

Leu

Asp

Thr

Gly

Ala

Ile

Leu

50

Leu

Ile

Ser

Leu

Ala

35

Asn

Gln

Ser

Gly

Pro

Ala

20

Lys

Ala

Asn

Lys

Gly
100

Ala

Leu

Lys

Val

805

Gly

Lys

Leu

Leu

Gly

Asn

Leu

Gly

85

Gly

Leu

Lys

Ala

790

Ala

Gly

Cys

Thr

Leu

Lys

Asn

70

Leu

Gly

Val

Ala

775

Asp

Ala

Gly

Thr

Ser

Phe

Ile

55

Leu

Phe

Ser

Glu

760

Val

Asp

Ser

Ser

Leu

Leu

Asp

Asn

Leu

Ala

Asp

Leu

Met

Lys

Gln

Gly
825

Leu

Val

Gly

Cys

Ser

Gly

Ala
105

51158

Val

Asp

Glu

Ala

810

Gly

Leu

10

Leu

Leu

Leu

Leu

Gly

90

His

Lys

Asp

Thr

795

Ala

Gly

Leu

Tyr

Val

Arg

Tyr

75

Gly

Lys

36

His

Phe

780

Cys

Leu

Gly

Met

Gly

Ser

Val

Asp

Gly

Ser

Lys

765

Ala

Phe

Gly

Ser

Ala

Asn

Leu

45

Asn

Asn

Ser

Glu

Pro

Ala

Ala

Leu

Asp
830

Thr

Lys

30

Gln

Thr

Lys

Gly

Val
110

Lys

Phe

Glu

Gly

815

Tyr

Leu

15

Ile

Leu

Phe

Leu

Gly
95

Ala

Ala

Val

Glu

800

Gly

Lys

Ala

Thr

Leu

Gln

Gln

80

Gly

His
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Arg

Ala

Leu

145

Ser

Leu

Cys

Lys

Val

225

Tyr

Leu

Gln

Arg

Ser

305

Arg

Leu

Phe

Phe

130

Val

Ala

Cys

Cys

Asp

210

Met

Leu

Leu

Ala

Asp

290

Leu

Leu

Val

Lys

115

Ala

Asn

Glu

Thr

Ala

195

Asp

Cys

Tyr

Phe

Ala

275

Glu

Gln

Ser

Thr

Asp

Gln

Glu

Asn

Val

180

Lys

Asn

Thr

Glu

Phe

260

Asp

Gly

Lys

Gln

Asp
340

Leu

Tyr

Val

Cys

165

Ala

Gln

Pro

Ala

Ile

245

Ala

Lys

Lys

Phe

Arg

325

Leu

Gly

Leu

Thr

150

Asp

Thr

Glu

Asn

Phe

230

Ala

Lys

Ala

Ala

Gly

310

Phe

Thr

Glu

Gln

135

Glu

Lys

Leu

Pro

Leu

215

His

Arg

Arg

Ala

Ser

295

Glu

Pro

Lys

Glu

120

Gln

Phe

Ser

Arg

Glu

200

Pro

Asp

Arg

Tyr

Cys

280

Ser

Arg

Lys

Val

Asn

Cys

Ala

Leu

Glu

185

Arg

Arg

Asn

His

Lys

265

Leu

Ala

Ala

Ala

His
345

51158

Phe

Pro

Lys

His

170

Thr

Asn

Leu

Glu

Pro

250

Ala

Leu

Lys

Phe

Glu

330

Thr

Lys

Phe

Thr

155

Thr

Tyr

Glu

Val

Glu

235

Tyr

Ala

Pro

Gln

Lys

315

Phe

Glu

37

Ala

Glu

140

Cys

Leu

Gly

Cys

Arg

220

Thr

Phe

Phe

Lys

Arg

300

Ala

Ala

Cys

Leu

125

Asp

Val

Phe

Glu

Phe

205

Pro

Phe

Tyr

Thr

Leu

285

Leu

Trp

Glu

Cys

Val

His

Ala

Gly

Met

190

Leu

Glu

Leu

Ala

Glu

270

Asp

Lys

Ala

Val

His
350

Leu

Val

Asp

Asp

175

Ala

Gln

Val

Lys

Pro

255

Cys

Glu

Cys

Val

Ser

335

Gly

Ile

Lys

Glu

160

Lys

Asp

His

Asp

Lys

240

Glu

Cys

Leu

Ala

Ala

320

Lys

Asp
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Leu

Glu

Pro

385

Met

Asp

Phe

Leu

Ala

465

Lys

Leu

Arg

Val

Glu

545

Asn

Thr

Leu

Asn

370

Leu

Pro

Val

Leu

Leu

450

Ala

Pro

Phe

Tyr

Ser

530

Ala

Gln

Lys

Glu

355

Gln

Leu

Ala

Cys

Tyr

435

Arg

Ala

Leu

Glu

Thr

515

Arg

Lys

Leu

Cys

Cys

Asp

Glu

Asp

Lys

420

Glu

Leu

Asp

Val

Gln

500

Lys

Asn

Arg

Cys

Cys
580

Ala

Ser

Lys

Leu

405

Asn

Tyr

Ala

Pro

Glu

485

Leu

Lys

Leu

Met

Val

565

Thr

Asp

Ile

Ser

390

Pro

Tyr

Ala

Lys

His

470

Glu

Gly

Val

Gly

Pro

550

Leu

Glu

Asp

Ser

375

His

Ser

Ala

Arg

Thr

455

Glu

Pro

Glu

Pro

Lys

535

Cys

His

Ser

Arg

360

Ser

Cys

Leu

Glu

Arg

440

Tyr

Cys

Gln

Tyr

Gln

520

Val

Ala

Glu

Leu

Ala

Lys

Ile

Ala

Ala

425

His

Glu

Tyr

Asn

Lys

505

Val

Gly

Glu

Lys

Val
585

51158

Asp

Leu

Ala

Ala

410

Lys

Pro

Thr

Ala

Leu

490

Phe

Ser

Ser

Asp

Thr

570

Asn

Leu

Lys

Glu

395

Asp

Asp

Asp

Thr

Lys

475

Ile

Gln

Thr

Lys

Tyr

555

Pro

Arg

38

Ala

Glu

380

Val

Phe

Val

Tyr

Leu

460

Val

Lys

Asn

Pro

Cys

540

Leu

Val

Arg

Lys

365

Glu

Val

Phe

Ser

445

Glu

Phe

Gln

Ala

Thr

525

Cys

Ser

Ser

Pro

Tyr

Cys

Asn

Glu

Leu

430

Val

Lys

Asp

Asn

Leu

510

Leu

Lys

Val

Asp

Cys
590

Ile

Glu

Asp

Ser

415

Gly

Val

Cys

Glu

Cys

495

Leu

Val

His

Val

Arg

575

Phe

Cys

Lys

Glu

400

Lys

Met

Leu

Cys

Phe

480

Glu

Val

Glu

Pro

Leu

560

Val

Ser
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Ala

Thr

Gln

625

Lys

Phe

Glu

Gly

Tyr
705

Leu

Phe

610

Ile

Ala

Val

Glu

Gly

690

Lys

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

<220>
<223>

<400>

Glu
595

Thr

Lys

Thr

Glu

Gly

675

Gly

Asp

17
773
PRT
Nhéan

Val

Phe

Lys

Lys

Lys

660

Lys

Gly

Asp

tao

LRRD2-11
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Met Ala Arg Pro

1

Gly Ala Leu Ala

20

Ala Ile Pro Ala

35

Asp Ile Ser Lys

50

Asp

His

Gln

Glu

645

Cys

Lys

Ser

Asp

Leu

Ile

Gly

Asn

Glu

Ala

Thr

630

Gln

Cys

Leu

Gly

Asp
710

Cys

Val

Ala

Gln

Thr

Asp

615

Ala

Leu

Lys

Val

Gly

695

Lys

Thr

Glu

Phe

Ile

Tyr

600

Ile

Leu

Lys

Ala

Ala

680

Gly

Leu

Ile

Thr

40

Ser

Val

Cys

Val

Ala

Asp

665

Ala

Gly

Leu

Arg

25

Gln

Asp

51158

Pro

Thr

Glu

Val

650

Asp

Ser

Ser

Leu

10

Leu

Tyr

Ile

Lys

Leu

Leu

635

Met

Lys

Gln

Gly

Leu

Glu

Lys

Ala

39

Glu

Ser

620

Val

Asp

Glu

Ala

Gly
700

Met

Gln

Lys

Pro
60

Phe

605

Glu

Lys

Asp

Thr

Ala

685

Gly

Ala

Asn

Leu

45

Asp

Asn

Lys

His

Phe

Cys

670

Leu

Gly

Thr

Ser

30

Lys

Ala

Ala

Glu

Lys

Ala

655

Phe

Gly

Ser

Leu

15

Ile

Arg

Phe

Glu

Arg

Pro

640

Ala

Ala

Leu

Asp

Ala

Lys

Ile

Gln
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Gly

Glu

Leu

Asp

Thr

His

145

Gly

Lys

Ala

Asn

Glu

225

Thr

Ala

Asp

Cys

Leu

Ile

Leu

Leu

Ile

130

Leu

Gly

Asp

Gln

Glu

210

Asn

Val

Lys

Asn

Thr
290

Lys

Ala

Asn

Gln

115

Ser

Ala

Gly

Leu

Tyr

195

Val

Cys

Ala

Gln

Pro

275

Ala

Ser

Lys

Ala

100

Asn

Lys

Gln

Gly

Gly

180

Leu

Thr

Asp

Thr

Glu

260

Asn

Phe

Leu

Gly

85

Asn

Leu

Gly

Asn

Ser

165

Glu

Gln

Glu

Lys

Leu

245

Pro

Leu

His

Thr

70

Leu

Lys

Asn

Leu

Pro

150

Asp

Glu

Gln

Phe

Ser

230

Arg

Glu

Pro

Asp

Ser

Phe

Ile

Leu

Phe

135

Gly

Ala

Asn

Cys

Ala

215

Leu

Glu

Arg

Arg

Asn
295

Leu

Asp

Asn

Leu

120

Ala

Gly

His

Phe

Pro

200

Lys

His

Thr

Asn

Leu

280

Glu

Val

Gly

Cys

105

Ser

Pro

Gly

Lys

Lys

185

Phe

Thr

Thr

Tyr

Glu

265

Val

Glu

51158

Leu

Leu

90

Leu

Leu

Leu

Gly

Ser

170

Ala

Glu

Cys

Leu

Gly

250

Cys

Arg

Thr

Tyr

75

Val

Arg

Tyr

Gln

Ser

155

Glu

Leu

Asp

Val

Phe

235

Glu

Phe

Pro

Phe

40

Gly

Ser

Val

Asp

Ser

140

Gly

Val

Val

His

Ala

220

Gly

Met

Leu

Glu

Leu
300

Asn

Leu

Asn

Asn

125

Ile

Gly

Ala

Leu

Val

205

Asp

Asp

Ala

Gln

Val

285

Lys

Lys

Gln

Thr

110

Lys

Gln

Gly

His

Ile

190

Lys

Glu

Lys

Asp

His

270

Asp

Lys

Ile

Leu

95

Phe

Leu

Thr

Gly

Arg

175

Ala

Leu

Ser

Leu

Cys

255

Lys

Val

Tyr

Thr

80

Leu

Gln

Gln

Leu

Ser

160

Phe

Phe

Val

Ala

Cys

240

Cys

Asp

Met

Leu
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Tyr

305

Phe

Ala

Glu

Gln

Ser

385

Thr

Glu

Gln

Leu

Ala

465

Cys

Tyr

Arg

Ala

Glu

Phe

Asp

Gly

Lys

370

Gln

Asp

Cys

Asp

Glu

450

Asp

Lys

Glu

Leu

Asp
530

Ile

Ala

Lys

Lys

355

Phe

Arg

Leu

Ala

Ser

435

Lys

Leu

Asn

Tyr

Ala

515

Pro

Ala

Lys

Ala

340

Ala

Gly

Phe

Thr

Asp

420

Ile

Ser

Pro

Tyr

Ala

500

Lys

His

Arg

Arg

325

Ala

Ser

Glu

Pro

Lys

405

Asp

Ser

His

Ser

Ala

485

Arg

Thr

Glu

Arg

310

Tyr

Cys

Ser

Arg

Lys

390

Val

Arg

Ser

Cys

Leu

470

Glu

Arg

Tyr

Cys

His

Lys

Leu

Ala

Ala

375

Ala

His

Ala

Lys

Ile

455

Ala

Ala

His

Glu

Tyr
535

Pro

Ala

Leu

Lys

360

Phe

Glu

Thr

Asp

Leu

440

Ala

Ala

Lys

Pro

Thr

520

Ala

Tyr

Ala

Pro

345

Gln

Lys

Phe

Glu

Leu

425

Lys

Glu

Asp

Asp

Asp

505

Thr

Lys

51158

Phe

Phe

330

Lys

Arg

Ala

Ala

Cys

410

Ala

Glu

Val

Phe

Val

490

Tyr

Leu

Val

Tyr

315

Thr

Leu

Leu

Trp

Glu

395

Cys

Lys

Cys

Glu

Val

475

Phe

Ser

Glu

Phe

41

Ala

Glu

Asp

Lys

Ala

380

Val

His

Tyr

Cys

Asn

460

Glu

Leu

Val

Lys

Asp
540

Pro

Cys

Glu

Cys

365

Val

Ser

Gly

Ile

Glu

445

Asp

Ser

Gly

Val

Cys

525

Glu

Glu

Cys

Leu

350

Ala

Ala

Lys

Asp

Cys

430

Lys

Glu

Lys

Met

Leu

510

Cys

Phe

Leu

Gln

335

Arg

Ser

Arg

Leu

Leu

415

Glu

Pro

Met

Asp

Phe

495

Leu

Ala

Lys

Leu

320

Ala

Asp

Leu

Leu

Val

400

Leu

Asn

Leu

Pro

Val

480

Leu

Leu

Ala

Pro
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Leu

545

Glu

Thr

Arg

Lys

Leu

625

Cys

Glu

Thr

Lys

Thr

705

Glu

Gly

Gly

Asp

Val

Gln

Lys

Asn

Arg

610

Cys

Cys

Val

Phe

Lys

690

Lys

Lys

Lys

Gly

Asp
770

Glu

Leu

Lys

Leu

595

Met

Val

Thr

Asp

His

675

Gln

Glu

Cys

Lys

Ser

755

Asp

Glu

Gly

Val

580

Gly

Pro

Leu

Glu

Glu

660

Ala

Thr

Gln

Cys

Leu

740

Gly

Asp

Pro

Glu

565

Pro

Lys

Cys

His

Ser

645

Thr

Asp

Ala

Leu

Lys

725

Val

Gly

Lys

Gln

550

Tyr

Gln

Val

Ala

Glu

630

Leu

Tyr

Ile

Leu

Lys

710

Ala

Ala

Gly

Asn

Lys

Val

Gly

Glu

615

Lys

Val

Val

Cys

Val

695

Ala

Asp

Ala

Gly

Leu

Phe

Ser

Ser

600

Asp

Thr

Asn

Pro

Thr

680

Glu

Val

Asp

Ser

Ser
760

Ile

Gln

Thr

585

Lys

Tyr

Pro

Arg

Lys

665

Leu

Leu

Met

Lys

Gln

745

Gly

51158

Lys

Asn

570

Pro

Cys

Leu

Val

Arg

650

Glu

Ser

vVal

Asp

Glu

730

Ala

Gly

Gln

555

Ala

Thr

Cys

Ser

Ser

635

Pro

Phe

Glu

Lys

Asp

715

Thr

Ala

Gly

42

Asn

Leu

Leu

Lys

Val

620

Asp

Cys

Asn

Lys

His

700

Phe

Cys

Leu

Gly

Cys

Leu

Val

His

605

Val

Arg

Phe

Ala

Glu

685

Lys

Ala

Phe

Gly

Ser
765

Glu

Val

Glu

590

Pro

Leu

Val

Ser

Glu

670

Arg

Pro

Ala

Ala

Leu

750

Asp

Leu

Arg

575

Val

Glu

Asn

Thr

Ala

655

Thr

Gln

Lys

Phe

Glu

735

Gly

Tyr

Phe

560

Tyr

Ser

Ala

Gln

Lys

640

Leu

Phe

Ile

Ala

Val

720

Glu

Gly

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

<220>
<223>

<400>

18
852
PRT
Nhan

tao

LRRD2-12

18

Met Ala Arg

1

Gly

Ile

Pro

Ile

65

Ile

Leu

Ile

Leu

Leu

145

Ile

Leu

Asp

Ala

Val

Glu

50

Pro

Ser

Lys

Ala

Asn

130

Gln

Ser

Ala

Tyr

Leu

Asp

35

Gly

Ala

Lys

Ser

Lys

115

Ala

Asn

Lys

Gln

Leu
195

Pro

Ala

20

Cys

Ile

Gly

Asn

Leu

100

Gly

Asn

Leu

Gly

Asn

180

Gln

Leu

Ile

Arg

Val

Ala

Gln

85

Thr

Leu

Lys

Asn

Leu

165

Pro

Asp

Cys

Ser

Gly

Glu

Phe

70

Ile

Ser

Phe

Ile

Leu

150

Phe

Phe

Asn

Thr

Cys

Lys

Ile

55

Thr

Ser

Leu

Asp

Asn

135

Leu

Ala

Val

Pro

Leu

Pro

Gly

40

Arg

Gln

Asp

Val

Gly

120

Cys

Ser

Pro

Cys

Ile
200

Leu

Ser

25

Leu

Leu

Tyr

Ile

Leu

105

Leu

Leu

Leu

Leu

Asp

185

Glu

51158

Leu

10

Pro

Met

Glu

Lys

Ala

90

Tyr

Val

Arg

Tyr

Gln

170

Cys

Thr

Leu

Cys

Glu

Gln

Lys

75

Pro

Gly

Ser

Val

Asp

155

Ser

His

Ser

43

Met

Thr

Ile

Asn

60

Leu

Asp

Asn

Leu

Asn

140

Asn

Ile

Leu

Gly

Ala

Cys

Pro

45

Ser

Lys

Ala

Lys

Gln

125

Thr

Lys

Gln

Lys

Ala
205

Thr

Ser

30

Ala

Ile

Arg

Phe

Ile

110

Leu

Phe

Leu

Thr

Trp

190

Arg

Leu

15

Asn

Asn

Lys

Ile

Gln

95

Thr

Leu

Gln

Gln

Leu

175

Leu

Cys

Ala

Asn

Leu

Ala

Asp

80

Gly

Glu

Leu

Asp

Thr

160

His

Ala

Ser
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Ser

Lys

225

Gly

Asp

Gln

Glu

Asn

305

Val

Lys

Asn

Thr

Glu

385

Phe

Asp

Gly

Pro

210

Phe

Gly

Leu

Tyr

Val

290

Cys

Ala

Gln

Pro

Ala

370

Ile

Ala

Lys

Lys

Arg

Arg

Gly

Gly

Leu

275

Thr

Asp

Thr

Glu

Asn

355

Phe

Ala

Lys

Ala

Ala
435

Arg

Cys

Ser

Glu

260

Gln

Glu

Lys

Leu

Pro

340

Leu

His

Arg

Arg

Ala

420

Ser

Leu

Ser

Asp

245

Glu

Gln

Phe

Ser

Arg

325

Glu

Pro

Asp

Arg

Tyr

405

Cys

Ser

Ala

Gly

230

Ala

Asn

Cys

Ala

Leu

310

Glu

Arg

Arg

Asn

His

390

Lys

Leu

Ala

Asn

215

Gly

His

Phe

Pro

Lys

295

His

Thr

Asn

Leu

Glu

375

Pro

Ala

Leu

Lys

Lys

Gly

Lys

Lys

Phe

280

Thr

Thr

Tyr

Glu

Val

360

Glu

Tyr

Ala

Pro

Gln
440

Arg

Gly

Ser

Ala

265

Glu

Cys

Leu

Gly

Cys

345

Arg

Thr

Phe

Phe

Lys

425

Arg

51158

Ile

Ser

Glu

250

Leu

Asp

Val

Phe

Glu

330

Phe

Pro

Phe

Tyr

Thr

410

Leu

Leu

Ser

Gly

235

Val

Val

His

Ala

Gly

315

Met

Leu

Glu

Leu

Ala

395

Glu

Asp

Lys

44

Gln

220

Gly

Ala

Leu

Val

Asp

300

Asp

Ala

Gln

Val

Lys

380

Pro

Cys

Glu

Cys

Ile

Gly

His

Ile

Lys

285

Glu

Lys

Asp

His

Asp

365

Lys

Glu

Cys

Leu

Ala
445

Lys

Gly

Arg

Ala

270

Leu

Ser

Leu

Cys

Lys

350

Val

Tyr

Leu

Gln

Arg

430

Ser

Ser

Ser

Phe

255

Phe

Val

Ala

Cys

Cys

335

Asp

Met

Leu

Leu

Ala

415

Asp

Leu

Lys

Gly

240

Lys

Ala

Asn

Glu

Thr

320

Ala

Asp

Cys

Tyr

Phe

400

Ala

Glu

Gln
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Lys

Gln

465

Asp

Cys

Asp

Glu

Asp

545

Lys

Glu

Leu

Asp

Val

625

Gln

Lys

Asn

Phe

450

Arg

Leu

Ala

Ser

Lys

530

Leu

Asn

Tyr

Ala

Pro

610

Glu

Leu

Lys

Leu

Gly

Phe

Thr

Asp

Ile

515

Ser

Pro

Tyr

Ala

Lys

595

His

Glu

Gly

Val

Gly
675

Glu

Pro

Lys

Asp

500

Ser

His

Ser

Ala

Arg

580

Thr

Glu

Pro

Glu

Pro

660

Lys

Arg

Lys

Val

485

Arg

Ser

Cys

Leu

Glu

565

Arg

Tyr

Cys

Gln

Tyr

645

Gln

Val

Ala

Ala

470

His

Ala

Lys

Ile

Ala

550

Ala

His

Glu

Tyr

Asn

630

Lys

Val

Gly

Phe

455

Glu

Thr

Asp

Leu

Ala

535

Ala

Lys

Pro

Thr

Ala

615

Leu

Phe

Ser

Ser

Lys

Phe

Glu

Leu

Lys

520

Glu

Asp

Asp

Asp

Thr

600

Lys

Ile

Gln

Thr

Lys
680

Ala

Ala

Cys

Ala

505

Glu

Val

Phe

Val

Tyr

585

Leu

Val

Lys

Asn

Pro

665

Cys

51158

Trp

Glu

Cys

490

Lys

Cys

Glu

Val

Phe

570

Ser

Glu

Phe

Gln

Ala

650

Thr

Cys

Ala

Val

475

His

Tyr

Cys

Asn

Glu

555

Leu

Val

Lys

Asp

Asn

635

Leu

Leu

Lys

45

Val

460

Ser

Gly

Ile

Glu

Asp

540

Ser

Gly

Val

Cys

Glu

620

Cys

Leu

Val

His

Ala

Lys

Asp

Cys

Lys

525

Glu

Lys

Met

Leu

Cys

605

Phe

Glu

Val

Glu

Pro
685

Arg

Leu

Leu

Glu

510

Pro

Met

Asp

Phe

Leu

590

Ala

Lys

Leu

Arg

Val

670

Glu

Leu

Val

Leu

495

Asn

Leu

Pro

Val

Leu

575

Leu

Ala

Pro

Phe

Tyr

655

Ser

Ala

Ser

Thr

480

Glu

Gln

Leu

Ala

Cys

560

Tyr

Arg

Ala

Leu

Glu

640

Thr

Arg

Lys
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Arg

Cys

705

Cys

Val

Phe

Lys

Lys

785

Lys

Lys

Gly

Asp

Met

690

Val

Thr

Asp

His

Gln

770

Glu

Cys

Lys

Ser

Asp
850

Pro

Leu

Glu

Glu

Ala

755

Thr

Gln

Cys

Leu

Gly

835

Asp

Cys

His

Ser

Thr

740

Asp

Ala

Leu

Lys

Val

820

Gly

Lys

Ala

Glu

Leu

725

Tyr

Ile

Leu

Lys

Ala

805

Ala

Gly

Glu

Lys

710

Val

Val

Cys

Val

Ala

790

Asp

Ala

Gly

Asp

695

Thr

Asn

Pro

Thr

Glu

775

Val

Asp

Ser

Ser

Tyr

Pro

Arg

Lys

Leu

760

Leu

Met

Lys

Gln

Gly
840

Leu

Val

Arg

Glu

745

Ser

Val

Asp

Glu

Ala

825

Gly

51158

Ser

Ser

Pro

730

Phe

Glu

Lys

Asp

Thr

810

Ala

Gly

Val

Asp

715

Cys

Asn

Lys

His

Phe

795

Cys

Leu

Gly

46

Val

700

Arg

Phe

Ala

Glu

Lys

780

Ala

Phe

Gly

Ser

Leu

Val

Ser

Glu

Arg

765

Pro

Ala

Ala

Leu

Asp
845

Asn

Thr

Ala

Thr

750

Gln

Lys

Phe

Glu

Gly

830

Tyr

Gln

Lys

Leu

735

Phe

Ile

Ala

Val

Glu

815

Gly

Lys

Leu

Cys

720

Glu

Thr

Lys

Thr

Glu

800

Gly

Gly

Asp
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