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0 DEFB126-154s0

oo

a
ogogoao
oooao
ogoao

O O0ooo
O Oooo

O

a
O
g

O

u
O
g

O

g
O
g

DEFB-1260
gogooano
ooooOao
goooano

O

t
O
g

O Oooo

DEFB126-199s0 DEFB126-278sU U O DEFB129-441s
000000 DEFB126-330al]l DEFB126-409all
goooboboooobboooooboooooan

O

g
O
g

O 0Oooo

O

a
O
g

O Oooo

DEFB126-154s0
oooDDbDOOo

O 0Oooo
O Oooo
O 0Oooo
O Oooo
I Y o Y
O Oooo
O 0O oo

O
O

O Oooo

0O DEFB126-409al O O O O
ooDoDDOO0oOoooooao

0 0O 00O DEFB-1260
00000 DEFB126-

goooooooan

O 0O 0O D DEFB-1260
DEFB-1260 O O O O
ooobObOOoooaod
ooooooooan

O Ooogo
O Oooo
O 0O oo

10

20

30

40

50



ad
00
oo
g
g
260
od
ad

OOoooooo
O 0O0oOooooaog
OooooooQgdg

g

DEFB-1260

od
ad
g
0o
g
g
OO

ggao
ggao
uggao

ooo

OO0 oooooggogoao
O 0Ooo0goo

O

O
U
u
O
g

0

O
a
a
O
g

O

ooooao
goooano
DEFB-1260

O

U
u
O
g
g

DEFB-1260
DEFB-1260 0O O O
0 DEFB-1260 0O O
gooooaoaoano

0

c. 0000

Iy A I Ny
Oocoooodgood

O

oooooo
oooooo
00000000000 0000000000O000000000000000
DEFB1260 0 0 000D ODOODOOOOODODO0O0O0DOOOODEFBI260 00 O O
0000000000000 0000000000O0O000DEFBI2600 000
C000000000pHOOOOOODOO0O0O0O0000O0O00O00OO0OO0O000O0
0 O Yudin et al., (2003); Tollner et al., (2009)0 O DEFB1260 0 0 O O O
0000000000000 00000000000000000000000
00000000000 0000000000000000000000000
000000000000 0000000O0O0O0O0000000Neil Parker, (

oooooao

OooooooogooQgoo

Ooooooogogooooogd
Oooooooooooogodg
Ooooooogooooogd
Oooooooooooogodg
Ooooooogooooogdg

00
oo

O

O

O

ooao

O
O

(30) JP 2012-519003 A 2012.8.23

g
ooobObOO0OO0oooooobObboboooooooao
gooobooooobobooogogoboooobobooo
uogoboooobboouoobooooobODbERB-1
ooobODbOOO0DO0O0oooocooObboboooooooao
DEFB-1260 D D DO OO ODODDODOODODDODOOOODO
uooobooooobooooobooooobobooaodo
ooobODDbOO0OO0OO0O0O0O0oo0coD0ODO0OBDEFB-1260 00O O
goooboooobobooogoobooooobobooo
oooboboooobobooooobooooooboobooodao
cooooboboOobooooooobobbbooooooano
ooobObOO0DO0oooooooObboboooooooao
goooboooobboogooboooobbooo
ugoboooobbooooobobooooobooad

O-DEFB126-U 000000 O0O0OOO0OOOODODOGO
ooobODbOOO0OO0ooooocooobooboboooooooao

9980 0o oUoooDO0oooooooDoooDooooooooDooood

O

OooooogogoQg
O 0Oo0Oooao

|

=

N O
(@)

|

ad

O

O o0oo0oo0goao
Oooo0ogogao

u u

Ooo0oo0Oo0oooad
OoOooD04Oooogogo

0

oooooooooan
-GalNAcCOODODOODODOODODOOODODODODDODOOODODODODODOODODODDODODODOGO

OoODO0O0OO0O0o0O0O0DO0OD0OO0DO0ODbOO0O0ODOoDo0OO0ODABADDOODODODDOOdacalinDdnonO
goobooooboboogoobooobobbooobbooLrPAOODDOOODDMALI
I000000000D0WwWeAO OO

O Ooo0oooao
O Oo0ooogoao
O 0Ooo0oooao

O

O O0Oo0oooaog

O

ooobODbDOo0ooao
gooooooooan
0O O 0O 0O DEFB-1260
DEFB-1260 O O O
gooooooao
goooooaoao
O O O DEFB-1260
gooooooao

O 0Ooo0oooao

Oooooogogogoao
OooooooQgoao
Oooooogogoao

ooobDbooooo
ooooOoOoOo0ooao
ooobObO0O0o0ooaod

d. 0 00DO0o00Dg0oooo-L-gd

O

O
O
O

O

ooobObOO0OO0oooooobObboboooooooao
goooboooobboogooboooobbooo
uogoboboooobooooobooooobooado
ooobODbOOO0DO0O0oooocooObboboooooooao
oobO0OO0OO0ODEFB-1260 00D O O0OODDOOOO
uooobooooobooooobooooobobooaodo
ooobODbOOO0OO0DO0oo0oooooooODb0O0O00OdDERB
goooboooobobooogoobooooobobooo
oooboboooobobooooobooooooboobooodao

uooobooooobooooobooooobobooaodo

ooobDboOO0DOoooooobobboboooooooboao
ooobODbOOO0OO0ooooocooobooboboooooooao
oo

O

ooocooobOoOO0oooooooao

-l-0 000000 o0co0oo0b0bob0oooooooooobao

10

20

30

40

50



(31) JP 2012-519003 A 2012.8.23

gooooooooboooooobooooobooooboooobooooboboooao
ooocooao
gooooboobooooooooDbO-L-00O0ODbODOODO0ODO0DOU0OOoOOoOODODDODDbODOODOOoOoOo
goooooooboogoobooobobbooobobooobbooobboooooban
ooocooOboOoOoooooooobobboboooooboooDbOOBDEFB-1260 0 000O0ODOC0OO
ooocooObOO0OO0oDO0ooooooobODbOO0O0oo0ooOooDbEFB-1260 000 0000O0CODODOGO
gooooooooboogooboooboboboooboboooobbooobboooboao
OOO0ODEFB-1260 DD O OOOODODDODODOODODOOOODODDODOOOODOOOOODODDOO
ooocooObOOO0oDoooooooboODbOobO0OoooooooODEFB-1260 0 000O0DODOOGO
goobooooobobooooboogobDbEFB-1260 DD ODOODDODDODOOODDODOOOOGDO
goooooooboooobooobobboooobboooobboooboboooooan
OCoOO0O0O0O0oo0O0O0oDO0oooDO0obOO0O0oDO0D-GaINAcODOODODODOODODODODOODO
ooocoobobooooooooobbbooooooooobobbobobooooooooboao
gooooao

gooodaad
ooooobooboooooooooDbO-L-0cC0ODODObOOO0ODODO0oO0ooOooOoOobODDbODbOOODOoooOoonnb
goooooooboboogoobooobbobooobobooobbooobbooooboao
gogb-L-obooooobobboouobobbooooboboooobboooobooooobobooan
O

goooooao

e. 0O0O0O000O0
ugogoboboooooboouooboooobobbooobbooooobboooobboooooan
ooocobObOO0OO0OO0O0oOogbErFB-1260 0 0 0 00 00C0CODDODOODODODOOOOOODODOGO
goooboooooboogooboooboboboooobboooevboooobboooooan
ooooODOODEFB-1260 0 0 0D0D0OO0OO0O0O0OO0OO0OOOCODDODODOOOOOODODGDODRDODEFB
-l 0 00O0O0ODO0OO0O0O0O0OO0OOOOOOOODOOOOOOCOCODODDODDOOOOOOOOO
Uoo0O0OO0O0ODEFB-1260 00D DODOO0ODODDOOODDOOOODOGDOAODERB-1260 O 0O O
OODEFB-1260 0 D0 O OODOODDODODOODODOODOODDODOODODOOODODODDDOO
gugoboboooooboouoouoboouooobboouobbooooobboooboboooooao
ooocobObOO0oO0oDooooooobObOoO0ooooooooDbObOObOODEFB-1260 00000
ogooao

ugooodad

ooocooObOOO0oDOooooooobODbOoO0oOoooooooOO©DEFB-1260 0 000ODODOGO
gooooooooboogoooboooboboboooboboooboboeMmuoobbooooobnno
goobobooooobooooobooobobobooobbooooboboooobobooooonan
ooocooODbOOO0OO0oooooooDbODbOODEFB-1260 0000000 O0O0O0OO0OOODODODOGO
goooooooboboooobooobbbooobbrAD DD COMOOODDODOOOOGO
goooooooboooobooobobboooobboooobboooboboooooan
ooocoooeocMboooooooobbooooooooobao

ooocooao

IV. DEFB-1260 D DO OO0 OOOOO

a.0 ODEFB-1260 0000 O0O0OO0OO

ooocooObOO0OO0OO0O00oOobEFB-1260 0 0 DO OOOODDOOODODODOOOOOODODOGO
goooooooboogoooboooboboboooowwobbbocooobooowrOooono
goobooooooobooooobooobobobbooooboboooooboboooobobooooonan
ooooobObOO0oo0oDooooooboboooooooonn

goooooao

OO0OO0OO0ODEFB-1260 D OO ODODODDDOOODODODODOODDDODODODOOODODEFB-1260 O
ooocooODbOO0OO0OO0oo0oooooDbEFB-1260 0 0 0O O0O0ODODODDODODODODOOOOODODODOO
ooocobODbOO0OO0OO0oooooooDbODObDEFB-1260 00000000 O0O0OOOOOODODOGO

30

40

50



(32)

JP 2012-519003 A 2012.8.23

0o0o00DDDODO00D0O0O0O0OO0OODERB-1260 00000 00D0DDODODO0DODOOODDODODODOO
0Ooo0oo0oo0oooDooo0Dooo0DooDoooDOooDOo0DooDUooDoDOooDoDooDoDooDooaOo
0000000000000 0O0O00DD0DO0D0DO0OD0OO0DO0OD0ODODOODOOdDNAD OO RNAO
0000000000 oo0Do0ooD0DooDooDo0DO0oDO0DooDU0ooODO0oOoDOoDO0ooODOoDoOoDOOoOaO
0000000000 oo0DO0o00DOoDoDoODoDOOoDOoODOoOoOODNADDODODDODODODOoDODO
ooooo0ooo0ooDOooo0DOooU0oooDUoooDO0oDo0DooDUooDDUooDoDooODOooDDOooOaO
0000000000 O0OODNAODODDDODODODODODOODODUOODDODODODODODODoODOO
0OoDo0oo0oo0o0DoDOooo0DooD0DooDooDoDO0oDo0DooDoDUooDDOooDOoDooDoDooDooaOo
0oo0oo0oo0oooDOooo0Doo0ooDUoooDO0oDO0DooDU0ooDDOooDOoDooODOoDoOoDOooOaO
0 o o o o A A R e A A e e e A A A A A R A R e A R WA AR V/<Y g1 -1
and Weitzman, Ann. Rev. Biochem. 74:711-38 (2005)0 00 0O O

oooooo

b. OO0ODEFB-1260 0 OO O ODOODO

0000000000000 o0Do0DDDO0D00000O00DODERB-1260 0000 00ODOOO
DEFB-1260 0 0D 0D DODOOODODODODDODOOODODDODODODDODODODODOOODODODODOO
000000000 DO0oo0DO0oO0o0oDoD0oo0Do0DO00D0DO0ODU0O0DOO0DEFB-12600 000
000000000 DoDU0ooo0Do0ooU0ooDU0ooo0DO0o0DO0DooDUooODOooDOoDOooDoDoOooDoOooOaOo
00000000 ooDo0ooo0DO0oo0DoDo0oo0o0DO0o0DO0DOo0Do0DoDoODO0O0O0OO0DO0O0O0DOddDEFB
-l260 0 000D0O0D0ODOO0OO0DODODODODOOODOOODODODERFB-1260 00000000
ooooooo0oooDOooo0DOooU0ooDUoooDO0oDO0ooDUooDDO0ooDOoDooODUooDUOoLoOaO
0ooo0DDoDoODo000o0o0ooooDoDoDOo0DO0O0O0doooOoODDODODERB-1260 00 000O0OO
00000000 ooDo0oooDOooo0Do0o0Do0DooDU0DoDoODOooDoDOooDooDOooOOO
OoDoooo

OO0OO0OO0ODEFB-1260 0 O OO DOODEFB-1260 0 0O ODDODDODDODODODODOODODDODODODOO
0000000000000 O000DO0D0DO0oOo0O0ODOO0DERFB-1260 00000000 DOODOO
OOODEFB-1260 OO0 0O ODODODODODDODODODOODEFB-1260 00000000 DODOO
OO0OO0OO0ODEFB-1260 0 00D ODDODDOOOOOOOODEFB-1260 0 00O 0O O OO O DEFB-1
0 00 00Q0O0O0ODDODOCMIO0OOCOQCOODDODODODODOOODODODDODOODOOOOOGO
OO0DO0O0O0ODEFB-1260 0 0D 00O ODODDODODODODODODDODDODDODODOODOOOD DEFB-126
O0OOO0OO0OODEFB-1260 D0 ODO0DO0DO0DDODODODODODODODDUODDODDUOODDODODODODODDODOO
O0O00DD0DD0OO0ODEFB-1260 DO 0ODDDODODODODODODOODODDODODODODODODODDODODODDOO
DEFB-1260 0 00D 0D DODOOODODODODOOODODDODODODODODOOOOOOD DEFB-1260
0000000000000 O0o00o0oDoD0oo0OO0DO0O0D0DO0OD0DU0OO0ODEFB-1260 0000000
OODEFB-1260 0 DO OO OODDODOOOOOO

Oooooo

O0DO0O0OO0DO0OO00OO0ODODEFB-1260 0 OO OODEFB-1260 00 00000000 ODOODOO
70 0020000000000 0000O0ODDODODO0ODOOOOODODDODOODOOOOOOO
O0Q0D0190000000000DEFB-1260 DO Odel/delD DD DODDOOOOOODODDO
O0ODO0o0O0DHAODODODODOODODDODODODDODODODODODODODODODDOODODODODODODDOOGO
DEFB-1260 0 OO0 0D ODODOODODDODODODOOODODDODODODDODDDODOODODODODODDOO
O0OO0OO0OO0ODEFB-1260 0 D ODDDODDDODOODODODODODDODODDODODODODODODODDODODODDOO
O0O0000O0ODEFB-1260 O DEFB-1260 0 D 0D 0D 00D ODODODODOOODOODODODODOGO
0000000000000 O0o00o0oDoDo0oo0O0DO0O00O0ODO0ODERB-1260 00000000
000000000 DoDU0ooo0Do0ooU0ooDU0ooo0DO0o0DO0DooDUooODOooDOoDOooDoDoOooDoOooOaOo
000000000000 ooOoDDDOODERFB-1260 0 000 00O OO O DEFB-1260 O
000000000 DO0o00DO0o00o0ooDo0oo0Oo0DO0o0O0DO0OD0O0ODOO0OOdDOdODERB-1260
0Ooo0oO0oo0ooDOoooDoooooDoooDOoo

OoDoooo

O0ODO0O0O0DO0O00ODEFB-1260 00D ODDODODODODODODDODDODDOODODODDODODODDODOGO
0000000000000 O0O0O0O0ODO0OODEFB-1260 0000000000 ODDODOO

10

20

30

40

50



(33) JP 2012-519003 A 2012.8.23

Oo0oo0oo0ODDOO0OO0O000OO0OO0ODEFB-1260 0 OO OOODODDODEFB1I260 0 0 00 0O0ODOADO
ooobooioooooOoboboOooooooocobobboboooooooobobboooooonb
2000000 ocobobb0b0oO0ooooooobbboooogbEFBI2Z6BD O 0OOOODODOO

ocooocooooooDOopOOO0O0O0DDUOO0DbDOO0O0DO0ODUODODDOODDUODUOODDUODO
OoOOd46040000000COODOOO0OBOODOOOODODODDOODODOODODOO
ooocobbeOODODbDOOOODOOOODODDODODODODOOODODDODDODOOODOOORO
oooobobooooooooobbboooooopOb0DbbObODODOoooooooDbDOoO
goobobooooobooooobooobobobooobbooooboboooobobooooonan
ocooocoooooobDOooopbOO0OO0DDOOODbDOOODODODODDOODODOODDODO
ooooobobooooooooobbboooooooboboDbobobooooooopBeOoODOO
ooooDbDDbOO0O0DO0oO0ooooobDDbOboO0oOoOgDPEFBI260 00 000D0DODODOOOOODOO
ooocooboobobOooooooooobooboboboooooooobbboboooooooooonb
oooobObOO0oooooooobOboboboooooooooONODODDDOODODOoGoOGon
gooooooobooboogogoboooobobboooboboooobbobbboOoobDbOoo
gooboboooooboboouooboooooNODbOooobbooooooooboad
gooocooao

gooboooo0oooboboo0oooboo0oOobDbODbEFB-1260 D0 00DODOOOODDOOOOGDO
OCoOoo0o0poO00DOO0O0D0O00bDaeaa2i0670 0000000 DOOODO4600000
47000000480 000004800 0000004900950 09600970 0 980 0O 99
goooicoooooObODbOO0OOoOooOoooobObbObODOoOooooooODDbODbbOOooooon
uoo-ogooooooboboooobobooooboboooobboooobooooobobooao
ugogoboboooooboouooboooobobbooobbooooobboooobboooooan
ooooOobooooaod

gooooao

ooocoobODbOOO0oOO0oooooDbEFB-1260 0 0 D0 O0OO0OOODDODODODOODOOOOODODDOO
ooocooboooooooooobobbooooooooooOobbbOoooooooooOooON
gooooooobboooobobooobobo0oobboo0ooboboo0oobbDboOUaa 68
01210 680 1340 0 00 680 1810 U O U ODEFBI260 DO DD DO OOOOOODODODDDOO
gugoboboooooboouoouoboouooobboouobbooooobboooboboooooao
ooocoobobbobooooooobo400b00O000ooboobobObObODbODOoooooooDbOon
gooooooobooooboooobobbooobbooobbooobbooooboan
gogobobooooobooooboooobobobbooobboooobboooobboooooan
ooocooboobooboooooooooobobbooooooooobobobobooooooooobooao
goooooooboogoobooobobobooobobooobbooobboooobono
OOO0ODEFB-1260 DD O OOOODODDODODOODODOODOODODDODOOOODOOOOODODDOO
ooocoobooOobooooocooHObODODOOOoOoooooooObObOODOoOooooooobooOoao
oo0o0Do0oO0o0b0ODbDO0OO0OODEFB-1260 D DD OOODDOOOOaa 680 1210 aa 680 1340
OD0Daa 680 1810 000 000CODDOOODOOOOODDODOODOOOODODODDOO
ugogoboboooooboboouooNbODbOooobobboooobbooooboooobbooao
ooooao

——
1

KTSAPAKTSTTTKASNAAKASTTTKASNAAKASAATMAGNTTKVSTAATASTPAQAST
PTKANS (#l%I% %5 :50)

gooooao

ooocooODbOOO0oooooooobODEFB-1260 00 00D0ODODODODOOOOOOODODODOGO
ooocoobobobooooooooobobbooooooooobobobobooooooooobooao
goobooooooboboooobooobbbooobbooo0obBDbERFB-1260 0D 00O O0ODO
goobobooooobooooboooboobobooobboooooboboooobobooooonan
ooocoobooboOO0oDoooooooboOoboboboooooooobobboboooobbOOooooonb

10

20

30

40

50



(34) JP 2012-519003 A 2012.8.23

goNOOobooooobobbooobobooooboboooobbooobooooobbooao

ooocooobooboooooooooobobbobooooooooobobobobooooooooobooao
UOO0OO0ODEFB-1260 U DO ODOODDODOOOOOOODODDODOOGORO?OOA4ed 470 480 0O

g400 00 0o0obooo0ooobooobobbooooboosooobobooobbooooban
ugogoboboooooboouooboooobobbooobbooooobboooobboooooan
oooobOOsc00000o0oo00o0ODb0DbDO00aa 6801210 680 1340 O 0O 680 1810 0 0O O O
gooooao

ooocobObOOOoooooooobDDbbOO0OooOoooODbEFB-1260 000 0O0CODODODOO
bboedouobobOvooooooOosouooooboobobobobObil0OOO0ooOobO1100000
gobbD120000000000DPCEFB-1260 00000 O0O0O0DODOO0OOODOO9SHO™%GH O 10
orOo9esg oo oOo0OoooooooDbbOoobooooooDbbboOooooooan
OOO0OO0ODEFB-1260 U O ODOODODDODOOOOO6O00O00ODEFB-1260 00000 000AO
goooobooesbonoeenorobooesnnoeQu oo ooboboboooooooooboodan
gooboooobboooobOoDbEFB-1260 0000000 O0DODOOOI1200 0 O DEFB-1

e D00 0DO0OOODDOOOOoOooesbOboesnorDoe8uuoOOI OO0 OOOGOoOan

OO

goooogao

ooocoobobObOoooooooobDbboO0ooogbErFB-1260 000 000000ODODODOO
ooocooODoOcMOOOHAODOOODDODEFB-1260 00000 O0O0O0OOOOODODODOGO
ocoOoo0oo0oo00oDbDORA/CMOODOODOODODODODOODOODODODODDOODOD 20
goooogao

DEFB-1260 0D 0 OO0 0 O0O0O0O0ODO

a. 0O 00O DEFB-1260 O O

UODEFB-1260 D D OO OOODODOODOODDOODODDODOOODODCOMOOODDOOOODGDO
ooocoobODbOOO0ooooooooDbODbOODEFB-1260 0 00O 0O OO ODEFB-1260 00 0O 0O
ooocooobooboooooooooobobboboooooooobobobobooooooooobooao
goooeocMoooooogooboooboboboooboboooobbooobboooobao
goooogag

ODEFB-1260 D 0 DO OOOooOOODDODOO0OOO0OOOOOODOODOOOOOOoOoOoOoODOOGO
oooooooO0ooDbOOoooOOoboO0ooDbDoobOO0obObO0O0oOO0OoODbDOoDbDDOO0O0O0aD sambro 30

ok et al. Molecular
boratory Press, Cold Spring Harbor, NY (2001)0 0O 0O Ausubel, ed., Current Protoco
Is in Molecular Biology, John Wiley Interscience, (1990-2008)0 O O O O

googooao

oooao
et al.,
oooao
oooao

gooodadad
b. 0000000 DOO0O0OOO0OO 40
gooooogao
OO O Tollner et al., (2004, 2008a,b) O DEFB-12600 O DEFB-1260 0O 0O O O O O

O

O Ooooo

Cloning: A Laboratory Manual, 3rd ed., Cold Spring Harbor La

DEFB-1260 0 OO OO OOOOODDOOOCOOOOOOOODODODOGODO Tollner
oo IO DOTODOODODODODODOSOT PercollIO 3 5MIO OO0 OD0OODOOO
OO0 Tollner et al., (2004) 00000 O000OCOOCODEFB-1260 000000
OoOO0O0CO0O0oO0OO0O0oDOoBsAD OODPBS 1OmID O OO OO0OODO

0
O
O
0
O
O

goooao
oooDao
DEFB-1260
ooooao

., (2004)0 O
Oooo0Qoo

Oooo0O0o
Oooo0O0O0O0

O

g
t
O

O

g
a
O

O
O

g
u
O

oooobooooobobboooobboooobbooobbooooan

OOODEFB-1260 0 0 O OOOODODODOOOOOOODODEFB-1260
oooobooooobbooobboooobbooobboooooboao
ooooODDbDOO0OO0O0ODERFB-1260 0000000000 0OODDDOO
OACTODODOODODODODODODODODODOOCDOOODODODTollner et al

ooooObOOO0OO0DEFB-1260 0 0000000000700 00O0O
oooobOOO0OboDz200000000O0O000ODEFB-1260 00000 50



(35)

JP 2012-519003 A 2012.8.23

I I I
ouboooOoOObOObODoOooooooobobbOooooooooODbobbooooooobooooboanO
oooooObOO0OO0oO0ooooooobODbDODEFB-1260 0000000 O0O0O0OOOOODODOGO

gooooooboboooobbooobbooobbooo
ooooooooeMmuoooooobbooooooooooooao
ooocooooboobooooooocoobboboooooooao

uogbbobodooobobbooobbrAU DD DOOOOobOOOoOoooan
ooooObOobooOoo0oDooooooobobboboooooooooboboao

00

oooooo

c. 00 00000HAODOOO
ocopooooeMOoOoDOoOoaO
oooooooooo
ooooooooooooo
OO0OO0ODDOTollner et al., (2008b)0 O
Oooooo
oooooooood
cMOoOooOoocevmdno
Oo0ooooDoooo

ooooooao
gooooooao
gooooooao
al., (19990
ooocooao
O CMO O O HAO
oooooDDbao

0O000D0OAitken,

O0O0ODDOO0OOdOGipson et al., 1997; Lagow et al., 19990 O H
ADOODO0DDDOOOO0OOoODOoOOoOO0ooDoDoOooooDoooooDoDoooooDooobooodd

0 Gatej et al., 20050 O HAD OO OOODOODODDODDODODOOODDODDODOCMODOODOAO
0 00 Tang et al., 19990 Neuwinger et al., 1991; Aitken et al., 19920 O
0000000 o0DoDoo0o0oDoDoo0oo0oDoDOoO0ODnDoDaoagHHADDO

2060 00 000D0D0DO0O0O0O0OHAOODOAO

ODO0O0ODOO0OO0OO0OO0O0O0O0DODODTollner et al., (2008)0 O O
oooao

gooooobooboooooooooobobooooooooooao
gooboooobobooooboooobobbooooboooobbooo

O
O
O
O

ooao
0 cmd
oggao
ooao

Cherr et

O

ooao

Tollner et al 2008b0 O CMO OO HAOU OO ODODOOODODDODODODOOODODNM400D0O0RO
ooao

goooogao
goooooooboooobooobobboooobboooobboooboboooooan
gugoboboooooboouoouoboouooobboouobbooooobboooboboooooao
ooocobObOO0OO0oDO0ooooooobODbOoO0oO0ooOooOooDbEFB-1260 0 00 0000OCODODOGO
goobobooo0oooboboogoobO0OO0ODbERB-1260 000 0000DO0DO0O0OOODODOOOO0OGDO
ooocoboODbOO0oDOoooooobODbOODbEFB-1260 0 000D00O0O0O0O0OOOCODOGDOADODEFB
-lze0 00 0O0DO0OO0OO0O0O0OOOODOO

goooogao
ocMbCcooobOOoOoooooooobooboobobooooooooobobOoboooooooaoDdDbDEFB-1
00 0JoooooooOOO0OOoeCcMuOobCcooODbODObOOODOOoOooOooOODODDbDObOODOoOooOoooOan
gooboooooobobogogoooboogobbeoeModoHAD DD ODbODbOoOooobooooobao
goooboooooobooooooboooooobooooobobooooobooooobooooo0onTo
Ilner, et al., 2008b0 0O 000008000200 000

ooocooao

V. OOODEFB-1260 D D OO0 OO0ODOOOOO
ooocooODbOobOoooooooobDDbbOO0ooooooOobODEFB-1260 00 0O00ODODODOO
ooocooboOboOoooooooobbboboooooocoobobbobooooooooDbaDbaODbE
FB-1260 0 0D DD ODOOODODOODODODDODOOOOODODOODODDOOOODODODOOOLODDODO
oooboobDbOOO0oDoooooooDbDbObOO0ODERFB-1260 O 0O DO DO O OO ODEFB-1260 0 0O 0O
ooooooooao

goooooao

ooooDbDDbOO0OO0DO0O0ooobEFB-1260 0 0 000000 DODDODODOODOOODDODODDDOO
ooooobODbOO0OO0DO0oooooobObbb0oO0oO0odgDbERFB-1260 00 0 0 0O 0O 0O O O DEFB1260
ooooobobOO0Oo0oDooooloooooooobobboboooooooobobbOoooooonb

10

20

30

40

50



Oooooooooooggg

N

e e e e vy e |

10

(36) JP 2012-519003 A 2012.8.23

oooDobOoboO0ooo200000000O0ODDbDOO0OO0DO0DO0ooOooODoOooDDbDDbOOO0O
ooooao
ooobObOO0o0D0oooooobObObb0oooooooooODbODbOOO0ODEFB-1260 00000
O0o0o0o0oDO0ooO0DOoo0oooDpBOOUOO0D0DU0OD00U0ODUaeaa 210670000000
ooo0ObD460 00000470000 00480 000004800 0000004900950
o0 J9vupooe8uOmooevnonopl1eob0ooooooooboboboooooooooDbOoan
gogoobooooobooo-ocoobboooboboooobobbooobbooobnob
uogobobooooobooocooboboooooboooobobooooobooooboboooao
ooooODbOOO0oOooooooooobooao
goooan
Ooo0DDDbOO0O0O0000O0ODEFB-1260 D DD ODODODODODDDODOODODOODODODODDDOGO
gogobbooooobobboooobobooooboooboboouobobOoooo0obndND
ooobObOO0o0oDoooooobObbboouoooooobbbOO0oDO0oooOoooboobODbaa 6801
680 1340 0O O 680 1810 0D 0O O O
gogobooand
ooobODbOO0O0O0O0oo0ooooOO0ODEFB-1260 0 000O0DODOOO0OOOOOOODODODOGO
goooooooobobooogooboooobobooobobooooboboooobobooo
ooobDDbOO0O0DO0O0oO0obEFB-1260 0 000 00C0COCDODDODDODOOODOOOOODDODOO
oooobOobOOoO0oDoooooooOobobbooooooocoobbbobooooooboooobooao
ooobObOo0oO0oooooooouooooobbOooOoNDDbOOODOOooooooboano
gogooboooooobooooooboooooboooobobooooboboooobbooao
ooobObOO0O0DO0oooooooObobbOob0oDoooooobODbERB-1260 00 000ODODODOGO
ooo0obODDbOO0O00O00o0oooDb460470480 00400 0000000000000O0O0O
gooobooosoooooooobooooboooobobooooboboooobbooo
oooobOobOOoO0oDoooooooobobobooooooooooboosoc0oooooooooao
aa 680 1210 680 1340 O 0O 680 1810 O O O O
goooano
ooo0oDDbDDbOO0O0O0O00O0OO0O0ODEFB-1260 00 0 0O0O0CDODDDOOOODOODODDODODDDOO
ugoobooboooooboboooooboooooboouobobooooboouoobbooada
ooooboboooooooooOobobbooooooooobboboooooooobooao
goobbooooobbooooobobooe0gbobovyboooobs8sbDOoODOoOooOoogd
oobDi1ocbo0oo0oooolrnoooobobooboi12z00oocoobobbobooooooooooan
ooos00000000O0ODEFB-1260 000 000O00OCDOADO
goooan
ooobObOO0O0DO0ooooobOODEFB-1260 0 000DODOODOOO.10 0.20 0.50 1.00 0O
200000000000 OODODOOO0OO0OO0OSb0100150002000000000000
goobooooobbooO0gbEFB-1260 D DO 00O DODODOOODODODOOODDOOO
goooobooooobooooobooooobooooboboooobobooooboboooao
uogoboboooooooooobobooooobooobobooooboooobbooodo
ooooboboooooooooobobbooooooocobobbboboooooooobooao
goooboooooobooooobooooboooobobooooboboooobbooao
uogobobooooobooocooboboooooboooobobooooobooooboboooao
ooobObOO0OO0DO0oDooooooOobobbooooooocoobbobooooooooobooao
gooboooooboogoobobooooobbooobobooooobao
goooan
ooobODDbOO0O0O004dDbEFB-1260 0 0 000 00COCODDODOOO0DOOO0OOOOODODOGO
ooooboboOoo0oooooooobbbooooooooobbbobooooooooDboaon
goggao
gooboand
oooobObOO0OO0oDo0oooooooOobObbOooooooocobobbbobooooooooobooao

10

20

30

40

50



37) JP 2012-519003 A 2012.8.23

oooobDDbDoOO0oo0oooooan
ooocooao
UO0O010DEFB-1260 00000000 OCOODODOOOOOOOOGO

goobobooobbobog
FB-126¢cDNAD

O Ooo0oooao

O

Oooooooooooogogooao

O
0
O
O
0

gd
ud
oad
gd
aad

gooobooaad
ooocoobooooao
goooooooobooao
oooooooooan
00000 DEFB-1260
gogono

a
u
O
g
a
O

OOoo0oooaog
I o B
O0Ooo0oooaog
O0Ooo0o0ooao.o
O0Ooo0oooaog
O0Ooo0o0ooao.o

UooODEFB-1260 D 0D OOODODOOOODE
OOoOoODEFB-1260 DO OOOODODODOO
DEFB-1260 D OO DODODOOOOOOOOAO
gooooooobboooooboooooban
goobooooooboboooooboooooan

10

DEFB-1260 0 O O ODEFB-1260 D OO OO ODOODODODDOOCOOOOODODOODDODOO
0000200000000 00C000000D0DQ0O0DD0OO0O0DO0O0D4A00 0000 0O0ODONCB
ID0oODNAO OQO0OOoooooooooooooboooooooooooooooooo
4650 0 O 0O O S. Venners & Xiping XuO U.

Ooooooooooogooogo

0

740000 o0oo0O0O000oo000a0ad4asn
ooocoobobOooooooooooboao
RT-PCROgPCROD D OO O0DOOOOODDOO
Ooo0ODOD0ODO0O00DEFB-126mRNAL O O O
DEFB-1260 D OO DO OOOOOOOOOO
oooaoa4bb o

oggoao

200000000000 0000DEFB-

000000 Anhul Provincel 0 000 0O

Chicagol O OO O QOODOOODODOOOO
goboboooobbOo0oddbO0odmRNADO
goocooboooooooooooobooao
O DEFB-126mRNAD D OO0 O 0O OO OO0ODO
ooocooboboooo4Cco0obobooonoan

goocooboooooooooooooao
20

1260 0 O O
goocooboooooooooooobooao

gooboboooobobooge3sybbOO0O0OgnOODEFB-1260 0 00000 0O00O0OD0OADO

20030 7O O O 20050 20 0 0 0 O0O0O0OO
ooocooobooboooooooooooboao
0odb0On=810 0000000000000
ooooDDbOO0O0000000aoO0pH=8.00
giodogooboooooboodwbddoao
goooooObOoOooogo3uoooobooao

BOOOo0Do0oooooooobao

OooooooooooogogaoQg

O

210

Oooo0oogoood

0
O

u
oooobDoOao
gooooogd

pHO O O OO0
goooooogoad
ooooooad

O Ooooo
O O0Oo0ooood
O 0Ooo0oooo
O O o0gooao
O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao

ad

0 O OR=0.50 p=

goobooooooboboooooboooooan
goocooboobooooooooooobooao
goooooooboooobooooobno
n=1100 0 00 00ooooOoboOobOo0oo0og
goocooossoooooooooooao
goocoobboooooooooobooao 30

DEFB-1260 O OO DODOOOOOOOOOAO
Odel/delD 0 00D0DODOOOOO0OO
0.030 0 10 0 0 O O O DEFB-1260 0O O O
goocooboooooooooooooao
goobooooooboboooobbooooobao
gooooooobooooooboooooan

o =0.2000000000O0COODODOOODODOOODOODDODOOOOOOOODODOGO

gooocoobooooooooooboao

OoODO0O0O0O0000DO=2000000mIO 40

<0000 0 0Oml0 00 0O0O0ODODQOWorld Health OrganizationD D OO O D OO0OOO0O
2000000000000 DO00C0CO0DO0O00O0DODU0O0DDODOO0O0OO0OO0OO0OO0DOOD DEFB-126
oooooooboooooboooboobobooobooooo0ooDbDOoDbDbOOoboooDbDOooDOo

ggao
ogogoao

ooobObOO0OO0DO0oooooooobobboooooooooao



OooooooooooogQgog

(38) JP 2012-519003 A 2012.8.23

2 a
o 5 Q
. 8 s 7
(] —_—
g X - i S
g O B o B0
= W 2 W 2
& '8 =)
o o o
iz gte
Ne) Nﬁ‘;:‘;
< x D7
EJ@
~ ~ N
(@) e
° - CoRY
B o S| & % @ 7 omg
X g8 2 g S B
¥ W = W < &5
&) ) S AR
) ,—41];';2
\
i &
~~ ~ o~
0~ S ¢ S8 3E
N o — X o N
B S © 3 T T oS
® = - = c - EZ
N o 2 B8
K
R
£
= ST 5\\12%;
88 o
BN M
= £ E @&
a EoE &
= %\oo@@»ﬁ
B QQW”E&
. & & i
o £ B A a &
a2 A AV R
> E 3 ok S Ng
(] .
Ekaﬁfﬁzﬁ“& KT
A ¥ » o &
ooooo
ODO03:DEFB-1260 0 000000 O0O0DOOODOOOODONDOOOODOOOODDOOOOO
Oo0o0O0o0oo
wtD 0000000000000 0D00000D0000O00o0O0O000O0NONONDoGOoaO
00000000000 -GalNAc-10DOOOODODOODOODOOOODOOOOOOOOOO
DO0D0O000O0OO0ABADODOOOOODEFBI260 00 Odel/del 000000000
O0O00000O0000wt/wtOwt/delD D OO OABAD DO OO ODDOOOODOOOOOD
ODEFBl260 0 00 OO ODODDOCOODONDOCOODONDOOODONDOCOOODOCOOODO200000
O0O0DO0OABADDODDOOOOOOODODOOOOODEFBLI260 O DEFB-1260 0 00O 00O
000000000000 00O0O000DOO0O0DODO0ODOO0ONODOO0ONOoOoOoOooao
00000000000 O0000O0O0000
ooooo
000000000000 000O000D0O00DOO0O0DOO0ONDOoO0ONOoooOooao
OOOFITCOO0O0O0O0OOOOODOOOOABADOOOOOOOOOODOO OO DEFB1260 O

10

20

30

40

50



(39) JP 2012-519003 A 2012.8.23

OCoO0C0Owt/wtD OO wt/delD OO0 ODOODEFBI260 0000 O0COOOOODODOO
del/del0 D000 O0O0CO0OOO0OO0OO0ODODODODOOOOOOODODODODDODODOOODOOSeBADD

OoooooooooogoQgoao

=

OoooooooooooooDooogogoooog

Oooooooogooogo

O

0

Oooo0ogoood

O

O OoOo0ooooo

O

O00D0D0O0ODODO0O0OO0DO0O0O0O0ODO0DO0ODO0OOOMetaMorphD D 0D O0O0O0OO0OODO
g3 ooogooooooobboooobbooobboooobooobobDboo
ooobObOO0OO0O0ooooooboeBO O

ooao

A0 00000 obooooboboooonb

OOO0ODEFBl260 DD OO0 OOOCOOOOOOOODODODDODOOODODOOOODODODOGO
oooobOobooOooooooocobobobooooooooobbbooooooooobooboao
goobooooobooooobbooooboboobooobboogoboboooboboDboo
OooDDOoOO0O0ORITCOOOODODDDOODODOOODABADOODDODDODODDDODOOO

DEFBl1260 O OO0 OO0 Owt/wtl O Owt/delD O 0 OO0 O ODEFB1260 0 OO O ODOODO

O
O
O
O

SO

Oooogooogogood

OOO0O0OOdel/delD DO O00OO0OODODODOOODODODOODOODODODODDOODORO
OO7A0 0 0000D00OQ0CODODO0OO0ODOOOODOOODODOMetaMorph O 0O OO
gooooboobooogoseoooobobooooooooobobbboooooobobooooboao
ooooobObOoOoo0oDooooooobobobobooooysBD0OO0bODbOOOOOOOOODODOGO
goooooooboogooboooobobooooboooooboooMMsbbbogog
goooooooobooooooboooobobooooboooooboooobboooao
oooobODbOO0O0o0oooan

goono
gogooooooobooooobooooboboooobooooboboooobbooao
gogobobooooobooooboooooboooobooooboooobbooaao
oooobOobOO0ooooooooobosa0ooooooobobboooooooooboao
OO0O0OD0ODDOOLebrilla, Bevins, etal. 00 000C0ODODODOOOOOOODODDOGO
goooboooooboooobooooboobooooboooooboooobboooao
ooocoobobooooooooobobobobooooooooOobbbooooooooooao
gctouoobobooooboboooobobobooobboooobobobooooboMvMsogononO
gogoooooobooooboooobobooooboooooboboooobobooao
goono

goooODEFB-1260 0 00 00OOMSODODDOOOO0ODODDODOOODODDODOOODDOOO
OCOOO0OO0OO0OO0O0ONaBH,/NeOHO DO O D OODOOCODODODOODOODODOOOODOD
ooocoobobooOoooooooobOboboboooooooobbbooooooooooboao
MALDI FTIMSO DD OO0 ooOoOooobboooobooobbooobobooooobnob
ooble2000oboooObOO0ODO0OoOoOooOooOooODODDbOObOO0OOoDOoooobooooDboooOoon
gooooesoui1os6e OO0 OOoOooOooOooOODbODOODODOoOooOoooooODDbOOOOn
O0000O0ONOO0OO0OO0D0DO0DDO0ODO0OO0O0OO0O0DO0DD0DODO0OO0OO0OO0DO0DO0DOoDOoDOoOOOn
oggoano

OS0DEFB-1260 000000000 OOCOODODOOOOOOOOC
oooobODbOO0DEFB-1260 0000000 O0O0OOODODODODDODOODOOOOOODODOGO
Oo0oo0o0ODDOO0OO0OO0O00ODERFB-1260 0000 00000O00ODODOAOPerry, et al_, Bio

1. Reprod. 61:965-972 (19990 0 O O O O O O Rodriguez-Jimenez et al., Genomics 81
1175-83 (003U DD O OO OODODODDODOODEFBI260 0 DD DO DODOOODODOOODOO
OO0O0O0OD0ODO0O0O0d09A0 Yudin et al., Biol. Reprod. 69:1118-1128 (2003)0 O DEFB-
1260 000 0O0ODefb220 0 000D O0ODODDODODDODODODODODOODOODODDODOOOBOOOCO
ODEFB1260 0 0D OO DOOOODODefb220 00000 O0DDODDODDOOODODOODODO
OoDOooOoooDoo

OoDoooo

ODEFB-1260 0 0 0D O0ODOODODDODODODDODODODODODODDODODDOOOODOOORDO 310 36
kbaO 0 0O DO0OODODOO0OOO0O0OO0OODODEFB-1260 O 0O 0O O O O 9A0 O DEFB1260 O O O

10

20

30

40



ooooao
ooooo
ooooo
0 Defb220
ocO 0 OO
ooooao
221g0 O O
ooooo

(40)

oooooao
opopoooao
opooood
opooooao
PAPO O EO O
opopoooao
oooooao
Defb221g0d O

OOooooogoogdg
OooooooQgdg
OOooooogogdg
Oooo0oooQgdg
OOoo0oooogogg
Oooo0oooQgdg
OOooooogogg
OoOoo0ooodgdg
Oooooogogg
OoOoo0oooodgadg
OooooogooQgdg
OoOoo0oooodgadg
Oooooogg
OO0 o0ooooogdg
OoooooQgg

JP 2012-519003 A 2012.8.23

O 0O0oOooooaog
OOoooooao
OO0ooooogogdg
OooooooQgdg
OOooooogoogdg
OooooooQgg

ocO

oo0ooODoeBOO
DEFB126/Defb22
ooooobooao
gooooboogao
gogobooaagd
O 0000 Defb
gooooooao
DEFB1260 O O Def

O O0Ooooooaog

b220 00 0000CDOOOCDODOOOODODODODOOODODODODODOODODODODODODOGO
gooooobobooooooooobbboOooooooopbobpobobooooooooDb oo

goooano
goooano

0

OOOG60DEFB-1260 D 0D DD ODODDODODODOOODODDODODDODDODODODODOOO
ODEFB-1260 0 0 0000 O0DDODODDDODODODODODODODDODODDODODODODOODODODOODDOO
0O O Tollner et al, Hum. Reprod. 23:2523-34 (2008)0 0 0D 00 O00OOOd

gagao

goggao
gaogao
oooOao

O Ooooo

69:1118-28 (2003)0 O DEFB1260 O O

OO0O0ODEFB-1260 DO OOOODDODDODODODOOOOOOODODDODOODOOOOOODODODOGO

UgO00O0OO0O0ODEFB-1261g0 0D 00000 DODO0DO0OOODODDODOOODDODOOOOGDO
ooooboooOboooooobilcAl DD ODODODDOOOOOODERFB-1260 O
oo0DO0o0D0OO0OO00O0D0OD0O0ODOO0OO0ODaO0OOYB; Yudin et al., Biol. Reprod.

goocoobOobOoboooooooobbooooao

ocooocoooOooioeBODOOODODODODODODODODOOODODDODODDOODODODODODDO
OOOC0CODERBI260 D00 0O0O0DO0OOCDOOQCDODUOVYudin et al., Biol. Reprod. 73:12
43-1252 (z005)0 000 0DO0O0DOOODOOOOD1COODDOODODODO-L-000DODOO
ooooooo0oopDUoooDOooU0ooDUooobODOd0oOo0DOooDUooDDUOooODoDOoo0OoDilobd
OCOOCODERB-1260 000 0C0O0O00OO0ODODODODOOOODODOOODODODOCOOOVYu
din et al, Biol. Reprod. 73(6):1243-52 (2005)0 0 000000000000 DOO
O O Tollner et al., Biol. Reprod. 78:400-412 (2008)0 0 OO OODODOO
O0OO0OO0CO0ODERBIl260 DD OO DODOOODODDOODODDOODODOOODODOOODO
et al., Mol. Reprod. Dev. 69:325-37 (2004)0 O

ooooao
oooao
Tollner
oooao
oooao
oooao
oooao

OoOoo0oooo

0

DEFB-1260 0 0D O 00O 0O DO DO 10A0 ODEFB-1260 0 0 OO O OODODOOOOO

goooboobieBOOODODODOOOOOOO110CcO

oooocobobooooooooobobcemd

200000000000 -CcMODO0DDO2.75mm0 0O 0
o400 00000o0oboboboooobboooonbag

O Ooo0oooao
O O0OoO0ooogoaog
O Ooooo

O
O

O
O

OoDo0oO0oo0ooDoDOoooDoo0oooDooooao
0oooDoDoDDoDoDo0oo0ooo3W40 00000003
ooooDoDDOo0D0Da0bdOO0DOODODDODOODOOO
o50 0000

ooDoooo

O0O070del/del0 000 000D0DDDOOOOOO
OoDooooooao

0000000000000 O0oo00OoDHAD ODOO
00000000 oDoDOoooDOooDoooDoooOoao
OO0O0O0ODDOO0O0O0dGcGipson et al., 19970 Lagow et
00000000 oDoDOooo0DooD0oooDoooDoooOoo

gooooao

0 O Aitken, (2006)0 O

O

O

O O0Oo0ooogoaog
OOoooood
O 0O0o0ooood
OoOoo0ooood
O 0O0oOooood
O Ooo0oooao

cMO O

ooao

0-L-0000PLOD
oooooooao
0Oo0oooQ
10B0 0 OO

O O DEFB-126
0OooooQ
0000 p<O.

O Oogoo
O Ooooo

oooboooooboao

gooocvMDOOOOGgcum

gooooooobboooooao

al.

, 19990 D HAO OO ooDaOo

00000000 Gatej et al.,
2005) 0 0 HAD 0 00000 00DDO0ODO0DO0DO0O0O0OO0DOCMDDDOOOOOGODOTang et al.,
(1999); Neuwinger et al., (1991); Aitken et al., (19920 0D 0O CMO D OO OO DO
1 1 I 1 I o /2 O 6 6 A I R R A A M A

10

20

30

40

50



OoooooooooooOooao
OoooDooooooogood

|
o
|

Oo0ooOooou
O Oooodd

010

OoooooooooooooDoDoogogooooaog
OO0 OoDoogogUdooDooUgUooDoogogooao

Ooooooogogoao

OoOoo0oo0ogao

[y
O

Oo0oooodgooaoo

O

HALO

OO0 ooooogogoQg

OooooogQgQg
O0Oo0oooao

5

O O
O O

Oo0Dooogogoao

140

Oo0ooooooooooogoooaoo

OoOo0ooogooogoao

ud

0 HADO O
Ooooao
Ooooao
Ooooao
Ooooao
2._.75mm0
Ooooao

OoOoo0ooood

HAD OO0 4gdano

goooooao
HEPESO 0O BWWO

OO0o0oo0oooogd
O0Ooo0oooaoo
O 0Oo0oooaog

0

0

Oo0oo0ooogod
OOoo0oooogd
O Ooo0ooo

O

cmo

O OooOooo
O Ooo0ooo

O Ooo0ooogoao
Ooo0oooogoogogoao

OoOoooogQgogao

O

10 O O ANOVAO
Op<O.0050 00O OOCOOO0OO0OO0ODOwWeEDERFB1260 OO OO0 DOODODOODOwt=wt/wt
OCwt/delD 0000000 O0ODO0OO0O0ODOOOCDOOCOOOODODOCdel/del=delD 00 D00
ooocoOABAUOOODODDOODODOOGOOOODOOOODDODOODODOOOGOOODODDOGO
goooboooooboboogogobooob200b0b000o0bbo0ooobooboobooobDboo
OCoOO0O0O0O0O0OOOCMetamorphD OO OO0 O O0OO

oooooao
UODEFBl260 DO 0O 0ODODOODUOODODODODODDODODOO0DLDNMMDOOOOLOODOOODDOO
OooDDOO00DO0O0oo0oooooODbDDbOO0i100DERFBI2Z60 0 00O DODDODDOODOOO
OO0O0O0del/del=0OdelD 00 0O0DOOCOODOO0OODOODODOODODODODOODO
O0Owt/wtD D Owt/del=0wt0D 0000000000 OCDOOOODODOKRADODODO
gooisA0oooooooovekoooooooooboboooooboooobDboo
O00o0O0o0DoDO0oo0o0O0O0O0OdelDDOwtD OO0 O0DOOODODOODODODODOODO
HADOOooooDoODDODOOOooooooooODbObOoooooailsBOoOogiscoooad
DEFB1260 D U OO DODODOOODODDOOO1DODDODDODKRAODODDDOOODODDDOOO
O0e00OdelD0O0O0OO0O0OODOSIOwWtDODODODODODODOODODODOOODO
OO0ABAUOOODODDODOODOOOOOOODOOOOODERFBI2Z6O OO OOODODOGO
goooooboboooobooboooobboooboboooobbbooobbDbooaie

O0Ooo0ooood

d
g

(41) JP 2012-519003 A 2012.8.23

000000000000 UoD14000150000000
OOHAOOODODOOODOOODODOOOCMOOOHADCOOO
000000000 D0O0O00o0Tollner et al.d 2008b)0
I I I I R R 0 O B O O A A A A R o | =1 = =R
0000000020 0000000000-CMO0OO0OHA
gooooooooboooooobbo400o0oononOod
I I o B I O 0 O O R R R A

oooboboo0oobbboogbob0OoDbEFBI260 D DO OODO
OO0OO0OHAD DO OOOOODODODOAODOHADDODDO 30 BSAT

ImMIDOO5mg0 00 000D0O0DO220kba0 OO0 O DOODOO

OCo0o0oo00o0oDO0O000Owe/wtD O D wt/delD 00000
wtO n=80 O del/delDl OO D OOODOO0OOODODOGAdelOn
ooobDDbDoOoOoovelobobooogcAsAb o ooonoooosB
ooooODODOO0OPapO0DOOOWHO "8OS0 0 00 OOODODO
gogobobooobobboogocobAlCcboobooogano
goobobooooobobobooooobooooobooooobooboao
+ SEM0 00000000000 O+0000000700
I I I A A N B B o IO 8

sgoooobOooooowoooooooooObobooooooooboobobboboooo

gooboooooboooodd

0 e A A A A 0 R I A A e KO I M M
0000000000000 o0o0o0o0o0Do00o0oo0oo0o0oDoo0oDooooOoao
300000020 0wt/delD 10 0wt/WtD O OO0 D ODODODODODODODODODOODOOO
10 0 0 0 0O O del/deld O O ARTO Assisted Reproductive Technologiesl 0O O
0000000000000 000o0U0O0o0U0O0o000o0O0o0UOO0owHoD OO0

200000 0#100D100 del/delD D 0000000 DODODODOOODODODODODO
ooooobDbooogopbicb0ooooooobbboooooooboboboobobooooo
ooocoobooboooooooooboboboboooooooobbboooooboobooooboao
e 0ooooooOOoObOO0oooowwooooooobobbooooooooooboao

10

20

30

40



Ooooooogg
O0O0o0ooood
O Ooo0oooao

(42) JP 2012-519003 A 2012.8.23

#1120 D120wt/wtD D OO0 OO0 O0O0ODOOOODOOCODODOOODOOCDODOOOODOODOWHO
ooocoobboooooooooboboboboooooooobobbooooooooobooboao
oooOblzbooOoOOOO0OO0OOO0OOOOODODDODODOODODOOOOODODDDOOOOO
2000000000 o0obooobobbboooooooobbboooooboooboDbDO
oooOobOoObicocoODl20O0OObOO0OO0O0OO0OO0OOOOODDODODOODODOooOooOoooODoODOaO
Oile00000O00O0OOOO1vyODOOOoOoooooooODbOOO0oOoooooooao
ogddg

oowHoO oooooao



JP 2012-519003 A 2012.8.23

(43)

o o o o
— N o <t
* 0 QBEUTE * B TEHYKBH R O ElZE
s (0 QIR T : ) A£OHM
6'vC 6'1vT 0F | (0TX) XE-FEIT @ 0 =L R
o T EWHEOE L
QB QBT T
ZHPH 9 C OBlHe “WPWE * SEFIL 991 F 66 0T (TW/40TX) i F-F8k
6 €l F9S Lt FE€HS %0S EEFFHIHY
X NP OINIQOA 4 V49
WS HEZ T NEEREH
DEZLA G 5=l (BHAHET %)
OEIH 48T TP QML M % ['CTFL'8¢ 8 LFR6V %0¢ A
ada 01d OHM g — ¥ Ly

gooooao

OOoO0ouDEFBI260 DO ODOODODODODOOO

ODEFBl1260 D 0D ODODDODODODOOOOOOCODODDODODODODODOOODODODDODDODOOOOOGORO

goooooooboboogooboouobbbooobboob0bDbO0OODERBIZ26D OO O

goobooooooboooooobooooooboooooooooobobooowggao

IVFO O O

50

ooocooboboooooooooobobbooooooocooobobobobooooooooobooao



OooooooogogQgooao

OoOooooogod
O0Oo0Oo0ooo

O

Oooooooooooogogooao

O

OOoooooo

OocoOOooogoodg

OoOooo0ogao

a
O
O
t
u

O

(44) JP 2012-519003 A 2012.8.23

gboboboooobboooooboooobooad

0

goooobooboooooobic0ooooooobobboooooooooboao
20016000170 001600070 000000000 0OFRITCOOOODODOO
OABAD OO OOoooobODbbObOooooooooDbbOO0o0aoshnODbEFB1260 O
wt/wtD O Owt/del0 0O 0 OO0 OODEFBI1260 0 DD OO DOODOODOGO OO
del/delD 0000000 0O0ODOODODDODOODOOOODDODDODDDODOOOOOOO

pijobObOO0O0O0O0OooCoOoODDbObOO0DO0oO0oOooooooDoDDbOObOO0DOoDOooOooOoDbi1I20 0000
oooobObOO0OO0oDoooooobOi1voopbiocobODlI20 00 00000OKACDDODODOGO
Ooo0oo0o0DDbOO0OO0DO0O0O0oo0oo0Do0o0oDDbn400O0000b0D0DbDbObOO0O0O00OOdeld

goobobooowehbODOO0O0oboOOO0oOooobOoOooobobooogogilssboogooobooboooao
pijoU 00 O00OO0CDOOO0DI200000DOODO0DOD0OHADDODODOODOC el DO wtO
ooocooOoOoooao

0

O Ooo0oooao
O Oo0oooao
O Ooo0oooao

O

0

O

0
g
U
0
g
g
0

oooooooopiobbooooooooobbobooooooboooDbao
ooooObOOO0OO0oDoooocoobboooooooobOboboooooooboao
goooooobwwiobbooisgoooz2000gboooogoboboogao

O

DEFBl260 0 000D O0ODODOOODODDODUODODDUOOODODDODODODDODODODODODODOO

00000000 oDO0ooDo0Do0ooDo0DooDooDo0DO0o0Do0DooDo0oooDOooDOoDo0oo0DoDoOoDooaO
0000000000000 O0o00O0D0DO0ODU0OO0DD0DO0OO00DO0ODO0DODDOODNOaOdGuzick a
nd Overstreet et al., (2001); Ombelet et al., (1997)0 0000000 OOODOOAO

Oooooooooogooogao
OoooooooooobooOooobod

ud

O

OoOooo0od
O O0ooOoo0oafd

[EY
O

Oo0Ooo0gogo

0]

O

O 0Ooooo

O

0

OO0 ooDoooggogog

O Ooooo
O OoOooo

g
u
O

g
U
O

DEFBl26 D O OO0 DDODODOODODODOOODODDOOOODDODOOOODODODOODDDOO

oogoboboooobobbooooobboooooboboooooboooooobooboao
ooooOobOOO0O0ooooobcz22o0oo0ooobiloowcO D ooooooOaO
pizwrOU 00O OoOoOoobODOO0OOooObOOO0oOooObbOOoOoobDbooog
ooooDDbDOO00oo0oooobODbDbO0oO0oO0oo0ooo0o0oDoDDDERB1260O O
ugugboboouoobbooouoobobooooobobooad

ODEFB1260 DD OO ODODODO
oooboODbOObOO0O0O0ooobooObODEFBI260 0D OO0 O0OOOOODODOGO
oooobOOO00oDoooooooObObbOoooooooooboboboooo

del/sdelD D000 00OO0OCODODDODOODOOOOODODODDDOOOOOOO

OFITC-ABAD D DD 0OoooobOboooooosoogogoeonoooooooan
DEFB1260 0 O O O OODEFBI1260 0 00 D0DOO0OO0O0OOOOCOCODODODOOOOO
gooboooobobooooobobobooooboboooobbooobobooooobono
ABAOD O OOOODDDODOODOwsAD O OOooooobDDbbooooooobooboao
O0O00O0OO0D0ODEFBI260 0 0 0D0O0OCDOOOOOOODODODODADO Yudin et al.,

(005)0 0 ABADDODODOOOOODODDODDODOODODODODODODDODODODOODODODDODDODO

gooobobooooooboooobooooboboooobbooobobobooobobDbOodyYu

din et al.,
Oo0o0o0oao

O
O
O
O
O

rm Check';

gooboooobbooooboDbo

(2005); Tollner et al., (2008)0 O

gooboooobbooooboboogooboboboo

g
gogoobooboooooooooooboooooobooooboobooooobooooboboooao
O

ooooOboOooooooooooao

ooobODbOOO0oOO0ooooooooboboboooo

I I A A O A B S o <

Klotz et al., 20080 O DEFBl1260 DO 0D OO OO DODOOODODDODODODODOO

oooobODbOO0OO0DO0ooooooODbEFBI260 00D DO O0OOOODOODODDDODOOOOOORO
ooocooboobooboooooooooobobbooooooooobobobobooooooooobooao

10

20

30

40



(45) JP 2012-519003 A 2012.8.23

OOODEFBI1260 DD DD OOO0OOOOODERFBI26-0 0 0 O0O0ODODDOOOOOODODO
ooocooobooboooooooooobobbobooooooooobobobobooooooooobooao
goooobObOO0o0oDoooooobObbobooooooooDbDbOOO0-bEFB126-0 00O 0O0OADO
goobooooobobooooboboooobboooobobooobbboooobABADDOW
GAODEFB1260 0 D OO OOOODODOOOOOOOOODODOODErFBI260 0 0 O OOODOADO
coocooobooboboboopHOOOODOODOODOOOODDOOODOOOOOODDOY
udin et al., (2003); Tollner et al., (2009)0 O DEFB1260 OO DO OO0 OOOODODO
uogobobooooobooocooboboooooboooobobooooobooooboboooao
oooobOobOOoO0oDoooooooOobobbooooooocoobbbobooooooboooobooao
O0D0DDDOO0OO0O0O0O0OO0OO0CODDOOO0OO0OO0OO0OOO0OO0ODaONeil Parker, (1998)0 O
goooan

OO0O110DEFBl1260 D D 0D 0O 0OOO0OOCODODDODOODOODOOOODODDODDODOOOOOORO

DEFB1260 0 000 DODODDOOOOCCOOOOODODODODODODODDOOOOOOOOOOO
0000000000000 000000C0000000000000000000
180 Tollner et al., (2004)0 ODEFB1260 0 0 0D 00000000 2mMO O
00O O 000 00O 0 O O DEFB1260 O O
0000O 00 DEFB126
0 O O DEFB1261g0 O
0000000000
oooo0o0O0O0O000
O SEMD 0 DOO0D0O0O0O0
p0 0.050 O O O O Tollner, (2004)0 O

OoOoo0oo0ogao
O o0oo0oo0goao
OoOoo0oo0odgao
O o0Ooo0Oo0ooOoano
OoOoo0o0ogao
O o0Ooo0Oo0oogoao

g
O
O
g
u

Ooooooogogoo
OO0 oooogogo
Ooo0oooQgogoao
OoOoo0oood
OOoo0ooog
Oooo0oooOodg
OoOoo0oooogd
OooOoo0oooOod
OoOoo0ooog
OooOoo0oooOod
OoOoo0oooogd
O0Ooo0oo0ood
OoOoooog
O0Ooo0oood
Oooooogogao
OooOoo0ooood
OoOoooogdg

O Ooooo

Ooooogooogoodg
O
O
O

aggoano

DEFBl260 0 0D 0 ODOOCDOODODOOOODODODOODODOODODODODODRD Tollner et
al., (2004; 2008a,b)0 0180 0 0 0 C0CDODODODOOOOOOODDODOOOOOOOGO
gooobooooobobooooobooooooboooogao

gooodd

OD0DO00OO0O0O0OO0O0ODOODODEFB1260 Odel/delD D0 O0DO0DODOODODODOOODODOO
OODEFB1260 D 0O 0O DKHAUODDODDDODODOODDDODOOODDDOOOODODODOODDDOO
gogoboboooooboouooboouobobbowed b0 ooboooobbooaoooan
19A0 BO O del/delD 00000000 DOS5uMDO cbEFB1260 0 OO 370 010000000
goooooooboogoobooobobobooobobooobbooobboooobono
gooboooooooooooswihodoobobooobobaooolssooooooodgH
ADODDODOOODODOODO100del0DODO0OODODODODODODOODODODODODODO20000O
gobooooobbibobiocb00gbobboO0oOooboboO0ooobboOoOaaeBd 400 DO
oooboob200o0ob0ObOb0O0O0O0ooooOooOooODDbDDbO0OOoDOooOoonn

OoooooooooooooooogoQgdg

gooodadad

oobi1200000000000~0DEFB1260 O O

ooooDbDDbOO0OO0oOoooobel/Del D 00ODDOODODOOODODOODDODOODOOOGOD
EFBl260 DO 0ODODDODOODOOO0OOOOOODDODODOODOOOOOODODDOOOOOOGOOO
ooocoobobobooooooooobobbooooooooobobobobooolsoooooOOan
goooooooboboogoobooobbobooobobooobbooobbooooboao
OOoOO0OCO0OO0OO0PDel/Dell 0000 O0OO0DOOOODERBI260 00 0O0ODOOODODOO
ooocooobooboooooooooobobboboooooooobobobobooooooooobooao
ooocoobobobooooooooobbbooooooooobbobobooooooooboao
OoODO0O00D0000DO0ooDO0o00O0oDO0oo0DOd0del/delD DD DO0O0ODOOOODO
ugogoboboooooboouooboooobobbooobbooooobboooobboooooan
ooocooboobooboooooooooobobbooooooooobobobobooooooooobooao

10

20

30

40



(46) JP 2012-519003 A 2012.8.23

oooooboboOoooooooobboooooooobDbboboooooao
ooocooao
ODEFBl260 0D 00O O0ODODOO0OOOOOOOODODDODODODODOOOOODODDODDODOOOOOGORO

Ooo0Oo0Oo0oood
Ooo0oOo0ogoood

O

O 0Ooo0oooo

gooboboooooooooobboooobobooobbooooboooobobDboo
uogobboooooobooooobbooooobooooobbooo4ooboboooooboOoao
oooOobOobOoOoooooooobobobooooooooobbbooooooooobooboao
goooboooooboboboooobboooobobbooobbooooboooobobDbDo
uogobobooooooooooboboooooobooooobooboooooboooobobDboao
Swanson and Vacquier, 20020 ODEFB1260 0D 0 OO OO DOOOCOOO0OOODOD

O00ODDOO0OO0O0O0O0OO0OO0OODODDOOODEFB1I260 O O DEFB1260 O O O O O Blas

tioooooobobooboo20b00 000000 ooDbDDbO0O7AOoooooboDDbboo0onogoo

OooooooooooogogaoQg
OO0 o0oDoogogooooggaog

0

OooooooooooogogoaoQg

ooobDOObOi10A0 0000000000 DODDODOO0O0O00O0e60000000019B0
ooobODbOO0ebOD0DOOO0OOO0OOOOODODDDODOODODOOOOODODDDOOOOO
goobbooooobobooooboboo0oobobbO0o0o0bDbO0aa 650 1340 DEFB126
ooooboooOooooooosoobooboooooooooobobbooooooboooooao
oooOobOobOoOoooooooobobobooooooooobbbooooooooobooboao
gooboooooobooooobboooobobooobboogoobooooboboboo
gogobooooooooobboooooooooobobobooooobooooboobooboao
oooobOobooOooooooocobobobooooooooobbbooooooooobooboao
oooobODbOO0OO0O0ooooooooboao

gagdg

ooobODbOO0O0DO0o0o0ooo0oO0DEFBI260 00O DO OOODOOOOODODODDOOOOO

ob0O00O0O0DOO0ODbOOO0OO00DO0OODseD sf210 O O TN-5B1-40 High-FiveOd O
oooDbDOoOO0o0oooooooobosfOb0DbDDbDbO0OO0DOoOoOooODOooDDDbODO0DO0DO0a 200
O00o0O0oDoOOoocOoOooo0OUdOoDOO0OODdOSugyiama et al., (1993)0 0 O
O0O0o0OD0O0oDOO0oO0O0O0ODbODO0O0ODGaINAccOOOOGaINACDODODOODOODODOO

GalD O ODDODOoDoo0oooooDoDDDODO0D0Do0oo0ooDoDoDoDoDoDooooooDooDoao
ooooDoDoOOo0oooooooooDoDooosf220000000000000000O00O0O0
20 Galp 1-3GalINAcCO OO D OO0 0D DOOOODODOOOOD Grabenhorst et al., (1993)0
OCo0O0O0OO0O0Ohigh-fiveD OO O0O0OO0DODODOODOOOO0Oa 2,600002,300000
0000000000000 O0DDoDD0DO0DO000O0d0OdDOoODavis et al., (1993); Davis and Wo
od, (199500 000000000 DODO0DODOODODOoDoODODUIDDODOODODODODODODD
000000000 D0ooo0D0do0oDU0o0ODU0o0DO0DO0oo0DU0Do0DDUODODDODOO0OO0DO0ODO0ODnDE
FB1l260 0 0 0 00 O0O0O0ODDODODODODOOODDODDDODODODODODODODODODDODOOOO

O

OooooooogoQgooao
OO0 oooooggogog

O

Oooo0Ooo0oooOoood
Ooooogoooogogoodg

gogoboooobbooooobooooobooboad
ooobODbOOO0oOO0ooooooooboboboooo
gooboooobbooooboooooboboboo
g

O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
OO oo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo

ooo
ooo
ooo
oo

ooobOboOooooooooobooao
oooDobDoboOooooooooboao
ooooOobooOoooooobooooao
ooooOboOO0Ooooooooobooao

O 0Oooo
O Oooog
O 0Oooo
O Oooo
O 0Oooo
O 0Oooog
O 0Oooo
O Oooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Oooo

OO0 oooooggog
O 0Ooo
o |

OO0 ooooogoQgog

10

20

30

40



(47) JP 2012-519003 A 2012.8.23

Aitken RJ, Bowie H, Buckingham D, Harkiss D, Richardson DW, West KM (1992) Sperm
penetration into a hyaluronic acid polymer as a means of monitoring functional competence. J
Androl 13: 44-54.

Aitken RJ (2006) Sperm function tests and fertility. Int J Androl 29: 69-75; discussion 105-108.

Arienti G, Polci A, Carlini E and Palmerini CA (1997) Transfer of CD26/dipeptidyl peptidase
IV (E.C. 3.5.4.4) from prostasomes to sperm. FEBS Lett, 410: 343-6.

Cooper TG (1998). Interactions between epididymal secrctions and spermatozoa. J Reprod
Fertil Suppl, 53: 119-136.

Cherr GN, Yudin Al, Li MW, Vines CA, Overstreet JW (1999). Hyaluronic acid and the
cumulus extracellular matrix induce increases in intracellular calcium in macaque sperm via the
plasma membrane protein PH-20. Zygote 7: 211-222

Cuasnicu PS, Ellerman DA, Cohen DJ, Busso D, Morgenfeld MM and Da Ros VG (2001).
Molecular mechanisms involved in mammalian gamete fusion. Arch Med Res, 32: 614-618.

Davis TR, Wickham TJ, McKenna KA, Granados RR, Shuler ML and Wood HA (1993).
Comparative recombinant protein production of eight insect cell lines. In Vitro Cell Dev Biol
Anim, 29A: 388-390.

Davis TR , Wood HA (1995). Intrinsic glycosylation potentials of insect cell cultures and insect
larvae. In Vitro Cell Dev Biol Anim, 31: 659-663.

de Lamirande E, Yoshida K, Yoshitke TM, Iwamoto T, Gagnon C (2001). Semenogelin, the
main protein of semen coagulum, inhibits human sperm capacitation by interfering with the
superoxide anion generated during this process. J Androl, 22: 672-679.

Frenette G, Sullivan R (2001). Prostasome-like particles are involved in the transfer of P25b
from the bovine epididymal fluid to the sperm surface. Mol Reprod Dev, 59: 115-121.

Gatej 1, Popa M, Rinaudo M (2005) Role of the pH on Hyaluronan Behavior in Aqueous
Solution. Biomacromolecules 6: 61-67.

Gatti JL, Druart X, Syntin P, Guerin Y, Dacheux JL and Dacheux F (2000). Biochemical
characterization of two ram cauda epididymal maturation-dependent sperm glycoproteins. Biol
Reprod, 62: 950-958.

Gatti JL, Castella S, Dacheux F, Ecroyd H, Mctayer S, Thimon V and Dachecux JL (2004).
Post-testicular sperm environment and fertility. Anim Reprod Sci, 82-83: 321-339.

Gipson IK, Ho SB, Spurr-Michaud SJ, Tisdale AS, Zhan Q, Torlakovic E, Pudney J, Anderson
DJ, Toribara NW, Hill JA, 3rd (1997) Mucin genes expressed by human female reproductive
tract epithelia. Biol Reprod 56: 999-1011.

Grabenhorst E, Hofer B, Nimtz M, Jager V and Conradt HS (1993). Biosynthesis and secretion
of human interleukin 2 glycoprotein variants from baculovirus-infected Sf21 cells.

Characterization of polypeptides and posttranslational modifications. Eur J Biochem, 215: 189-
97.

10

20

30

40



(48) JP 2012-519003 A 2012.8.23

Guazick DS, Overstreet JW, Factor-Litvak P, Brazil CK, Nakajima ST, Coutifaris C, Carson SA,
Cisneros P, Steinkampf MP, Hill JA, Xu D, Vogel DL (2001) Sperm morphology, motility, and
concentration in fertile and infertile men. N Engl J Med 345: 1388-1393.

Holland MK and Orgebin-Crist MC (1988). Characterization and hormonal regulation of
protein synthesis by the murine epididymis. Biol Reprod, 38: 487-496.

Holt WV 1980. Surface-bound sialic acid on ram and bull spermatozoa: deposition during
epididymal transit and stability during washing. Biol Reprod, 23: 847-857.

Julenius K, Molgaard A, Gupta R and Brunak S (2005). Prediction, conservation analysis, and
structural characterization of mammalian mucin-type O-glycosylation sites. Glycobiology, 15:
153-64.

Kirchhoff C, Pera I, Derr P, Yeung CH, Cooper T (1997). The molecular biology of the sperm
surface. Post-testicular membrane remodelling. Adv Exp Med Biol, 424: 221-232.

Klotz KL, Coppola MA, Labrecque M, Brugh VM 3rd, Ramsey K, Kim KA, Conaway MR,
Howards SS, Flickinger CJ, Herr JC. (2008) Clinical and consumer trial performance of a
sensitive immunodiagnostic home test that qualitatively detects low concentrations of sperm
following vasectomy. J Urol. 180:2569-2576.

Kohane AC, Cameo MS, Pinciro L, Garberi JC, Blaquier JA (1980). Distribution and site of
production of specific proteins in the rat epididymis. Biol Reprod, 23: 181-187.

Lagow E, DeSouza MM, Carson DD (1999) Mammalian reproductive tract mucins. Hum
Reprod Update 5: 280-292.

Neuwinger J, Cooper TG, Knuth UA, Nieschlag E (1991) Hyaluronic acid as a medium for
human sperm migration tests. Hum Reprod 6: 396-400.

Ombelet W, Bosmans E, Janssen M, Cox A, Vlasselaer J, Gyselaers W, Vandeput H, Gielen J,
Pollet H, Maes M, Steeno O, Kruger T. (1997) Semen parameters in a fertile versus subfertile
population: a need for change in the interpretation of semen testing. Hum Reprod 12:987-993.

Parker N (1998) Lectin/Antibody “Sandwich” ELISA for Quantification of Circulating Mucin
as a Diagnostic Test for Pancreatic Cancer. From: Methods in Molecular Medicine, Vol 9
Lectin Methods and Protocols. Eds. ] M Rhodes and J D Milton. Humana Press Inc ,Totowa,
NJ.

Patil AA, Cai Y, Sang Y, Blecha F, Zhang G (2005). Cross-species analysis of the mammalian
beta-defensin gene family: presence of syntenic gene clusters and preferential expression in the
male reproductive tract. Physiol Genomics, 23: 5-17.

Perry AC, Jones R, Moisyadi S, Coadwell J, Hall L (1999) The novel epididymal secretory
protein ESP13.2 in Macaca fascicularis. Biol Reprod 61: 965-972.

Radhakrishnan Y, Hamil KG, Yenugu S, Young SL, French FS, Hall SH (2005) Identification,
characterization, and cvolution of a primate beta-defensin gene cluster. Genes Immun 6: 203-
210.

Regalado F, Nieto A (1989). In vitro biosynthesis and secretion of rabbit epididymal secretory
proteins: regulation by androgens. J Exp Zool, 250: 214-218.

10

20

30

40



(49) JP 2012-519003 A 2012.8.23

Swanson WJ, Vacquier VD (2002) The rapid evolution of reproductive proteins. Nat Reviews.
3:137-144.

Sugyiama K, Ahorn H, Maurer-Fogy I, Voss T (1993). Expression of human interferon-alpha 2
in Sf9 cells. Characterization of O-linked glycosylation and protein heterogeneities. Eur J
Biochem, 217: 921-7.

Tang S, Garrett C, Baker HW (1999) Comparison of human cervical mucus and artificial sperm
penetration media. Hum Reprod 14: 2812-2817.

Tezon JG, Ramella E, Cameo MS, Vazquez MH, Blaquier JA (1985). Immunochemical
localization of secretory antigens in the human epididymis and their association with
spermatozoa. Biol Reprod, 32: 591-597.

Tollner TL, Yudin Al, Treece CA, Overstreet JW, Cherr GN (2004) Macaque sperm release
ESP13.2 and PSP94 during capacitation: The absence of ESP13.2 is linked to sperm-zona
recognition and binding. Mol Reprod Dev 69: 325-337.

Tollner TL, Yudin Al, Tarantal AF, Treece CA, Overstreet JW, Cherr GN (2008a) Beta-
defensin 126 on the surface of macaque sperm mediates attachment of sperm to oviductal
epithelia. Biol Reprod 78: 400-412.

Tollner TL, Yudin Al, Trecce CA, Overstrect JW, Cherr GN (2008b) Macaque sperm coating
protein DEFB126 facilitates sperm penctration of cervical mucus. Hum Reprod. 23:2523-34.

Tollner T, VandeVoort C, Yudin A, Treece C, Overstreet J, Cherr G (2009) Release of
DEFB126 From Macaque Sperm and Completion of Capacitation Are Triggered by Conditions
that Simulate Periovulatory Oviductal Fluid. Molec. Reprod. Dev 76:431-43.

Yanagimachi R (1994). Mammalian fertilization. In: The Physiology of Reproduction (Eds E.
Knobil and J.D. Neill),. Raven Press, New York. pp. 189-317.

Yudin Al, Tollner TL, Li MW, Treece CA, Overstreet JW, Cherr GN (2003) ESP13.2, a

member of the beta-defensin family, is a macaque sperm surface-coating protein involved in
the capacitation process. Biol Reprod 69: 1118-1128.

Yudin AI, Treece CA, Tollner TL, Overstreet JW, Cherr GN (2005a) The carbohydrate
structurc of DEFBI126, the major component of the cynomolgus Macaque sperm plasma
membrane glycocalyx. J Membr Biol 207: 119-129.

Yudin Al, Generao SE, Tollner TL, Treece CA, Overstreet JW, Cherr GN (2005b) Beta-
defensin 126 on the cell surface protects sperm from immunorecognition and binding of anti-
sperm antibodies. Biol Reprod 73: 1243-1252.

Yudin A, Tollner T, Treece C, Kays R, Cherr G, Overstreet J, Bevins C (2008) Beta-defensin
22 is a major component of the mouse sperm glyocalyx. Reproduction 136:753-65.

Zanich A, Pascall JC and Jones R (2003). Secreted epididymal glycoprotein 2D6 that binds to
the sperm's plasma membrane is a member of the beta-defensin superfamily of pore-forming
glycopeptides. Biol Reprod, 69: 1831-42.

Zhou CX, Zhang YL, Xiao L, Zheng M, Leung KM, Chan MY, Lo PS, Tsang LL, Wong HY,
Ho LS, Chung YW and Chan HC (2004). An epididymis-specific beta-defensin is important for
the initiation of sperm maturation. Nat Cell Biol, 6: 458-64.

gooooao
gooooooanb

10

20

30

40



(50)

JP 2012-519003 A 2012.8.23

BCHES : 1-DEFB-126 R k2 M+ EJ HHEBICR SHFAEE £ FDEFB-126
X9 LA F FEcS

tcctacececececgtttce

BCHIES : 2—DEFB-126 R A2 M ZAE T HHBICRSHER £ FDEFB-126
X9 L#*F FECS

atggctcctacceecegtttctecca

BEHNES : 3S—HLER E FDEFB-1267K1) R 7F FCEKRtmE 5
PVSPTG

Be5ES  4— B 4ERIDEFB-1264#%EEAZ S
GenBank7 7t v < 3 & SNM_030931

1

61
121
181
241
301
361

agaacccact
gcccaattgg
aagaagaagt
caaagggact
acaaagacta
actactgctt

gcctectgat
tctcaggtaa
gcaaacctga
gctgtgttcee
caagaatttc
cgatgtctte
ctcctgetcet

gaagtcccta
ttggtatgtg
agagatgcat
agctgacaga
aacagtaaca
gatggctcct
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ctgttcaccce
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tatgctcctg
tggaatttgce
gtgcggcaaa
ctgtgtccag
tttgatgatg
ttgaacattc
tta

cagcctctgt
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ACTCACTATAGGGCGGCCGCGAATTCNGACCAGAGAACCCACTGCCTCCTGATGAAGTCCCTACTGTTCA
CCCTTGCAGTTTTTATGCTCCTGGCCCAATTGGTCTCAGGTAATTGGTATGTGAAAAAGTGTCTARACGA
CGTTGGAATTTGCAAGAAGAAGTGCAAACCTGAAGAGATGCATGTAAAGAATGGTTGGGCAATGTGCGGC
AAACAAAGGGACTGCTGTGTTCCAGCTGACAGACGTGCTAATTATCCTGTTTTCTGTGTCCAGACAAAGA
CTACAAGAATTTCAACAGTAACAGCAACAACAGCAACAACAACTTTGATGATGACTACTGCTTCGATGTC
TTCGATGGCTCCTACCCCCGTTTCTCCCACTGGTTGAACATTCCAGCCTCTGTCTCCTGCTCTAGGATCC
CCGACTCATTAAAGCAAAGAGGCTTAAAAAAAAAAANANANANANAAA

B25&ES : 6— b k (Homo sapiens) HEDFF 4 EDEFB-1267 = / BRBC 5
GenBank7 o v < 3 »&FENP_112193

1 MKSLLFTLAV FMLLAQLVSG NWYVKKCLND VGICKKKCKP EEMHVKNGWA MCGKQRDCCV
61 PADRRANYPV FCVQTKTTRI STVTATTATT TLMMTTASMS SMAPTPVSPT G

BEHNEE : 1—>O0FFF+HYI (Hylobates lar) HEDFLEEIDEFB-1267 = / BEEZ S
GenBank7 2t v ¥ 3 L& EA4H245. 1

MKSLLFTLAVFMLLAQLVSGNWYVKEKCLNDYVG
ICKKKCKPEELHVKNGRAMCGKQRDCCVPADK
RANYPAFCVQTKTTRTSTVTATAAT - - - - - - -
-TTTLVMTTASMSSMA- - - - - - - - - - - - - -DT
PVSPTS -
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TLAVFMLLAQLVSGNWYVEKEKCLDNDVG

ICKKKCKPGEMHIKNGWATCGKQRDCCYVPADR

RANYPAFCVQTKTTRTSTVTAR -
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MKSLLTF

- TTLMVTTASMSSMA

PVS PTG -
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-
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4 A4 )L (Macaca fascicularis) H3EDE4EFIDEFB-1267

GenBank7 2 2w < 3 &S CAL68961. 1

10—h=

[ IE: =

20

MKSLLFTLAVFMLLAQLVSGNLYVKRCLDNDTIG

ICKKTCKPEEVRSEHGWVMCGKREKACCYVYPADTK
RSAYPSFCVHSKTTEKTSTVTARATATTATTAT
AATPLMISNGLISLMSYDGRYPCFSHYLNTITPA

SVSCSRS

/ BEe S

—
-
~

MN—A5>9—% > (Pongo pygmaeus) H 3D T4 EIDEFB-126 7

GenBank7 2t v 3 3 > &HFSA4H244. 1
MKSLLFTLAVFMLLAQLVSGSWYVEKEKCLNDYVG

ICKKKCKPEELHVKNGWAMCGEKQRDCCVPADTK
RANYPAFCVQTKTTRTSTVTATTATRATTAT -

- TTTLMMTTASMSSMT

PVSPTG -

EEHES -
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DN —, h=ZHA4HF)L
ot Y XEeS

>aFTrAYIL, TIVS, F
B&UFSo—a2o#EB L=, F4EEDEFB-1260

12_t I~s

BEHES -

MKSLLFTLAVFMLLAQLVSGNWYVKKCLDNDVYVG

- HVKNGWAMCGKQRDCCVPAD
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ATTTLMMTTASMSSMAYDGRYPCFSHYLNTIPT
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1
61
121
181
241
301
361
421

EEHHS

atagagactt
cttgecagttt
ctaaacgacg
ggttgggcaa
tatcctgttt
gcaacaacaa
tcccactggt
caaagaggct

ctggactcta
ttatgctcect
ttggaatttg
tgtgcggcaa
tctgtgtcca
ctttgatgat
tgaacattcc
taaaaaaaaa

PAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY

EHES :

tagaacccac
ggcccaattg
caagaagaag
acaaagggac
gacaaagact
gactactgcect
agcctctgte
aaaaaaaaaa

GenBank7 2ty a3 %EEC0408416

61
121
181
241
301
361
421

B EHE -

tgcctectga
gtctcaggta
tgcaaacctg
tgctgtgttce
acaagaattt
tcgatgtcett
tcectgetceta
aaaaaaaaaa

14—E2IZ7R 9 DEFB-126 R %k 2 B B EEAC 51
ACTCACTATAGGGCGGCCGCGAATTCNGACCAGAGAACCCACTGCCTCCTGATGAAGTCCCTAC
TGTTCACCCTTGCAGTTTTTATGCTCCTGGCCCAATTGGTCTCAGGTAATTGGTATGTGARAAAR
GTGTCTAAACGACGTTGGAATTTGCAAGAAGAAGTGCAAACCTGAAGAGATGCATGTAAAGAAT
GGTTGGGCAATGTGCGGCAAACAAAGGGACTGCTGTGTTCCAGCTGACAGACGTGCTAATTATC
CTGTTTTCTGTGTCCAGACAAAGACTACAAGAATTTCAACAGTAACAGCAACAACAGCAACAAC
AACTTTGATGATGACTACTGCTTCGATGTCTTCGATGGCTCCTACCCGTTTCTCCCACTGGTTG
AACATTCCAGCCTCTGTCTCCTGCTCTAGGATCCCCGACTCATTAAAGCAAAGAGGCTTARAAR

15—DEFB-126 R & & B L FEAC S (M)

agacagaggc
agcagtagtc
agtctttgtc
gtccectttgt
cttettecttg
caattgggce
gtgggttcta
gtccttcecce

tggaatgtca
atcatcaaag
tggacacaga
ttgccgcecaca
caaattccaa
aggagcataa
tagagtccag
c

n=1~507z/ 8

MKSLLFTLAV FMLLAQLVSG NWYVKKCLND VGICKKKCKP EEMHVKNGWA MCGKQRDCCV PADRRANYPV

accagtggga
ttgttgttgce
aaacaggata
ttgcccaacc
cgtegtttag
aaactgcaag
aagtctctat

gaaacgggta
tgttgttgct
attagcacgt
attctttaca
acactttttc
ggtgaacagt
tcagtatgac

ggagccatcg
gttactgttyg

ctgtcagctg
tgcatctcett
acataccaat
agggacttca
tctgaacaca
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tgaagtccecct
attggtatgt
aagagatgca
cagctgacag
caacagtaac
cgatggctcc
ggatcccega
a

aagacatcga
aaattcttgt
gaacacagca
caggtttgca
tacctgagac

tcaggaggca
gatctttatt

actgttcacc
gaaaaagtgt
tgtaaagaat
acgtgctaat
agcaacaaca
taccecgtttc
ctcattaaag

FCVQTKTTRI STVTATTATT TLMMTTASMS SMAPT RFSHWLNIPASVSCSRIPDSLKQRGL (K),

B EHS -

n=1~507 = / &

17—FERKDEFB-126 R £ S ECKIm 7 = / B

VPADRRANYPVFCVQTKTTRISTVTATTATTTLMMTTASMSSMAPTRFSHWLNIPASVSCSRIPDSLKORGL (K) 4,

B EHS -

n=1~507 = / &

RFSHWLNIPASVSCSRIPDSLKQRGL (

K)n
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Fl—% = 83/134 (61%),

HFHE = 8e-36, AVwF: @BV Y vy AWEH
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INTERNATIOGNAL SEARCH REPORT International application No.
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A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - C12Q 1/68; CO7H 21/00 (2010.01)

USPC - 435/8
According to International Patent Classification (IPC) or 1o both national classification and IPC
B.  FIELDS SEARCHED

Minimum documentation scarched (classification system followed by classification symbols)
USPG: 435/6

Documentation searched other than mini documentation 1< the extent that such documents are included in the fields searched
USPC: 435/91.2, 536/23.1 {lext search}

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

Electronlc daa bases searched: PUbWEST (PGPB, USPT, EPAB, JPAB),Google Scholar, GenCore Sequence Search (NT, AA)

Search terms: Beta defensin 126 (synonyms: DEFB126, DEFB-128, Epididymal secretory protein 13.2, ESP13.2, hBD-28), sparm, sperm
maturation, C-terminus, polymorphism, deletion, fedility, diagnos$; SEQ ID NOs: 1-4,6,12,16,18

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X TOLLNER &t al., Macaque sparm coaling protein DEFB126 facifates sperm penetration of 14,26
- carvical mucus. Hum Reprod, November 2008, Vol 23, No 11, Pagas 2523.2534. Espacially S —
Y abstract, pg 2529 fig 8. 1-13,16-21, 25
A 15
Y US 2007/0299025 A1 (SALONEN et al.) 27 Dacarnber 2007 (27.12.2007). Especially para 1-1%, 16,17, 20,21, 25
‘; [0021], [0098], [0108], sheets 30-32 SEC ID NOs 49, 50, 54, 5. [N —
15
Y GENBANK AK225987.1. Homo sapiens mANA for beta defensin 126 preproprotein variant, 1-13, 18,19, 25

clone: FCC111E11. 22 July 2006 fonline). [Retrieved 17 August 2010]. Available on the intemet:
<URL: httpfwww.ncbi.nim.nih.govinuccore/110624808 >. Especially pg 1, pg 2 53 Frame 1.

A YUDIN et al., Beta-delansin 126 on the cell surface protects sperm from immunoracognition and | 1-21, 25, 26
kinding of anti-sperm antibodies. Biel Reprod, December 2005, Yol 73, No 6, Pages 1243-1252,

A YUDIN et al., The carbohydrate structure of DEFB126, the major sornponent of tha cynomolgus | 1-21, 25, 26
Macagque sperm plasma membrane glycocalyx. J Mambr Biol October, Cctober 2005, Vol 207,
No 3, Pages 118-128.

D Further documents are listed in the continuation of Box C. D

*  Special categorics of cited documents: “T" Iater dogument published after the intemational filing date or priority

“A”  dotument defining the general state of the art which is not considered date and not in conflict with the spplisation bul cited to d
1 be of particular relevance the principle or theory underlying the invention

“E” earlier application or patent but published on or afier the intemational “X" document of particular relevance; the claimed invention cannot be
filing date considered novel or canmot be considered to involve an inventive

“L" document which may throw doubts on priority claim(s) or which ig step when the document is taken alone

clted to establish the publication date of anather citation of other wy

special reason (as specified) document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is

“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
MEAns being obvious 10 a person skilled it the art
“P*  document published prior to the intersational filing deve but later than  wg.» .
the priatity date claimed &” document member of the same patent family
Bate of the actual completion of the international search Date of mailing of the international search report
17 August 2010 {17.08.2010) 1 6 SEP 2010
Name and mailing address of the ISA/US . Authorized officer: )
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INTERNATIONAL SEARCH REPORT International application No.
PCTAJS 10/26626

Box Ne. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intermational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international applicaticn that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this internationa) application, as follows:
Group |- Claims 1-21 and 25-26, drawn to methods and kits for determining whethar an individual has an increased risk of infertility
comprising analyzing the DEFB-126 allelas and polypeptides of the individual,

Giroup |1: Claims 22-23 and 28-31, drawn 10 a method and kit for determining whether an individual has an increased probability of
Infertility comprising contacting a sperm sample with a lactin that selactively binds Galactose-GalNAc or slalic acid.

Group |l Clairms 24 and 32-33, drawn to a method and kit for determining whether an individual has an increased probability of
infertility comprising contacting a sparm sample with poly-L-tysine.

Group 1V: Claims 27 and 34-55, drawn to therapautic mathods for restoring sparm functionality comprising administration of a DEFB-
126 polypeptide or nucleic acid encoding a DEFB-126 polypeptide, and to compositions comprising the DEFB-1286 polypeptides.

—-please see exira sheel—

1. D As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, Ne required additional search fees were timely paid by the applicant. Consequently, this international search report is
1rezs:r1£:5dz tso 2tl(aie invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
Form PCTAS A2 (continuation of first sheet {2)) (July 2009)
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Continuation of;
Box No. Il Observations where unity of invention is lacking

The inventions listed as Groups HY do not relate to a single general inventive concept under PCT Rule 13.1 bacause, under PCT Rula
13.2, they lack the sama ar corresponding special technical features far the following reasons:

The technical leature shared by Groups | and IV is DEFB-126. This shared tachnical feature fails to provide a contribution over the prior
ar, as evidenced by the article entitled "Region-specific gene exprassion profiling along the human epididymis® by Thimon et al. (Mol
Hum Repred., October 2007, Vol 13, No 10, pp 691-704), which teaches the DEFB-126 gene and its exprassion in the corpus
epididymis (Table 3). In the absence of a contribution over the prior art, the shared technical feature is not a shared special technical
feature. Without a shared special lechnical feature, Groups | and IV lack unity with cne another.

The inventions listed as Groups 1l and (Il lack unity with one another and with Groups | and IV because they do not have a shared
spocial technical feature. The special technical feature of Group |l is a lectin thal selectively binds Galactose-GalMNAc or sialic acid. This
spacial technical feature is not shared by Groups | and [II-IV. The special technical feature of Group IH is poly-Ldysine. This speclal
technical feature is not shared by Groups I-Il and IV, Unity of invention exists only when the same or comesponding technical feature is
shared by the claimed invenlions. With out a shared special technical feature, tha inventions lack unity with one another.

Form PCT/1SA/210 (extra sheet) (July 2009)
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