JP 2004-501054 A 2004.1.15

(19) BFEHFEF(P) GERE - N ()] (1) SR HBARES
13K 2004-501094
{P2004-5010544A)
43) £EE TR165E1H 158 (2004, 1. 15)
(51) Int.CL." Fl F—va—F (B%)
CO7H 21/ COT7H 21/04 A 4B0O24
CO7H 1/08 CO7H 1/08 4C057
C12N 15/09 C12N 15/00 A
BEWR FEX TPRBEWERE (&30 H)
@) HEE S 15 FE2000-524296 (P2000-524296) |(71) HEEA 500261813
(86) (22) HEEE ERL0ZF12H4H (1998. 12.4) FA—LRLA VH—F f/_fva
85) BIRRSCIBMEE  EARI2F6A5H (2000.6.5) VZE NIFwE
(86) EIREHEEES  PCT/GB1998/003602 4%FY2ZE Thi—9 8S8V—Iwrz
87) EEEAMES  ¥01999/029703 S 22 WL Y, & C R
(87) HEAME ERRL1E6H 17H (1999.6.17) —F kyA—, A—2TF—A [T
(3l) BsEIETRB S 9725839.6 47 940
(32) m5H ERFEIZAGH (1997.12.6) (74) (RIBA 100078282
(33) BEBERE A XV AGB) #EB+ LT HH®
(31) EEEEHRES 9815541.9 (72) BAE ~AH—, Tiai— Yar
(32) B5EH ERL0ZF7H 17H (1998.7.17) AXYV2AEH TAf—15 9Qa—YzA
(33) BEBERE A XV AGB) 5y b, AL RRb—Y, A—2
o—F 481
F2—14 (5%) 48024 AA20 HA20
RREICH
(54) [REAOBH] BB DOHERE
(57)0 000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 00000000000000000000000



e R ey [ s R s [y |

e e e e e e e e s |

OOo0Doooo4oUoooooooo0 oo oDoooooooDooogogog
Oo0o0oooo4dUoooDoooUdUoooDoDooogoDUooDoooggaog
Ooooooooooooooo0ooDooooooooooogogao-g
Oooooooooooooo0 oo oooooooDoooogoQgoQg

OooooooooooDoooooooooog

OoooDoooooooooogoooooodg
OO0 o0ooDoogogUooooDooo4gogUogooood
Oooooooooooooooooood
Ooooooooooooooooooodg

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

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O

O
O
O

O
O
O
O
O
O
O
O
O
O
OJ
O
O

(2)

O

JP 2004-501054 A 2004.

O
O
[
O
O
O
O
(]
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O
O

.15

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

OoooooogQgogoQg
OOo0oooooggogog
OoooooooOoogoo
OooooooogoQgoo
OoooooogoQgogoaoQg

OOoo0oooo4o0UooooooUooUoDoDoDoooo oo UoooDoDoDoDoUUoooDoDooogoooao
OO0 oDoDooogoooooogd
Ooooocoooooooogodg

O
O

O

OO0 Do oDoooggUoooDoooggoooao
Oooooooooooooooogogoao
oo oooooo o0 oooooogQgoo
Ooooooooo0ooooogogoo

O
O
O

Ooooooooogogooo
Oooooooogogogogoao

O
O

O
O
O
O
O
O
O
O
O
O
O
O

O
OJ
O
O
O
O
O
O
O
O
O
O

)

(]
O

O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O

O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
O

JP 2004-501054 A 2004.

.15

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

Ooooooo04oooooooo oo oDoDoooUooooDooogogooao
Oo0o0ooooU0U0ooDoooUddUoDoDoDooUooUUoooDoDooggogogoao
OoOoooooooo0ooooooooDoDooooooooooogoogooao
OooooooooDoooooo0o oo oDooooooDoDoooogogogooao

Oooooooooooooogdg
OO0 oDoDoooggooooooogd
Oo0oooooooooooooogod
Ooooooooooooooogdg

Oooooooooooogdg

O
O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
]

OoooooQgogoao
OooooogoQgogoaoQg

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo

O
O
O
O
O
O
O
O
O
O

O
O
OJ
O
O
O
O
O
O
O

[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo

4 JP 2004-501054 A 2004.1.15

O O
O O
O O
0O O
O O
O O
O O
O O
OJ
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
O

O

O 0Oooo
O 0Ooo0ooo
O OooOgooo
O Ooogoog
O O0Oogogaog
O 0Ooo0ooo
O 0Ooo0ooo
I [y
O Ooogoo
Y [ Y
O 0Ooo0ooao

O
O OooOooo

O 0Oooo
Y Y
O Ooo0ooo
O OooOooo
O OooOooo
O Ooogoo
Y Y

O

uobooboobobobooboobooboobooooboaoboaadno

gooooobooocooooooobbooboboooooobobDboooo
oooooao

O

O

O

O

O

O

O
O

O
O

oboooboobooboobooboooboobooonn
O

O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

O
O
O
O
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
O

10

20

30

40

50



O

OoooooogQgogoQg

OOo0oooooggogog

OoooooooOoogoo

OooooooogoQgoo
O

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo

Oo0oooogoQgg O

O oOooo
O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O Oooo

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod

Oo0ooooooo0oooooo o0 oo ooooooDoooogQgoao
OO0Oo0oooogod

O

OoOoooooo0o0ooDoooo0oooDoDoooo oo oDoooooooDoDoDooooooooogdg
[ e e e e |

OOoooooooUooooooUooUoDoooDoDoooogooDoooggogoao
Oo0o0ooooUdUoooDoooUUUooDoDooUooUooDoooggogaog
OoOooooocooo0oooooooooooDooooooooooooQgogoao

O

OooOoo0oood
Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
Ooo0Ooo0ooood

O
OJ

Oooooogogdg
Ooooooggdg

u o

O
O
O

OooOoooooQdgdg
Ooo0oooogoQgdg
OoooooogoQgog

uoano

O
O

Oo0oooogoQgdg
Ooooooggdg

u o

gboooboooboad

gooooboooboao
gbooboood
ooooooooao

O
O

O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaogo
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooog
OOoo0ooooaog

O
O

O

O

()

O
O
O
O
O

O
O
O
O
O

goodgano

O
O
O
OJ

O
O
O
O

O

O

u o

JP 2004-501054 A 2004.1.

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

O
O
O

O
O
O

O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

uoano

O
OJ

O
O

u o

O
O

O
O

uo

O
O
O

uod

O
O

uo

O
O

uo

15

O

0

oooooooobooobooooooooobooooooooooboboooooOoOoao
ooooooooboooboooogooooobobooooooooobooboboooooooao

ooooooooooooooooooboooooooooboDboOoooooan
ooooooooao

gobooobooobobogoboooboooboooboobodnb
gooobooboobooan

goboooboooboboooboobooboooboobodnb
uoobooboobobobooboobooooobooboadnnb
oooooooobobooooooooooboooooooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

O
O
O

O
O
O

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

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O Ooo0ooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo

O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OOoo0ooood

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo

O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

O oOooo
O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

|

JP 2004-501054 A 2004.

O
O
O
O
O
O
O
O
O
O
O

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O
O

O O

.15

O Ooo0oooao

10

20

30

40

50



e R ey [ s R s [y |

Ooooooooooooooggog

O
O
O
O
O
O
O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O
O
O

O
O
O
O
O

OO0 ooooooogooooooao

Oooooooogooooao

e e e e e s e e s e s s [ |

o000 oDoogog4QoUoooDooodUoooooogogogoao
OooooocoooooooooooDooooooooooaoo
OooooooooooDooooooDoDoooooooooaoBo

O

OO0 o0oooooggogoooooogogdgogoao
Ooooooooooooooogogooao
Ooooooooooooooogooao

OoOoooooao
OOoooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OoOoo0ooooao
OoOoooooao
O Ooo0oooo
O O0Oo0oooao
O O0Oo0oo0oo0oao
O 0Oooo

O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao

O
O
OJ
O
O
O

O
O
O
O
O
O

O oOooo
O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O Oooo
O 0Oooo

O
O
OJ
O
O

O
O
O
O
O

O Ooo0oooao
O Ooo0oooao

O 0Ooo
O 0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooao

X Oooo
O0Ooooo
OOoooao
e s s O
Ooooo
O0oooo
Ooooo
OOoooo
OO oOooo
Oooogoao
Ooooo
Ooooo
OOoooao
OO ooo
O oooo
Oooogoo
OoooQ
O0Ooooao
OOoooo
e s s O
Ooooao
Ooooo
Ooooao
OOoooo
OO oOooo
Oooogoao
Ooooo
Ooooo
OOoooo
OO oOooo

O
O
O

O
O
O

I [ Y
O OoO0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
OOoo0oooao

O
O oOooo
O oOooo
O 0Oooo
O 0ooo
O 0Oooo
O 0Oooo

O Ooo0oooao

O
O
O
O
O
O

O OooQgogoQg
O Ooo0oooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Oo0oooao
O Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao

O oOooo

O Ooogogoaog

O 0Ooo0ooo0oao
O Oooo

€]

OOoo0oooao

O oOooo
OoOoo0o0ogDo
OOoo0OoOoogDo

O oOood
O O0oodg
O 0Oooo
O 0Oooo

O

O

O
O

OOoo0oooao
OOoo0oooao
O OooOooo

JP 2004-501054 A 2004.

O
O
O
O
O
O
O
O
O
O
O

[ s [ |
O Ooo0oooao
O O0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0ooao
O Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Oo0oooao

oooogao oooao
gboooobooDbao
gbooooooooboad
ooooooooooaon

OJ
O
O
O
O
OJ
O
O
O
O

O 0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O Ooo0oo0ooao
OOoo0oooao
O Ooo0oooao
O 0Ooo0oo0oao
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
I Y
Y Y

O
O

O
O

.15

Ooo0oo0ooao

10

20

30

40

50



O 0Oooo
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooOoao

gooad
oagad

oooao
ooogao
ogooag

(8)

uoboooboobooboobooobaadao
ooagogao oooooooooooan
gooogoobooan goooobooan

oooooooobooooooooao
gooboooboooboooobooboogoboao

JP 2004-501054 A 2004.

u ugboooagboado u
ooooooooooan
gooaao googao
oooooooao o
gooooooboogobao

I [ |



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(9) JP 2004-501054 A 2004.1.15

ugbooobooodoboado

PCT WORLD INTELIECTLAL PROPERTY ORGANIZATION
Tntematicnal Burean
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERAYION TREATY (ICT)
{511 Inlermation) Patent Clusilication & ¢ {11) Entermational Poblication Number: WO 99729703
CO7H 1700 AZ -
(43} Internatfonal Peblication Thste; 17 Tunc: 1992 (17.086.99)
{21) Inieruational Application Number: PCTIGBOBMIGN2 | (B1) Uesignated Siates: AL, AM, AT, ALL AZ, BA, BE, BG, BR,
EY, CA, CH, CN, (U, {7, DE, DK, FE, L, (8, GE.
(22) International Filing Date: 4 December 1905 (04.12.98) GH, GM, HT, 1D, 1L, (8, JP, KE, K6, KP, KR. K7, LC.

LX, LR, LS LT, LU 1Y, MDD, M K, MM, BDW, MX,
K0.NZ, PL PT, RO, RU, 5D, 5L, 5G. 5L 8K, 5L, T1, T™,

(301 Priority Duto: TR, TT. UA, UG, US, LZ, VN, Y11, ZW, ARIPC patent
37258396 A Decemier 1997 (612497} GB (GH, GM, KE, 1.3, MW, 5D, 82 UG, 2W), Eunsian patent
TRI5541 % 20 Tuly 1998 {20.07.98) I (AM. AZ. BY, KG, KZ, MDD, KU, T4, Th}, European patent

(AT, BE, CH, CY, DE, DK, BS, Fl, BR, GB. GR, 1E. IT,
LV, MC. NL, PT. $E), OAFL patene (BF, B), CF, CG, CI,

711 Applicant tfor all designured Sttes excepr 1SR DNA RE- M, GA, GN. W, ML, MR. NE, SN, TD, TG
SEAKCH INSTRUMENTS LIMITED [GB/GB): Sitting-
bourne Reseacch Centre, Building 940, Popjak Roed, Kent
MES BPS (GR). Fublished !
Withot imternational search veport and to be repubiished
{72} Inventor; and sipon receipt of that ¥éport.

1753 InventorfApphicant {for &S onbvtt BAKER, Matthew, John
IGRAGE |, 18 Upper Fant Road, Maidstone, Kent ME)G SDN
(G,

[74) Agent:  COLILN, Alan, Nigol; 7 Grwe Dacy, Tatsficld,
Westeiam, Kent TN 16 IRE [{H8)

(543 ‘Iitle: 1SOLATION OF BUCLETIC ACIDS
(57} Ahstract

A methed of extracting nucleic aeids from Blood comprises comacting blood cells, preferably atter lysing with an activated solid
phase @t ang pH 1o immobilise the nocleic scids and then removing the nueksic acios @ higher pH when the charge has Teen reversed
or neotreiised. “The salid plase can be glass beads uctivabed by a bistdine s & hisding agent. The heads can be fnidised by sucking the
bloud with wir up rough & cohumg comaimng the beads (o improve contact and prevest clogging.




L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(10)

Clodes used to idenuify States pany 10 the BCT on the Tront pagrs of

Amcrbnipa
tosnia axd Hecatgomi.
Anvbaion

Telgine

Bukin oo

Buigasia

Reain

Bezzil

Helacur

Cavads

Centml Afrian Republic
<ango.

Suiteeitad

e d'Woire

Cameron

T
=
Cach Repmblic
Geimny
Tk

Estonis

FQR THE PURPOSES OF INFORMATION QNLY

sain
Eintud

Franie

Gaboe

Unised Kingsom
Georgin

Ghanz.

tiuinca

Gmers

Tungary

Irckand

et

beehwnd

way

Japun

Keaya

Kyepyaman
Domoersiie Pouple’s
Keqoblic of Korea
Ragublic of Koren
Kazaiuan

ait Latia
Liechensiein

Sni Lanke

Liberia

LS

intemational applications under the PCT.

Lesaibo 5 Slvenin
Tihwaiia SK Slovakia
[——— SN Senegal
Lavia 52 Swaziland
P ™ thad
Hepaiblie of Maldeva TC Toge
Mindagascar L5 Teiiistan
“[p femner Vogorlay TM Twknienian
Republic nf Macedonia ™ Tukey
i TT Trinidad and Tobgo
Mongalia Ur Tlkmies
Monritanin UG Upanta
Mk US United Shes of Amricw,
hexien (b Tirekistam
Niger WA Ve Nam
Metherlands VU Yugeslavia

By W Zimbalwe
Hew Zealand
Friang
Porugal
Ronaxia

Bussiag Fedemntion
Y

sveien
Singapme

JP 2004-501054 A 2004.1.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(11)

WO 9229703 PCTIGRIE/03602

10

15

20

25

k]

Isolation of Nucleic Acids

The present invention relates w a method for extracting nucleic acids and other

biomolecules from biological material, particularly blood.

There is a very large demand for DMA analysis for a range of purposes and this has
fead o the requirement for quick, safe, high throughput metheds for the isolation and

purification of DNA and other nucleic acids.

Samples for use for DNA identitication or analysis can be taken ftem a wide range of
sources such as biolopical material such as animal and plant cells, faeces. tissue etc.

also samples can be taken from soil, foodstuffs, water etc.

Existing methods for the extraction of DNA include the use of phenolichioroform,
salfting out, the use of chaotropic salts and silica resins, the use of affinity resins, ion
exchange chromatography and the use of magnetic beads. Metbods are described in
US Patents 5057426, 4923978, EP Patents 0512767 Aland EP05)5484B and WO
95/13368, WO §7/10331 and WO 96/18731. These patents and patent applications
disclose methods of adsorbing nucleic acids on ta z solid support and then isvlating
the nucleic acids. The previously used metheds use some type of solvent to isolate the

nueleic acids and these solvents are flammable, combustible or toxic.

Blood is one of the most abundant sampie sources for DNA analysis as blood samples
ate routingly aken for a wide range of reasons. However because of the viscons and
prateinaceous pature of blood using known DNA extraction methods it has proved
difficult so accomplish using automation due to the difficulties of handling large
volumes conlaiming relatively small amountz of DNA. Hitherte nucleiv acid
exraction has been pantially aviemated only by using hazardous reagents and siow

progessing tmes,
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1 have now devised an improved methnd for the extraction of nucleic acids and other

hiomolecules from bleod and other biclopical materiais.

According to the irvention there is provided a method for the extraction of
bismolecules from hinlogical material which method comprises cortacting the
biological material with 2 salid phase which is able w bind the biomolecules witat a
first pH and then extracting the biomolecules bound o the solid phase by elution

using an elution solvent at a second pH,

The method is particularly useful if the biological material is blood, but the methad
can be used for a range of applications substances such as Plasmid and vector

isolation and plant IINA extraction.

Preferably the cells in the bload are lysed to release nucleic acids and known lysing
agents and methods can be used, such as contacting with ionic and non ionic
detergents, hypotonic solutions of salts, proteases, chaotropic agents, solvents, usiog
pH changes or heas. A method of bysing cells to isolate nucleic acid is described in

WO 26/00228.

When the biological material cousists of blood the sampies can optionally be diluted

with water or other diluent i order to make it easier to manipulate and to process.

Dlutions up o ten times can be used and in genexrat more dilution can be better and it

is a feature of the present invention that it allows low dilution of bload to be possible.

‘Tie solid phase with which the blood is contacted, can be a formed of a material
which has a nataral affinity for nucleic actds or it can be formed of a material which
has its surface treated with an agent which will cause nucleic acids w bingd to it or
increase its affinity for nucleic acids. Suiable marterials include controlled pore glass,

polysaccharide (agarose or cellulose), other types of silica/plass, ceramic matedals,
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porous plastic materials such as porous plastic plugs which in 2 single meulded part
T as an insert i 8 fandatd tabe, polystyrenc beads para magnetic heads ete. The size

and porosity is not eritical and can vary and be selected for pasticular applications.

Suitable means for treating the surface of the solid phase or for derivitising it include
treating it with 2 substance which can introduce a charge e.g. a positive charge o the
surface or a hydrophilie or hydraphobic surface on the solid phase e.g. hydraxyl

groups, nilrate groups, autoreactive groups, dyes and other arvmatic compounds.

In a preferred embodiment of the invention the solid phase will cause DNA to be
bound to it at one pH in preference 1o comtaminans in the biood sample and will
allow the bound nucleic acid to be reieased when it is contacted with an eluant at a
different pH. This system can be used with a solid phase which incorporates histidine
or a polyhistidine which will tend to bind nucleic acids at low pH ez, less (han 6 and
will then release the bovnd nucleic acids when the pH is increased ¢.g. to greater than
8. Ajternarively the nucleic acids are bound at substantially neutral pH to an aminated

surface and released at very high pH.

In another embodiment of the invention a plastic moulding can incorporate a binding
agent e in a well in a plate e, so that the binding agent is incorporated in the
surface, the blood sample is then contacted with the surface so as to cause nueleic
acids to be bound to the surface, The blood sample is then temoved and the surface
treated with an etuting agent 1o release the bound nucleic acids. When the surface is
past of a well in 2 multi- welt plate, the tota) system can he readily adapted for rapid

large scale sampling and exfraction technigues.

Binding 2gents which can be wsed include charge switchable jon exchange resins
using a positively charged solid phase that can be reversed or made peulral by
changing the ptl above its pKa. e.g. nucleotides, polyanines, imidazole groups and

other similar reagents with a suitable pKa value.

JP 2004-501054 A 2004.1.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(14)

WO 9919703 PCT/GBISA3602

10

15

20

25

30

Also, nucleic acids can be hound by inteccalation using a variety of iniercalating
sompounds incorporated into the solid phase e.g. Actinomycia D, Ethidiun Bromide

ete.

1n a further embodiment of the invention a plastic surface can be modified to include
fuanctional groups. The plastic can be any plastic used for containing sampies ¢.g,
polypropylene. The functional groups can be positively or negatively charged so as fo

hind the nucleic acids in the correst buffer solution,

Allernatively the functional groups can be chemical groups capable of covalent

coupling to other ligands or polymers.

When the plastic is used in a plastic moulding e.g. in a well in a plate, or as a
Polymerase Chain Reaction (PCR) tube, the surface characieristics of the plastic can
he suitably medified for vse in the present invention by inchuding or adding the
appropriate chemicals in the mouiding compound e.g. as in an injection mowlding

compound,

When this is used in 2 PCR tube or in a deep well plats the tubes or wells can be used
to isolate and immobilise smali quantities of DNA or RNA geverating & pure

template for subsequent PCR or other genetic analysis and manipulation,

When the plastic is polypropylene e.g. it is in the formn of a thin walled PCR tube the
polypropylene surface can be modificd by oxidising the surface with an oxidising
apent such as potassium permanganate and sulphuric acid to create a carboxylated
sarface (CODH groups). This tube can then be used to improve the isolation of DINA
from solutions or trom cruds samples e.g. blood. By adjusting rhe pH, di-glectric
constant. sofubility ot ionic strength the DNA or RNA can be immobilised on the

walls of the tube, washed frez of contaminamz, ready for PCR or other analytical

JP 2004-501054 A 2004.1.15
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techmiyues.

The carbexy groups can be further modified by covalentiy coupling an snionic group
such as imidazole or polyhisiidine or any strong or weak ion exchanger, to allow
binding of nucleic acids by 2 charge interaction. This tube could then be used 1o
improve the isolation of DNA from selutions or from crude samples e.g. of blood.
Again by adjusting the pH, di-electric constant, or ionic strengih the DNA or RNA
can be immobilised on the wails of the tube, washed free of contamninants, ready for

PCR or othey analytical techniques.

The nucleic acids can be eluted with in 2 low salt butfer 5o that it is ready for PCR or
other analysis.

The solid phase can be contacted with a blood sample by mixing with the solid phase
in a mixing/ stirring device, by passing the bloed sampie over the solid phase or the
s0lid phase can be paramagnetic and manipulated by a magnetic field.  Although the
invention is partcularly suitable for the separation or isolation of nucleic acids from
blond it can be used with a range of biomolecules particularly those that require

temoval of cell wall debris or insoluble particles.

In a preferred embodiment of the invention the solid phase is in graowlar form in a
column and the blood sample is drawn up through the column by means of & pressure
differential being applied through the columm, the blood sample is drawn up with air
and the granular solid material can become fluidised thus increasing the mixing and

contacting rates and minimising clogging.

The method of the invention is suitable for use in a multi-well format wher a series
of extractions from different samples can take place substantially simultaneonsly and
this will facilitate the auwmaton of the cxiraction process aliowing rapid bigh

throughput extraction o take place ard to allow combinational chemistry to be
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performed. This will enable there 1o be a high throughput in a standard weli array
e.g. an €ight by twelve amay so that a large number of sample types can be treated

automatically at the same time.

The invention iy described in the Example.

Example 1

Extracticn of Mucleic Acids fomm Whele Blood

A charge switchable ion-exchanger was prepared by covalently coupling
polyhistidine o 100 {m plass beads using ghrtaldchyde by mixing 1 gram of the
aminated glass beads with 0.01 %{v/v) glutatdelyde in O.1M sodium bicarbonate at
pHR comaining 20mg polyhistidine. After overnight incubation the beads were
washed exhaustively to remove non-covaiently bound material and stored in LOmM
MES, pH5 containing 0.1 % (v/v) Tween 20,

About 300mg of the 10(m derivitised glass beads were added 1o a Iml plastic

coluron enclosed at bath ends.

A blood sampie was ipcubated with an. equal volume of 10mM MES pHS, contaiming
194 Tween 20, proteases (200{g/ml) and 1 mi EDTA. After digestion is complete
the blood was sucked up the column containing the glass beads and the DNA became

immobilised allowing the contaminating proteins to pass through to waste.
The glass beads contgining the immobilised DNA were washed with a buffer
comprising 10mM MES pHS5, coniaining 1% Tween 20 and ImM EDTA and this

was repeated until the wash selution was coleurless.

After washing, the beads were dried with air and DNA elwted with a small quantity of

JP 2004-501054 A 2004.1.15
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10mM Tris HCI, pH 8.5 and collected in a sterile tube teady for analysis. Thus the

DNA were separated from the blood.

For differcnt hiomolecules, the buffer ete. can be suitably modified.

Example 2

One gram of carboxylated paramagnetic beads were washed in 50mM Imidazole
buffer pH6 and then mixed with 100mg of polyhistidine in 50m! of 30mM Imidazole
buffer pH 6. A chernical coupling agent was addsd (EDC) at a final concentration of
Smy per ml and mixed ovemight, The beads were washed in water, 0.5M sodium
chloride, 1% Tween 20, 100mM Tos HCl pH § and stored in LOmM MES, 0.1%
Tween 20 pH 3.

To extract DNA from blood, 1mg of beads were mixed with blood dilated in 10%
Tween 20 with 25mM MES, LM EDTA pH 5. The beads were separated with a
magnet and washed by resuspending in 1mM MES, 0.1% Tween 20. To elute the
DMNA the beads were resuspended in 10mM Tris HC1 pH 8.5 and separated with a

magnet leaving the DNA in salution.

JP 2004-501054 A 2004.1.15
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. A methed for the exiraction of biomolecules from biological material which
method comprises contacting the bistogical material with a seiid phase which is able
1o bind the biomolecules to it at a first pH and then exuacting the bicmolecules

bound to the solid phase by elution using aa clution solvent at a secend pH.
2. A method as claimed in claim | in which the biomolecule comprises nueleie acids.
3. A method as elaimed in claim | or 2 in which the biological material is blood.

4. A method as claimed in claim 1, 2 or 3 in which the biomolecule is contacted with
Lhe solid phase at a pH. of iess than 6 to bind the DNA to the solid phase and the DNA
1s released from he sofid phase ar a pH of greater than 8.

5. A method as claimed in claim 1, 2 or 3 in which the biomolecule is contacted with
the solid phase at a substantially neutral pli to bind the DNA to the solid phase and
the DNA is released fram the solid phase at a pH of greater than 10.

6. A methad as claimed in acy one of claims 3 to 5 in which the cells in the blood arc

Iysed to release nucleic acids

7. A methed as claimed in claim 6 in which the cells are lysed by contacting with an
jouic or non ioutc detergent, hypetonic solutions of a salt, & protease. a chaottopic

agents or by use of pH changes or heat.

£. A method as claimed in any ong of ¢laims 3 to 7 in which the blood is diluted

with water or other diluent in order to make it easier (o manipulate and to pour.

JP 2004-501054 A 2004.1.15
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&, A method as claimed in claim 8 in which a dilution of up to ten times s used,

10. A method s claimed in any one of the preceding claims in which the solid phase
with which the biological material is contacted is formed of a material which has &

nawral affinity for nucleic acids

11, A method as clairned in any one of the preceding claims in which the solid phase
with which the bioiogical material is contacted js formed of a material which has its
surface treated with an agent which will cause nucleic acids to bind to it or increase

i3 atfinity for nuclsic acids.

12. A method a3 claimed in claim 11 in which the sarface of the solid material is
treated with a substance which can intraduce 2 posifive charge or a hydrophilic or
hydrophobic surface on the solid phase

13. A method as claimed in claim 11 in which the binding agent used is a charge
switchable jon exchange resins using a positively charged solid phase that can be

reversed or neutralised by changing the pH above or belaw its pKa.

14, A method as claimed in claim]3 in which the binding agent is a nucleotide, 2

polyamine ot a compound containing an imidazole moiety.

15. A method as claimed in claimn 11 in which the nucleic acids are bound by

intercalation using an intercalating compeund incorporated into the solid phase.

16. A meihod as claimed in claim 15 in which the dye is Actinoryeir D or Ethidium

Bromide.

17. A method as claimed in claim 11 in which surface of the solid material is treared

JP 2004-501054 A 2004.1.15
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with histidine or a polyhistidine.

8. A method as claimed in any one of the preceding claims in which the solid phase
is a controlied pore glass, a polysaccharide, o ceramic material or a porous plastic

material,

19. A method as claimed in any one of the preceding clams i which the solid phiase
comprises beads of polystyrene or of a para magnetic material.

20. A method as claimed in any one of the preceding elaims in which the solid phase

comprises a plastic surface medified o include funchomal groups.

1. A method as claimed in claim 20 in which the plastic is polypropyiene.

22. A wethod as elaimed in claim 21 in whick the polypropylene surface is medified

by oxidising the surface witk an oxidising ageot 10 create a carboxylated surface.

23. A method a3 claimed in claim 22 in which the carboxyl groups are further
modified by covalently coupling an anionic group such as imidazole or polyhisiidine
or any strong or weak 1on exchanger, to allow binding of nueleic acids by a charge

interacticn.

24. A methad as claimed in any one of claims 11 to 23 in which the functional graups

are positively or negatively charged so as to bind the nucleic acids.

25. A method as claimed in any one of claims 11 10 23 in which the fonctional groups

are chemical groups capable of covalent coupling to other ligands or polymers.

26. A method as claimed in any one of claims 20 to 23 in which the solid material is a

porous plastic plug which is a gingle moutded part or is an insert in a container.

JP 2004-501054 A 2004.1.15
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27, A method as ciaimed in claim 20 to 25 in which the plastic is in a plastic

moulding,

28. A method as claimed in claim 27 in which the selid material Js a Palymerase
Chain Reaction (PCR) be

2%. A method as claimed in claim 27 in which the selid material is a deep well plate.

30. A method as claimed in any one of claims 26 to 29 in which the tubes or wells are
used 10 isolate and immobilise small guantities of DMA or RMA generating a pure

template for subsequent PCR. or other genetic analysis and manipulation.

31. A method as claimed in any one of the preceding claims ip which the solid phase
comprises granular solid material which is contacted with a blood sample by tixing
with the solid maerial in 2 mixing/ stirring device, by passing the blood sample over

the solid phase or the solid phase is manipulated on a magnetisable support.

32. A method as claimed in any one of the preceding claims in which the containers
are wells in a mulii-well plate and a series of extractions of DNA fiom different

samples takes place substantialiy simultageously.
13. A method as claimed in any one of the preceding claims i which the soiid phase
is in granular form in a column and the bleod sample is drawn up ihreugh the column

by means of 2 pressure differential being applied through the column.

34. A method as claimed in claim 32 in which the blood sarople is drawn up with air

and the granuolar solid materizl becomes fluidised.

35, A method as claimed in any one of the preceding claims in which the

JP 2004-501054 A 2004.1.15
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biomaleclues are removed by elution with a low salt buffer solutien or water.
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