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AROAERANE, ERd1 (1) AIZEH LBV DEDTH D,

1 BIHCERO Gl HIH

(7)) sIHE

a & EwﬁﬁwﬁmT%%KMt$W®E%Em IR I N UL ER
WEMRRRZE U TARICFHAGEL B o 28 HAXENTH S, K200 9-
12499 05a% (AT MBIHENL ] 0D, ) IZi& HEEEEIZ

IRDELEHD D B,

(5l1a) T [0013]
(9) MEHDOHHDOMEHFY hTHoT, e, AV IX IV AF RN

HE, RPUFICRENICHE T IR 28694 TX I VAT NES

Yikz &4, HigiA Y IX T VA F REEHUARIE, AiadA Y IX 7 VAF R

EEY VT Z XTI MNE2AHT D, TV b,
(001 4)
(10) WHPBERTHDZ L 2RHME T2 (9) IZHEDOFY N, |

(511 b) T [0039])

(1-1) AVITXIZVAF ROERK

F9. 1 D2HD 18lmerd AV IX IV AF RiZ, 5 79453 —& LT
L3 Rl A FUNE 2B LT oA —1 (ByF 1) . 3 T
{<v—& LT, 7747~2(MW§EZ)%@%L\%EI(MW§%3
) #fFHLT, PCRIZEYVEHK LA, 2DOHDI36nerdAY TX 7 L A4 F
RiZ, b7 7943 —2 LT, 3" KRIEAFUIEELAELZTTI1~v—1
(BFEFES1) 37 To5A4v— LT, 79109~ —2 (BHES2) Z2{HH
U, 882 (E5FS4) =/HHL T, FRICEELLUZ, 3DEHDI6lnerd
AV IR VAFRIZ, 5 o543 —2 LT, 3’ RIIZEAF UL
L7945 —1 (BHFES1) 3° o4 v—&LT, 7949~5v—2 (i
&S 2) 2EHL, #HR3 (5ES5) 2HL T, FRIZEGHKRU 7=,
&P C RBOBIEEY)Z. MinElute PCR Purification spin column (F7
7% 8) X idMiniprep7 7 A (Invitrogenth#l) #FHWTHEHL~, T
2, T4 — DI R ORGSR M % RS,
754 <—1 : CTTACTGGCTTATCGAAA (Fd#|HKE 1)
754 <— 2 : GGCAAGCCACGTTTGGTG (FH|FHE 2)
##71 1 : CACTGCTTACTGGCTTATCGAAATGGAATTCTGCATGCATCTAGAGGGCCCTATTCTATA
GCATAGTGTCACCTAAATGCTAGGCACCTTCTAGTTGCCAGCCATCTGTTGCACACCAAACGTGGCTT
GCC (FA&%ES 3)
2 : CACTGCTTACTGGCTTATCGAAATGGAATTCTGCATGCATCTAGAGGGCCCTATTCTATA
GCATAGTGTCACCTAAATGCTAGGCAATCAGCCTCGACTGTGCCTTCgcaGCAtgGCACACCAAACGT
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GGCTTGCC (Ad%|FHE= 4 )
#1813 : CACTGCTTACTGGCTTATCGAAATGGAATTCTGCATGCATCTAGAGGGCCCTATTCTATA
GCATAGTGTCACCTAAATGCTAGGCAACCGACAATTGCATGAAGAACTCGCACATTGACGTCAATAAT
GACGTATGTTCCCAcCACCAAACGTGGCTTGCC (Hd# =5 )
St

R IR B
FEEIDNA (100 wg/ L) @ 1wl
Taq polymerase : 2.b5u

T34 — (&20uM) : 2ul x2
dNTP (&2. 5mM) : 8ulL

10 XBuffer : 10uL
WK TTul (FEF 100uL)

D

[95C + 1 43[—55C - 1 43f—72°C - 3 0 #f]

1A 27N UT30T 127, |

(Bl1ec) T[0045]

(3) MESFABRIKO/ER

a-Gal (FABRAZYME) . GCR (CEREZYME) . GAA (£ TGenzymefl) DFK R
N8 %1% BSAGAEPBSTENZENL.2 nwg/ml, 3 wg/ml, 60 wg/mLiZZ
52&DITRAEL, TIOERIRT DOTEMARL 2, 63 mmiZy) Y HLY |
YU AMMBEE UAAFEE KIS, FREGX VNI EBEW %, 1 wl/paper
THFRUZ, 1.5ml YA 27 0Fa— T2 AN, Zx T -REET605M %
DF FEXE7~, Fa2—7120.05% Tween20445 mM Tris-HCl (pH 7.4
) % 60 wL/tube TEHRAMUL, 60 MIFIRTHEHIEL TR VNV E %2 BN HE
WU, ZOBEEEEZREFRATRE UTHW,

(004 6)

(4) v TNoFHE

fEEE D G BRI U 72 MR % JEARICH N U, SRS I 72, DN EE
UM DERKE Sy F 2 27U To3 mizy) )Y . 1.5 ml tubelZ AT
. 0.05% Tween20&4A5 mM Tris-HCl (pH 7.4) 60w L/tubez il 7=, 604
F\EET%ELT\ﬁﬁ%ﬁﬁ#%%ﬁbtﬁ\%ﬁ%ﬁyfwtbfﬂ
XU 77,

WIZ. MERATIE . sampler (2) THMHELZ L — MIZ50 wul/wel
I CHRIML, —B4CTEHBEL -5, vT)L% 3EEEL-, |

(5gl1d) T [0048]
(6) AV IXIZ VL AF ROMHE
TV S P PR ER 2 R L. 0.3 units/30uwLl /well TEcoR %R



mu7z, 7LV—hrY—VZAEES>T, STCTISHETDI 2 LICEY, AV T
X VAF REFURFEBESERIVEVEL, AV IX IV AF RE2EAR
W ZReal-Time PCRAHY > L LTI U 2o ZOBEWK 3 wLizxd U, BA
TD 754 ~<— (Forward : TGCATCTAGAGGGCCCTATTCTATA : i &S 6) (R
everse : GGCAAGCCACGTTTGGTG : Bix&F= 7 ) % W TReal-Time PCR (544
1. 95 C15 M. 95C-60C#% 3 5491 Z7)J)) Z47\>, DNA Intercarator
HEE 72X TagManiE Iz & O #OEE (Ct) Z2HIE L 72, MERHAREKIZNTS
HEME %2 N THREREERL, REOY » TIIZ OV THEEZHEH L
770 ]

b EiE (Bl 1 a) &Y. 5/HER1IZIE. ANOFEEA (AR 5] FHF&HA ]
EWVS, ) BEHIN TV,

MR OFUR OB AT Y NTH- T, WK THDIMHMEE., AV ITX 7L
AF RHE, BHRHICRRNICHG T ke 25/ 92 AV IX T VAT
NEGHUAZ &A, HiEdAY TX 7 VA F RESHURIE, miEdAY 3271
AFREEYVHST Z VN TEIDUMTALE2ETD. FY b, |

(1) Z2E R E I M- HIH

AERIEIC L D) BIMXNAZHIEIZOWTORME RTXHEE LT, BLFD
ZE k% R T,

a KEEFHENEE2013,,0338351BHME (T I&#
k1) WS, ) ICEEE I N HIH

(21 a) [[0002] The invention relates to solid substrates and met
hods for ambient extraction and stabilization of nucleic acids from
a biological sample in a dry format. Methods for collecting, extract
ing, preserving, and recovering nucleic acids from the dry solid sub
strates are also described. ] (&R : [ [00 0 2] AFEIIEX, FEUA
. WNHZIE T 4+ —~ v N O FRER N S ORLEE O J& P #h H % OV
FEALD7ZDDFIRIZHET B, IRERIEEMNS, KR ZE, INE, fim, 5R7F
AN B DD HEIIOWTEEHHEINT NS, | )

(1b) [[0029] The term "extraction” refers to any method for se
parating or isolating the nucleic acids from a sample, more particul
arly from a biological sample. Nucleic acids such as RNA and DNA may

be released, for example, by cell-lysis. In one embodiment, nucleic

acids may be released during evaporative cell-lysis. In another emb
odiment, the cells are lysed upon contact with the matrix comprising
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cell lysis reagents. Contacting a biological sample comprising cell
s to the matrix results in cell lysis which releases nucleic acids,

for example by using FTAT™M Elute cellulose papers.
[0030] The solid matrix may be porous. In one embodiment, the solid
matrix is a porous cellulose paper, such as a cellulose matrix from

Whatman™, In one example, the cellulose matrix from Whatman™ compr

ises 903-cellulose, FTAIM or FTATM Elute.

[0031] In one or more examples, the extraction matrix is impregnated
with one or more reagents. As noted, in an example embodiment, the
matrix comprises one or more protein denaturants impregnated in a dr
y state. In one embodiment, the matrix further comprises one or more
acids or acid-titrated buffer reagents. In another embodiment, the
matrix further comprises one or more reducing agents. In some embodi
ments, the impregnated reagents comprise lytic reagents, nucleic aci
d-stabilizing reagents, nucleic acid storage chemicals and combinati

ons thereof.
[0032] In some embodiments, the dried reagents impregnated in the ma
trix are hydrated by adding a buffer, water or a sample. In one embo
diment, the impregnated dried reagents are hydrated by a sample, mor
e specifically a biological sample, which is disposed on the matrix
for extraction or storage of nucleic acids. In some other embodiment
s, in addition of a sample, water or buffer is added to hydrate the
matrix and reconstitute or activate the reagents embedded in the mat
rix. In some embodiments, the hydration of the matrix generates an a
cidic pH on the matrix. In some embodiments, the hydration further r
esults in reconstituting the reagents, such as protein denaturant, a
cid or acid titrated buffer reagents that are present in a dried for
m in the matrix.
[0033] In one or more embodiments, the matrix comprises a protein de
naturant. The protein denaturant may comprise a chaotropic agent or
detergent. Without intending to be limited to a particular denaturan
t, protein denaturants may be categorized as either weak denaturants
or strong denaturants depending on their biophysical properties and
ability to completely inhibit biological enzyme activity (e.g. RNas
es). In some embodiments, weak protein denaturants (e.g. detergent)
may be used for lysing cells and disrupting protein-protein interact
ions without denaturing nucleic acids. In further embodiments, use o
f strong protein denaturants (e.g. chaotropic salts) may also denatu
re nucleic acid secondary structure in addition to denaturing cells
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and proteins. Numerous protein denaturants are known in the art and
may be selected for use in the compositions and methods described he
rein. Without intending to be limited to a particular protein denatu
rant, exemplary protein denaturants include guanidinium thiocyanate,
guanidinium hydrochloride, sodium thiocyanate, potassium thiocyanat
e, arginine, sodium dodecyl sulfate (SDS), urea or a combination the
reof. Exemplary detergents may be categorized as ionic detergents, n
on-ionic detergents, or zwitterionic detergents. The ionic detergent
may comprise anionic detergent such as, sodium dodecylsulphate (SDS
) or cationic detergent, such as ethyl trimethyl ammonium bromide. N
on-limiting examples of non-ionic detergent for cell lysis include T
ritonX-100, NP-40, Brij 35, Tween 20, Octyl glucoside, Octyl thioglu
coside or digitonin. Some zwitterionic detergents may comprise 3-[(3
—-Cholamidopropyl)dimethylammonio]-1-propanesulfonate (CHAPS) and 3-[
3-Cholamidopropyl)dimethylammonio]-2-hydroxy-1-propanesulfonate (CHA
PS 0).] (%R : T [0029] HEE Mhd) & #ENS. X VDEEMIC
M%%?%ﬁﬂ@B\&M%ﬁ%?éﬂﬁ%%?ét@@&%@ﬁ&%%j
» RNAKUDNAZEOKEIX, H 2 ITHIEHRIZ L > THREINE
EPETIE, gk, BRSBTS NED, HOETER ﬁ._'?f
. AR, MBS EED Y N v I AL DEMBHZBRT S, Mldx
GOEYFHEBZ Y M)y 7 AL EiXE5 2T, HIZIXFTA (PG
)%?ﬁ»n~1ﬁ%ﬁ%?é:tm$af\&M%Mﬁ?éﬂ@%%%%
=57,

[0030] Bk~ M) w7 AFLZABTH>TL, —FEEHETIE,
KbV Y2 2F, 7y hvY () BHov)lo—2av Yy 7 A%EDE
BRIV =2 TH D, —HlizBnT, 7y by Yy () #Eov)ilo—
A MDY 7 A, 903-k)lbo—A, FTA (F§iE) XIFFTA (pf
) B EED,

[003 1] 1MEDHNZENT, i~ hY w7 A2, 1 L EDRE%
RIED, AR U z@EY . HIOEREETIE, M) v o A& %@%%T
GERUZ LA EDR VN7 BEWHZED, —FEREETIE, M) w2
A&, 1 FDL EORE IS EHEEA 2 3 512880, HOEELETIL, 7
M) w27 AE 1T EDRTHZ I HIZED, WS ODNDOERELETIX, &
&gi%\%%ﬂﬁ\ﬁﬁﬂimﬁﬁ BB EEME R TN S DA
—ti— 3

[0032] WS OPDEMLETIX, ¥ v I RIERL BRI

B, KRR Z2HRINT2 28 I2&>TKMIXINE, —EIEFIETIE
\a&%@ﬂ%i KB DR XUIMRED 72DIZY M) w7 A BICEEI N
ikl KV BARRIZIFAEYFREARHI > TKRII NG, W< D2Dho
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LR TIX, SRR T, AXIIEERZHIMLUTY M) w7 A% KK
U. < U2 2Bk £ T2k % TR 3 SUTEMEAL T 5.
SOPDOERMFETIX., ¥ M) w7 ZADKHIE. ¥ M) w7 22T
pHZEAUXED, W OLDEMPETIE, KAIZISHIZ, YR VIR
HUZH IR RE CIEAET 2 X VN BAMA, B X IXBE I E R EAIE D%
KT VWO kRE2E 257,

[0033] 1M EOEREETIX. ¥ MY W2 AIFX VIS EEER %5
., BUNNZEEWKNE, A NOCY 2HXIIHHE EHED, REDZE
PEFNZIRET 2 Z L ITEX U ARV, &yﬂﬁgﬁﬁmu\%mgmiww

UV R O 2 RTENE (BIAIE, RNase) 25E2IllETD

BEIZIN U T, $9OEMRDUTmNEERI OWT e UTHoEINES,
WL ONDEILIETIL, $W\&Z V8B MH] (2, PEFD &, Ml
%@mu MRREZMEI D 2 e < 2 Y NV AMK AR 2 IES 2 720
I NGED, XORDERMEETIE. MA V82 BEEMER (F 2 1F
AZAZ MOy IR OfiHIE. MEEOE VN BEEEIRS DI MKT
Bl I EEE BN I WG5S, 2D VNI BEEWRID L HE M 28 IZ B0
TRAFTHY, RHMEBIZBEWTEHEINT WY RO HIEIZBEWTH
3 27-DIEBIRINGED, BEDOR VU N7EBZEMFNIRET S Z LIFEXN
UZBRWMS, BRI R VIS EEWERNE, FAYT VBT =V, kY
TZIY, FAVTVBFRNIOA, FAYT VA TA, TIVFZ,
RFVIVEREEF R 7 A (SDS) . REXRFZNLOMAEEZ2EET 5,
W%%E%ﬁ@\4%V%ﬁ\#4%/%%Xiﬁ@4ﬁ/%ﬁtbfﬁ%
INGEd, 1A VHEANE. RTVIEEEF MY DA (SDS) EO7 =AY
HIXIEZF IV NI AFITVEZDIATOI REDHTF A VikH % & HE
%, FMURIAIRD 72D DIEA A v kFIOIER K Z2HIL. MY h>X-100
. NP-40, 7UwY35, WA Y20, AZFIVINVIAY R, ATF)
FAIZNIAY RN IF b=V 2AET D, WL OO 7 v HANE
3- [ (3-a—=NWT7IRTOEN) IAFNTVEZA] -1-TONRYV
ZNEtr—hF (CHAPS) FU'3-[ (3-2—=IT7IRTOEIN) IR
FNT7VvE=A] -2-vRaF>-1-7o 0 2 )Fxxr—F (CHAP
SO) 2654155, | )

b RERFFHES 939 25 95HMIE (BAF I2E3G 2] LD, ) I
. BANOFHEIGHH I N TV D,

(222 a) [The present invention relates to devices and methods for
the collection, storage, and purification of nucleic acids, such as
DNA or RNA, from fluid samples for subsequent genetic characterizat
ion, primarily by conventional amplification methods.] (1#§5-9
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7. 4R . DREINL, TOROBENREDITOLOO, Fikd > 7l
M5, DNAFEZIFRNAD & 5 BB OINE, RE. BLUOKEHTL-ZH0T7N
A ABLOAEICEHL, ¥ LT, {EEORIEETH L, | )

(22Db) [TA poster disclosure at the annual American Association o
f Clinical Chemistry in 1995 by Dr. Michael A. Harvey et alia reveal
ed that chaotropic salts can be used to prepare DNA from dried and u
ntreated whole blood spots for PCR amplification. Hemoglobin present

in dried untreated whole blood spots was known to cause an inhibiti
on of PCR reactions. A cellulosic paper treated with a chaotropic sa
It was found to overcome the problem of hemoglobin inhibition in unt
reated whole blood spots. | (2#i3 6-4 447, Y43 : [ 1 7 IVA.
IN— A i B 12 & B 19955 D AECKERG AL E R 2 T O R AR —BR I,
AA IOy ZiEZMEHAL T, PCRIEHR®D 72 OIS K ORMIED 41 A
AY P OINAZ P T XD L ZHOEMNII U2, W2 L 2 RUB D210 A
R MIEETEIAEZOE VL, PREIGOEEZF ST W5
NTWz, AA MY ZIETCUBINZ2)L O — AiE, RUBE D2 A
BY MBI ANEZOE VHEOMEL Wik DI e BNbho7, | )

(22 c¢) [For example, the present invention can be used to detect
pathogens such as bacteria or viruses that can be found in the circ
ulatory system. More importantly, these nucleic acids can be release
d after collection or storage in a manner that enables them to be am
plified by conventional techniques such as polymerase chain reaction
. The release of amplifiable nucleic acids is substantially more tha
n in the presence of the inhibitory composition alone. In particular
, an absorbent material that does not bind nucleic acids irreversibl
y is impregnated with a chaotropic salt. A biological source sample
is contacted with the impregnated absorbent material and dried. Any
nucleic acids present in the biological source can be either eluted
or re-solubilized off the absorbent material. The present device can
collect nucleic acids not only from point sources such as humans or
animals, but also can be used to collect widely disseminated source
s such as fungal spores, viruses, or bacterial spores, or bodily flu
ids present at crime scenes.] (286 217-3 81 417, MK : [H
ZIE, ARFHIX, BERRACABEINEGIME X ZIET A VAR EDRFEIK%E
MHTE2OIFHATEIIENTES, ILICHELRILIE IhH DM
RlE, RV AT —EHBINR EDREROFEMIZ I > THIEIND Z &I1Z &
STHREE BB FIRIZI VINEFE ZIFBRFEINZRIZ, I Nd, HiERT
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R B KZlR DB . FHEMERRY DO ADEE T & D € RZERIZZ W, KT,
BRI A A SHE & U AW IRIER RN 1E, A4 By ZEN SR I N

TV, EYZaElE, &R I N RPN X, BRI N5,
Y FEREURHE B 1) DAERORIRIM I, BIVER R S 75 H & 72 (3T
BT D ZENTED, A%EIZ, b MPEYR EDOREDRRID O ik %
WETELZFTRL, HEld+. UAIVA, MiEF2EPe, 20 LB
%ﬁ%ﬁﬁ&?é%ﬁ@&5@&<%&bfwéﬁﬂ%ﬂ%?ét@ﬁ%ﬁ
HTE5, |

(222 d) [Preferred embodiments of the present invention use cellu
losics, in particular, flat sheet paper as an absorbent material. Th
e shape or configuration of the absorbent material can vary. One can

choose from flat sheets or spherical shapes. For example, FIG. 1 sh
ows a flat sheet device (10) having a ready made perforation lines (
12). One can simply contact the sheet with a biological source fluid

or tissue and break off a piece of the absorbent material at the pe
rforation. (Alternatively, FIG. 2 shows a ovoid dip device (20), sha
ped much like a match stick.) The device comprises three elements. T
he first is a handle means (22) that has a distal end (24) and a pro
ximal end (26). The distal end is easily separable manually from the

handle end. This can be achieved either by a perforation or a scrib
ing (28) that weakens the connection to the handle. Absorbent materi
al (30) that does not bind to nucleic acids is disposed about the di
stal end of the handle means. Finally, a chaotropic salt is impregna
ted about the absorbent material by dipping the absorbent material i
nto a solution containing from 0.5M to 2.0M chaotropic salt, such as

guanidine (iso)thiocyanate. The absorbent material is then dried. I
n use, one holds the proximal end (26) and contacts the distal absor
bent head (24) with the biological source.] (4881 5-3 747. HF
N TR UWEREEIX, Lo —2A2WE. Bz, iR
EUTELRY— MZMHT S, BIPUEMEIORIR £ 72 3R RIE 2L LS
5, EORBRY—NELIFEENSERT Sx9, Hl2IE KLk X1
BEOREATAY (12) 2635779 M=K TFNAL A (10) 23R
LTW3, ¥— NE2AEKFEOWARE 72T e Eil X35 7210 T, gLKIC
RIERA LD — B2 IG5 Z e N TE D, (HDWIE. K21k, v FiE
DEIREE LZNEDREREE (20) 2 RLTWS, ) 73 AiE3D
DERTHMINT VD, H1IE =i (24) SLOEME (26) %
BTNV RIVFERE (22) THhd, @itk Ny RV o FEH TR
WZHBEC X5, ZHE, N RIMADERETHOZI Y VEERIZAT S
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ATEVT (28) OVWITNMNIZE>TEMRTI D, HBIZHE U B ORI
B (30) 1%, NV RIVEEDEAMEGDRE D IZHEINT WD, m&IZ,
A MDY IEIE, ITT7=2Vy (A4Y) FAYTEX—RZEYDO. 5M»
52. OMOAAMOEY VL2 EOEERICEIMEIZ2IRIETD Z&I2E-5

T, BIEMBIOM D IZ&RIND, | )

c  JEHEAIZONT

(a) ZEHLLITIE, T, IR, HiH. R7F. BT S 7200k
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