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Development of Lapid Purification Method for Large Size Plasmid

Introduction
The study of gene technology has made remarkable in recent years; various conditions of 

DNA have been treated. As the study has developed, large size and quantities of DNA had 
been treated in the field of gene therapy and genome analysis. Especially, it has been 
remarkable to study large size and quantities of plasmid DNA, which is mainly used as 
material for the research in these regions. In the field of medicine, such as gene therapy, safer 
material of the research and purer plasmid DNA are required. It is difficult to deal with the 
DNA size which is

becoming larger, and quality control which is getting severe, in the traditional way of the 
plasmid DNA. Therefore, it is necessary to figure out the way to get the larger and purer 
plasmid DNA which meets the needs of those two things. In the case of plasmid DNA 
extracted from a large scale of cultivated bacteria, there is the problem that the operation for 
the extraction is complicated because it should be solved only by dividing it into the small 
scale of extractions.

In consideration of the need for gene technology, in the future, it will surely bring great 
benefit in this field to develop a simple and easy way of purer and larger size and quantities of 
plasmid DNA. In the purpose of developing the way to obtain such the plasmid DNA, we 
considered a new system, which is extracting plasmid DNA from bacteria with membranes not 
with centrifugation and in which line processes are adopted and column chromatographs are 
improved.

Results and Discussion:
A process, Extraction and Purification of plasmid DNA in large quntity and high quality, has 

been developed. The process involves concentration of cultative bacteria using Tangential Flow 
Filtaration(TFF) system, buffer exchange with TFF system, alkaline extraction of plasmid 
DNA, clarification by TFF system, concentration of clarified plasmid DNA by TFF system, 
buffer exchange by TFF system, capture and purification by anion exchange chromatography.

Cultative bacteria concentrations routinely requires centrification process, alteRNAtive to 
centrifugation we applied TFF system for bacteria concentration. The resulting concentrated 
bacterial culture, free of pellet, is buffer exchanged directely, without pellet resuspension 
process.

Plasmid extractions routinely employ alkaline detergent cell lysis, followed by precipitations. 
We applied TFF system to separate plasmid DNA from the precipitated debris. The primary



recoverd plasmid DNA were purified and buffer exchanged by TFF system for anion 
exchange chromatography.

Conclution
The extraction and purification of plasmid DNA process has been shown to deliver both the 

quality and quantity for the commercial manufacture of therapeutic grade plasmid DNA. This 
process is easy for industrial scale up. Cultative bacterial concentration by TFF filtration 
overcomes the issues which arise with manufacturing processes. This process is efficient 
alteRNAtives to current approaches of extraction and purification of plasmid DNA. Purified 
plasmid DNA produced by this process were suitable for therapeutic administration for gene 
theraphy.
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-C5Et LfcS#^%^ VTK*. *1£AfkSi3ffiv£>ii3"<y y-roS^tt^BStBSii
TV'3„

Xxx5 K^yy—ii#Gf#Aa#^7y/^x^yy-ictb-x-ce^AA^&aax 
$^ttdBT*tt*t)$^7a^<y y--efc 9 x Tfcffi«®efcE^s*8#
X# VTS¥iiiD{g|B]Efc3„

3tiSXA#-*&iSfeTV'7ty-f;vx-<y y-|3 j: 3#15f I'-CkSiD
E^L^yy’/vx^sy y — SrJflV'fcitGE-?BE#$tt¥xii*D Lti'5.

Alcemf 3Xxx $ K DNA H3rto-|41S±x SfcTiSMlt&fc©ASA
i iC £> 5 b ?£ 3 „

aft. iisSftSl'tli, jte^f&Selcftffl-C# 3itM$*Xy x 5 K DNA ftrAlfc 
ff®X§ 3->xxAf±«*SlxT fcbf. W9E«M^X9X5 K^yy-ftrfflvfcEeE- 
?6Eftrl+eLfcl»-S-x f < »cXV^3.

*6F?EttiH5E-?6ElcfflV'3 3 t ^T*%3nnn*roXxx 5 K DNA Srfli#iEgXA*E A 
• ##X3xxxA^##x3 3t A.

-11 -



KDN A

A

1 - 1

8%*Sf&#AUTB<

U>/WZ7^A$ ^ 
^9-\Z cfcOgft %
me?&#A^a ;

▼
v>/<#&%#

A

@1-2 se^-s

- 12 -



2.1 ttCAlc
2.1.1 SStDE^SU^IU-eO^XSFDNAtttti

&W%3lrfcvT**rogrWLTV'5«ti"C>:KaiC'g-&-t5*S;$rffli'T:/5x ; K©
ttttiSrff oTV5©^S.^-efc5„ KT-M4^7^5 K DNA V
TmimAem^a.

®^9 A 5 K DNA (-|xttlcti:*!§B)
A 7 7 A 3 f (C### (LB Broth) *85s© 15 "/ofESAflT 37® 7? 14 PHASES# 
t4. tti®/7 7n-DNA«sii^ e#(De#a!#m©5#7 7 7 3(: 
5>ttTfrbiv-$.fc©77A = is©iiE©s^tti5o 

SiS^Stl $iLTV'7(ev'0)
©js-L>l£B^'a-ofc«-L';tK@#SfrSr5)'tt VTis-L-VT®SSSr16r (^A^rf

t*E y y A'#ffSA’ie*«©5}E&fib&EiUf & 6 &v\ a®#—©«'D#©# 
#&am'5#©#©R0 K

. ztevfc##:fc±f#©5>ES:ii)-®i-dWtt®iiJ|g-efo5„) 
®zt«LfcS#:Sr7"7X 5 K DNA y 7 r “*tiSt £„ (0^® 6E*zK

Ar^ 7 7 5 AE— * t'ic J; 0 jS'Dff 1 5 LfcBfrSr

y s©-a *ivrianasiwa 
(SBHaStWiSSrAft-S t'E-y M*n?fr5= z&fn©fc*E

tt#1fS-eWSS^®T5^5$lc 2~3@S5„)
©KETEfnihS, i<ilt'5. (^fnffltoESriDxd <k SltS^A-r t'E y M*i"elT 

5„ ®ft©fc»tcii®1l:*-eS^Sr®T5^5$ic2~3 @A5„)
®S-DS-eiS-DLTx Ag&BiJtoS-DWlceS, y r t t,

m'D#©«,5#©m<o m 5. #i^#A±a t Eet^^dA-ettiuift
V''I

©fi-ffc-ir '>■> A — A&in AT@ii -Dffl'7—/l-fa-7'l::^t7 (#&##
7? fc 5 Jtlfc^11 A v5 ^ A Sr f i — 7 K# £ & H";h»tf & fc & V'„ 7—/v-
AcL 7cA7

®@is-D1SlcTig'D (60,000rpmx 6 #^05 A)
iSIifl:. MS7>/S:i«LtAy K&itiT# 5«tcLTAcL-7'fcB*t6f

£r 5 LT7°7 7 5 K DNA £@i&A-50 (JSSfe® T*£> 5 E-ft^ ^ ^ r> a Jit

fc 5„)
®*7ASrfflV'fcE775 K DNA©*#

fift-trA? ASS^EiS'DSEJ; 9 HHK Lfc^HSr A'/LitiM * 7 A (7 frrtX, RNA, 
*«©|l'ft^BA?A£|»g:x A775 K DNA ©ffMSrfr 5 „

- 13 -



i£i*st (aa?L)

SSSMDN AfcJ;tfFja*R:tf;75 2% h'DNA

I

2 1 <a;i#St$^b#i 1 m I ’J'i'J’J

0 2-1 @S-i>^0^7X5H' DNA rolslllR

isi^m

T E

R N A, ^7 A,*Sft t '> 7 L

Sepharose CL-4B

752% F DNA

xJ vj

0 2-2 A^AICcfc-i) DNA OflIS

2.1.2
SESE'ettr iv$-eSIES

r6)^z£*ffitcj: 0 #£>ii.T Wc7”y x 5 K DNA «###&, Wi'lEfcikilcflM&t' -5 ->* 
TA(D##&g%6L-c, s<yy
r-SK. T/V* D ic jidSW, ii±*5te©$a»**
ifroftH® ©*i££»iz:1-5 - t

- 14 ■



Srfr 5

2.1.3 ?S±fc'=fctPET.1l':77X3K'DNA0)S$
(D^TlU^XSh'DNAroiiS

* 5 -fy^- 3 K DNA ^T/vS-ii® L/c, ilS©^ 
£ IT, #$i(c J: ' i: SrttBt'd £ t #: it! * 5 S, #©$*#&leZ D#t
tlt/7^ 5 K DNA U ’ title-a-ifcth->?'—if
=> y b □ -/V^ i K£ L-CM*&#A6#6 Lfc„

SV40 Promoter 
and Enhancer ,

EcoR I 6815

pSV-(3-Galactosidase
Vector

(6820bp)

EcoR I 3701

^~—~BamH I 4151 
' Sal I 4163 
PsM 4173

2-3 jS Gal't^ —

(2)s±xjiafc<DSE
7"7 A 3 LT^r©iteWttK^fif SH StiTV'5

K12S6*<7) JM109 Sri£ffl-f 5S£ Lte„

2.1.4
OMSSffltSfii

— ^ y f —yo t A a y b P — 7 —&Sfi L tc7 r — / y^ — KMJ-301MGU-FPM H
igeE$ij#Px tg*t© ph ©

• 15 ■



12-6 ~JU

M 2 - 1 M12 U 2 - 8 ^<u=3>

- 16 -



omasa*#, -6#»
9 'y'yx. b — 7 -r y— -> 3 a (tff) 5 D iKT f±$i® =■ x h

n—,l-x.= y F M12 £ 7°B X 7 y 7 *F,V7'—. ^ U 3 y^F/PT'—

M12 3 y F B —,ixa= y F 14 y 7° x t:° — K4 5 % "9 sfElaSS). # A L A.
%%d<yyk4 ^ wcmomm, ioie, jgiSfflij£ro*-=7 — y y
^'^■Bj|gT-&5„

2.1.5 E%M5St*$i|

gm#Ao

#%###

#%###

2.2
#K<D±m%#gm-eyxx ^ k dna is*e (lb

Broth) 41 T-E* LTiS® 5 fc„

am®
figlcM LTI4 30 ~ 37 f «%$4 9 —

<DJg*£g 37 Lfc„

(2) 0teii)t
@658614 50 ~ 500rpm <D\St?X F LfcS*, fcS 9 8ft 5 t U±%frWi L < i#* 

«W«FFlco*^2,*^!|£ijBJLfc»-e##:©ti*^S:< , 36@t^ 4 5 «*W> Sr IS <" r
4 ^4?# 5 150rpm I^ISaE Lfc„

(3) i85Km
ima#l4i#^-f c iKi? JgEEro p h A^±#-45

*V'<Sg-ec9 pH _h# (8 BIT) lCfSfcft 0 ~ 54/54® ET-yX F Lfc|S$ 0.4L/54K
ES-45 r t iz Lfc„

(4) is*SFa
4 9 E^(7)t|5glcS*s18ii9 bjLfco 8 ~ 20 H#E%# LT OD Ic4 5%# 

mcomsxzm^r 14 9mn^sgft6;ft*v'®-ei6aii6m4 ummt l

fco

- 17 -



2.3 mfamm£(Dw$im%
2.3.1 xmmfotfmmLtztsmfcomm

##T# 6 TFF ^'TAfD^A&^LTbo
2.3.2
##Tk'%:0T>7n 7/ K (%^7

©3M*
1) ### : mzKfC^mL^^V K
2) JEH : 0.1 — 0.45 H M
3) S@fl : 0.18 ~ 0.36m2
4) i)^iS : 6 ~ lOL/min
5) ###: 15L^^1L^(D## (15#)
6) MI± 1.2 — 1.8kg/cm2
7) -70nirxEI+

"7" n ir X H#^

j kin
Cg >.

c

J : SiiSii 
k : £Sc 
Cg : ff^m.& 
C : mft=?-mg.

ft® C !4jftiiifflf^tjt0!li-5O-e±iCf40CiCi *5

r lnX ^
J = Jo 1 — --------

MnXg ^

X:#*##
Xg : y/Hb#*g#*

- 18 -



2.5.1

1) ### : K (ir^y^T)
2) #fg : 0.1 - 0.45 // M
3) fjf [till : 0.18 ~ 0.36m
4) yjiL jS:6 ~ 1 OL/min

5) i^/±:1.2 ~ 1.8kg/cm2
TFF ^ >1:4: ri TE /< y7

T — ^fj] V^T/< -7 7 7 — L /co

(2) ftp ^

2.6 S1*;SB;£(Dfijm§fi3§
2.6.1

T/E ^/ y j: 6 w 6 L/r,

K 7 '> /l/ 5^ I t h li B A ( SDS) x Octylphenoxypolyethoxyctnanol ( TritonXl 14) x 
t-Octylphenoxypolycthoxyethanol (TritonXl 10) x Polyoxyetheylenesorbitan monooleate (Tween80) x 
Polyoxyetheylene — sorbitan monolaurate (Tween20) 60 fp- S iB^Ij ^ 200mM NaOH (T jt 7 1

(2) ftp ;p:
sos sos LT i

10 L/Co

m 2-11 675X5 KDNA#&#

- 20 -



2.6.2 ;SS$H
(NaOH, SDS pH12) ^T##$^r6o

2.6.3 41 fa
^fnE {WWit! y *7 J± pH5.5) 1L &MZ-X 4^0, 25 °CX 5 ft0 V'F>

!9 !> L^:o
###@^-C50rpm(D[El#]gg

T##e^T ^ ^ ^ Z D T/1/^ % pH12 pH # 6

2.7 mmmmm{zMtz>w%m%
2.7.1 TFFv%TA/<V=l>#lCj;^f^V%(7)|^&

2.6 ^ Z »9 3L (7)^7% ^ K DNA TFF D ^ (#
^n^ey-7/ixDNA, #)

!)### : k^!9f yynyxr K
2) flif^ : 0.1 — 0.45 n M
3) j#@# : 0.18 ~ 0.36m
4) ̂ »:6 ~ lOL/min
5) J# JEE: 1.2 ~ 1.8kg/cm2

(2)$a^:
±E(D#^{4:^4: »9^##(D#^A^(7)%y L) y

y y z

2.7.2 ;SS;^*0^X5KDNA?S;$(DTFFfcJ:^SIix fifRS
_k#S^ Z 19 !9 y ^ K DNA TFF i/y T^(cZ »9 ##L^

# y/<y 9 o

©#{4
!)### : SMir/vn —y
2) ## : 0.01 ~ 0.10 n M
3) 1#@# : 0.1m2
4) 'M'M : 1 ~ 2L/min
5) j#JEE:1.2 ~ 1.8kg/cm2

- 21 -



(2)$p JP;
6 4:1)^771^ K DNA ##&######-#-& C ^

2.7.3 t> =7U^—0m^WT-:̂ (D^^
^ K DNA 5 7^aW.:

TFF 77 7^§r^V^i:/< 7 7 7 — 9 o

©7^i^b-va>^l^
1) B### : 7
2) #^ : 0.01 - 0.10 ^ M
3) #mi# : 0.1m'
4) ̂ clg : 1 - 2L/min
5) 11^112:1.2 — 1.8kg/cm2
6) /^ 7 7 7—5L

(2)$p ^
^ V 7 7 —7 7 7 ^9

9 7 2:

2.7.4 / <777—
/< 7 7 7 - L /c 7 7 7 2: K DNA ## & 7 7 A 7 - 7 (D /: #) 7## & fy 9 o

CD /M $f§ i4-
1### :
2)E#fA : 0.01 - 0.10 // M

- 22 -



3) #a# : 0.1m'
4) '/jfciS : 1 ~ 2L/min
5) !D±:1.2 — 1.8kg/cm2

2.8

# ^ "C # M ^ (2 f f %. 6 ^ # L /c r
7 7 - 6 y 7" 2^ ^ ^

2.9 4#2#M
7 : TKF 2 ^ (2 Z 0 ^ x S(7;#M^W6 2 > ^

- 23 -



3

3.1

7 K 700E L^o

3.2 w%mw

i#y

3.3
3.3.1 /KPXHQ(>f:t>£$t)2)7A, 
(1)^X^KDNA^m$^5gmpH#K0##
s^y y 7 '— 7 =-y~y /<y 7 7 — A : 50 m M Tris pH6.0

B : 50mM Tris pH9.0 

3M NaCl

(D^;&
f- DNA: j9 Gal > b n —/1%^< ^ f — DNA

1) ¥BHl5
2) 7 77/^(7) n — B

3) pH -7 7 KC j: 6#aj
A260 j; 6 ^ ^ —

a. pH6.0 ~ pH7.4
b. pH7.4 — pH8.8
c. pH6.8 ~ pH8.2

(2)fn ^
77 7 NoL No2, No3 —Nol3

®f£ift
pH pH7.8 — pH8.2 "C -3

(2)/ <7777—0^14#^ 
®S»/^7-OS$ 

7 7 7 : Poros HQ

®/<777—

- 25 -



1) Tris-HCI
Buffer A : 25mM Tris-HCI pH8.1

1 m M EDTA
Buffer B 25mM Tris-HCI pH8.1

1 m M EDTA
2M NaCl

2) MOPS
Buffer A : 50mM MOPS pH7.0
Buffer B 50 m M MOPS pH7.0

2M NaCl
3) MOPS (with TritonX-100 and isopropanol)

Buffer A 50mM MOPS pH7.0
750mM NaCL
15% Isopropanol
0.15% TritonX-100

Buffer B 50 m M MOPS pH7.0
2M NaCl

15% Isopropanol

f* y 7°/l/ DNA : j3 Gal ^ y h cr —7 7 — 
— y 'y b "y (DX. 'b io y y'— 7
1) 4Wk
2) f-yy/^D — K
3) #^

4) 7 y 7 y a y##f
a. 7 n —^
b. j:6 A260

@E

7'7 7 Nol4, 15, 16, 17, 18, 19 ~ 23
(DEI™

Tris-Hcl <k MOPS/<y 7%—

(3)»aj£ttO)«S*
(D;5;£

f-yy/1% DNA : # Gal =] y b n—/l%^<7 7 — 
y 7"7^

/<-7^7 a y(D^i&(C Z6^yA7-7
1) ̂ #{k
2) f y7"/>n— K

- 26 -



3) #m
4) 7 7 yy 3 y

a.T n — 7
j; 6 A260

(DIS H:

X 7 7 No24,No25
(DEIS

%7 yX7/ X^(C j; 19 Xy7 ^ K DNA ^ RNA

Poros HQ> Poros50D> TOSOH DEAE650S, 
Poros Rl, TOSOH Hexyl650C 
u- y 7°/V DNA : j3 Gal ^ y h n —;U^< 7 7 — 
/<—7^y 3 y(D^^[CZ6^77 A7-7

2)f-yX/^d— K

4)77^y 3 y^#
a.T^n-y^'/l/||il

J:6 A260
(Dl§ JH

X 7 7 No25,26,27 — 35
(DISK

PorosHQ (C j; LTV^6

3.3.2 @7K*7AIC<k^X>Kh^V>&t/?i^^l*0<HPB^
G)5H*
{'.My — \ h3/^ — /V 650Hexyl ^ 7 -A

7 y 7 7 — : V y 7 7 7 "-
a#Ty^^C7 A

(Dio HI
7 z «9%$##7"7 7 ^ K DNA ##0^7

(DEim
yxy^#^7A6#yK^7^(D$R^^^it(cj:^###y77.^ K DNA

^ (k (Dm^6##7"7% ^ K DNA
K DNA

<k dS"C# TLo

- 27 -



Overlaid Trace-;;mtH BO? - pH 7.4

mooi.boe - pH go

0.15

0.10

0.0b

! i\ jV

1201001 .b[J2 pH 6.4 1301061 V31 - pH 6.6
■0.15 0.15

OH) 0,10 
22 
a 6 
00 
nn 
mm

>005 0.05

o-ttf
0 5 10 15 30 25 

IZOlOCl-Ml - pH 6.2
0.15

0.10

0.05

0.00

it

-Oiti 0.10 
22 
36

000

■016 0.15

1201001.506 - pH 7)
015 0.15

•OiC 0.10 22 66 OO 
nn
™ 0.05

0.00

A/

!

-0‘lC*

■O.iO

-0 05

1201001 b« - pH 6 6 201001 bOb - pH 7 0

0 5 10 15 20 25 

1201001107 - pH 7.4

•0.00

-0.05 0.05

0 5 10 J5 20 25:cv
0.00 0.00

m1

-ttO.15 C.15

■0.10 0.10 
22 66 
00 mi nm 

4)05 0.05 f

0 5 10^15 20 25
4)00 0.00

Oil

0.15 0.15

-0 iC C IO 22 66 00 
nn

m m m

0 5 10^15 20 25:
Kl.QO 0.00

fH

0.15

■O.IO

-00)

0 5 10^15 20 25
V.i)0

3 — 2 pH6.0~7.4
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IlSKH^Oi) :li 7 4 I- 7.B llCloCGCOvv p'l 3.4

“"CV ]J26032B04 - j;H SC

44) 060 O'

m 3-3 pH7.4~8.8

100.-

50 h

0

/

20

t-HJ.100
1-4-0.075

! | 6 
■j—|-0 O50 0

i j
j i 0.025 m 

-j—i-O.OOO

50-----

\
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r/
>3

100 0.100

■-0.050 0

3-5 pH7.6

4) 050 0

m 3-6 pH7.8
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3-7 pH8.0

HI 3-8 pH8.2

- 31 -
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100

—0.050 050 —

m 3-9 pH8.4

3-10
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'4- cv)
0.050 0

HI 3-11 pH8.8

0109001 B07 - pH 8.2 Overlaid Traces
■! Hffi - pH au.U1U5WU1
.1104 - pH 7.601090011
.1103 - pH 7 40109001.1
.1102 - pH 7.20109001.1
.1101 - pH 7 00109001.1

0109001.1100 - pH 6.8

3-12 pH6.8-8.2

- 33 -



0109001.BOO - pH 6.8 0109001.B02 - pH 7.2 0109001.B04 - pH 7.6 0109001 B06 - pH 8 0

0.4

0.3

0.2

0.1

0.0

7^7

L

10.0

0.0 1.0 2^3.0 4.0
-5.0

0.4

0.3

0.2

0.1

0.0

,8.o

/

10.0

0.0 1.0 2^ 3.0 4.0 

0109001.B03 - pH 7.4

■5.0

0.4

l 03

0.2

0.1

0.0

1

J

10.0

j
0.0 1.0 2^ 30 4.0 

0109001.B05 - pH 7.8

•5.0

0.4

l 03

— -

J

■10.0

0.0 1.0 2^^ 3.0 4.0 0.0 1.0 2^ 3.0 4.0

m 3-13 pH6.8~pH8.2

o.o

—

0.0 1.0 2^ 3.0 4.0 

0109001.B07 - pH 8.2

0.4

0.3

0.2

0.1

5.0 0.0

?-r

j

10.0

0.0 1.0 2^3.0 4.0
■5.0

14 HQ linear pH8.1
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n
m

1212002.bio - tOO.Dil

2
6
0
n
m

HI 3 — 15 HQ step

1212003.bio 100 Oil
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1212004 .bio lOO.Cnl

*'/ ! ;

3-17 POROS DM step

El 3_18 MOPS with tritonx 100

- 36 -



HI 3 — 19 MOPS eith tritonxlOO
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HI 3-21 HQ MOPS step

0 0.10

3 — 22 DM MOPS linear

- 38 -
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^1 3 — 23 DM MOPS step

M 3-24 HQ Tris linear

- 39 -
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0 0.5

3 — 25 HQ Tris step

3 — 26 HQ Mops linear
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N
 5Q O

3-27 HQ MOPS step

3 — 28 HQ linear
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m 3-29 HQ step

i 3-30 POROS DM linear
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3-31 POROS DM step

0 0.10

3 — 32 HQ linear
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0 0.050

H 3-33 HQ step

No. 1 : 15ml No. 2 : 11ml No. 3 : 1 lml No.4 : 1 lml

@ 3-34
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loadind Elute

m 3-35 SVHEXYL Ubuffer+2

HI 3 — 36 TOSO Hexyl crude

45



No. 11-30

HI 3 — 37 Tween20 treat crude : 200ml

El 3 — 38 TOSO Hexyl pure

- 46 -



HI 3 — 39 TOSO Hexyl crude

0 0.10

3 — 40 TOSO Hexyl crude

47



AM & Varekm 3.4
dSoCt ABI"CE1 mrKB"" Veiaori 3,2 Lane 1

oqin u.i4C *-*i Jouvw
□T POP6(BO Sat-Any Primer}
814E MATRIX FILE
Ptfrte 118910 10200 Pk1 Loc; 1189

rageiory 
fit F» 9,2001 20:34 
fii,F*9,2001 14:59 
Spacing: 13.13(13.13)

ATGGCGAATGGC GCTTTGC CTG GTTTC CGGCACCAG AAGCG GTGCC GG AAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAG 
15a ice 170 180 190 200 210 220 230 240 ?50

ATGCACGGTTACGATGCGCCCATCTACACCAACGTGACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCCCTCA 
260 270 280 290 300 310 320 330 340 350

catttaatgttgatgaaagctgcctacaggaaggccagacgcgaattat ttt tgatggcgttaactcggcgt ttca tctgt ggtgcaacgg gcgc tgg
360 370 380 390 400 410 420 430 440 450

;T CGGTTAC G GCCAGGACAGT CGT TT 6C C GTCT GA A TTT GA C CT GA GC GCATTTTTA C G CG C CGG AAGAA A ACCGCC T CGC G GTG AT N G TGCTT GC G 
460 470 480 440 500 510 520 530 540

3-41

-50 B0 0.5-

IH 3-42

- 48 -



4.1
g#%K 

### ###
IT#® #%###

4.2 mSLfc^7X5KDNA(T)Btt
4.2.1 BtSlcJvSBiRtOfilB

EfeiSiL ig6#igS;V'L <k fcSSBLfc.

4.2.2 SMLfcX^XSK'DNACDlSj—14
7 #" p - y#;Hc J; 5m%W.Wi : 0.8 %T^'d — ^^VHctlgifeici 9 eUScSbSrfiV. 

#1k7'D-7^ Klci 9 $6 LTS^-189 yxir J; 9 H.B ViS-ttoaBSrfr-ofc,

4.3 US Lfc^7X5 KDNA(D v—i7l>X
4.3.1 SfflLfcSE

B#*^aM5^S^ttE^EB5li-CV'5rX7^ b'/W g-yxyAX’ttrog- b ->7
- ABI PRISM310 Ufc„

4.4 ffi$!Lfc^7X5KDNA*(DX>K>4r'»SJ$

fir® 7”7 X 5 K DNA iTr#T1 7 ^ 7 K h 7 '> y M: & Limulus Amebocyte Lysate (LAL) t 
MISMt'fciy K b^r'>X®»#y b QCL-1000 (®—(-±9 
«£Lfc0

b# = (0A##Ul# (9-T1z— b) ©XQWtKlL/iy 7 K b A-Xy J:
o T^#SfL W mteS Swil'b, !IA?X7-ft“ b #/V-fLKSdS/¥llstt3fc $ bvfc„ 
QCL-1000 (i^y K b^yyKzc xe#{L$bot#. P-= bar 
= y y (pNA)

iSHSivS P-= bnr=y y©*ttffitt-ftS1xfc®#cD*lcbb«-refc». Lbxlc 
LOiyK b^yy#&bb6&mf 5Lt^aj)R5.
#KX9x 5 K DNA Sr|®®*KLT LAL ?§* i igft LT 10
gT#*L7 6 ^IKRlS&ilr 50 %Sb#&AnXXIB%LXRlg&lL*7#*g&#** 
tb (415nm) C T8]g L T. IB|B#1C|to y K b A- 7 y Hitt => y b P — /LCD 
?5K b *yy6j$Sr*A7t„
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NaKtwa Mtcfttnf v> u/ri.>Hv««MU

fllel: S-goll
*od«: Normal 6# - 15##
FI 1*2; AVfl.S«KiB*lsA[Mode: No reel 1 - 757
Notching Percentage (Total Window: 76*, Alignment Window: #7%)

6## CC6TAA6 CC6T46C 6<TCT66TACC6<T66<T6AA<ACCA6AAA<A6CA C *49

*113 »«»»«........... .4. .....**54

65# CTCCAACTa6CCGC6ATATT6CCCA6CGTrraUC6CCaGTATG«:a 699

-53------------- - --------- ,------- ------- ------------------ .--------------- 4

7## aTCaTCCC6TC6TmACMC6T<6T6ACr66<MAACCCT66C<m 749
11 mm mi m immmmmm mini i

-3 ....6A-ttt6TC<m-ACA-C<Tt6TaCT66<titiWttT66C6T-A 46

75# CCCAACTTAATCGCCTTCCACCAaTCCCCCTTTCCtaCCTtCCtTAAT 799
miiMimmiMHimmiim mi mmmmm

47 CC CA A CTTAATCCtCTTGCAG CA CATCCCCCTTTC 6CCA GCT66C6TAAT 96

S9# AGCGMCAttCCCCCACCGAKGCCCTTCt CAACA6TTGC6a6<CT<AA 149
mi m m m i m i 11 u 11 m i m m in n m m in m

97 A6<6AA6A64tC<6CA<C6An<Ct<mCCMa<TY6C6a6CCr6AA 146

SSt T66C6AATG6CGCTTT6CCT66?TTC€<€CACCAGAA6CG6rGCC6GAAA $99
mm mm m mini nm vm mi him mim m

147 T66CaAT«CCCrrT6CCTCmrTCC<6CACCAGAA6C«T6CC66AAA 196

99# 6CT66CT66A<IT<C6ATCTTCCT<A46CC6ATACT6TC6TC6TCCCCTCA 949
I m M m Ml M M M Ml M Ml 1 III IM Ml II Ml M M III II 

197 6CT6€€T6CA<?C<6ATCTTCCT6A<G<<6ATA<TCTC6TCGTtCCCTCA 246

95# AACT66CA6AT6CAC66TTAC<AT6C6<CCATCTACACCAAC6TCAC<TA 999
MHIM 111 Mil HHIHiMH III limit Minimum 247 A A CT66CA6AT6CAC 66TTAC4ATGC6CC CATCTACA CCAAC6T6ACCTA 296

/
1W» TCtt*TTAt6CTtMTCC6CCtTTTen(CCAC66A«*KC«C6<6TT 1*4*

miiimiiMiiiiimiiiimimiiimmmiiim
2*7 TCtanACe6TCAATtC6CC<m6TTCCaC66AWT(C«C6<STT 346

1*5* mACTCMTCACATTTAAT6TT6AT6AAA6CTC6CTlCA6tAAGGCCAG 1*99
iimmmiiimmiimimmmi iiummmi

347 CTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCeAG 396

11M ACGCCAATTATTm'GATGGCGTTAACTCCGCGTTTCATCTGTGGTGCAA 114*
it ii n i m m ii m i m i m 11 m i m t m m m 11 m i

397 ACGCCAATTATTTTTCATGGCSTTAACTC^GCGTTTCATCTGTGGTCCAA 446

1156 C4«<CCCT66<TCCCmC6fiCCA66ACA6TC<tTteC€CKT6AATTT6 11*9
H1111111111111111111H 11111111II1111111H111111II 

447 C66«6tT<6<TC66TTAC66tU66»tA6T«Trr«CtTCT<AAm6 4*6

126# ACCTGAGCGCATTTTiACGtGtCtGA-GAAAAttGttTtGCCGTGATGGT 1249
f11111111111M111 i 11111111 11 It 11111111II111111 II 

497 ACCTGAGCCaTTTTTACGCGCCGGAAGMMCCfiCClrCCCGGTGATNGT 546

@4-1 DNA 0)^$E5lJ
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LAL Pro-clot enzyme + Endotoxin 
1 Ca++

Activated LAL Enzyme

Ac-Ile-Glu-Ala-Arg-pNA 
Chromogenic substrate

Ac-Ile-Glu-Ala-Arg+pNA 
Read at 415nm

04-2 II

(2)fn ^
K b 10- lOOU/mg

TritonX-114 9 Z ^ j: ^ K DNA##^(Dcc>/ K
b A--y ymti 10EU/mg 1C £ T#T L tca

(D#V^lx^;>$-e#-bLTV^6 Z L $r^Li:l/^6o

,,3 0 4-3 X>b'b^FV>^^M

4.5 ffiELfc^X^KDNA^tDSa;!®
KDNA^#[#(7)ma^#^BCA Protein Assay^y bgr^V^-C#J^L^c

(D^)&
Pierce %(D BCA f T/L^7 !) ##[#T C^

^L-c cue^c6^:^ (tff ixy bm) c,
Bicinchronic Acid (BCA) ^%^.^'o^p^tz. CD'Vh &D
^ j: (9 Cu"^ 1 2 BCA Z % , 562nm (C

_ OH-
1) ^ yS( + C u 2 + —» tetradenate-C u + cmplex
2) C u + + 2 Bicinchronic Acid(BCA) —» BCA-Cu+complex

(#6, 562nm
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(D$SS
##7°7X 5 K DNA 41 <D S' 7 A 7 Hitt 5ug/mg "Cfc o fc„
zcomnmmyy^ ? k dna fe#B*icemx#6 7 7/<7K-a-#mxt

5;i?rS LTV'5„

4.6 #MLf=^7%5FDNA0mB@^(Dmef#A%$

0 Gal"<7 7-AXTAIc j: 5#Aa*7)#&
4'@7,7^ 5 K DNA 47 7s'Ai ITtti Ufc /3— #9 7 F AA-i? = v F D-/ixX7 7 

-(OB#|LiijiWttJS^-ro®e?-aSAa'V^t$5|$(7)$ES l/-</H;-<7):/7 X 5 K DNA titfj • 
«K&A'«Kdii.fcA7X 5 NONA <btte^WV/c„

(D^&
3T3 SBflSroiH-tfift 40 BtWCt&HE© 70 ~ 80 %^»Jj&'eS:bilTV' 

5#*oi # Ic, 3 6F 5E "C H 58 L fc -> x 7s A i;: J; 9 firE £ iifc T"? x 5 K dna 6 
QIAGEN ®*7AS-eSSStvfc^7^ 5 K DNA S: V tf?7 x 7 b 7 S. A^fflV'T DNA 
* lOOug Sr 6 •> ph/77” v— F |C#A 2 £ :t/KSo F7V37i^ F Vfc„ F 9 77 7 jl 
7 F# 48 y Fto^Hiif 5 9 Sfcif, 5 4" ->X *£-?$]#& £lSffiA 9#L
T, tfWxy 7X7?}tttt£ifiXL.Ti:?ltSrI&9 , SlA#tm-tfT*5tg#FICT#^%Sr 
ay 9 g#9 7 F AA--tfwea&ay&Ts c: t ic z 9 *ya-«y 7 x $ k dna «#A
SriH^So
®«s»

SiiTV'SIISiffl* 7 A-ettSSiifcAy* 5 K DNA tc
tbKLT, aeFfE-eM%5iLfcy7X 5 K dna HEft-effiKSny-cryxi K dna 
itmysf 60%e®#5^ofc„
®#sti

4-@M5BLfcto@yt:E|iE$A®y77 5 K'ttttj-flS&lc J; 9 tttti • ftlKU/cr/xx 
5 K DNA iia*©W5E*l/^7V7;fflV'53tlTV'5A'fel-J: 9»ILfc/77 5 K DNA 
t JtteLTiEiWS-efc 9 , Tny N b A->ya-*l:^97^ < , #6?-, it 
eAi6E©Bto-e®fflSix5A7X ; K DNA C:$*£;h,-5ig-yi;£fr&#8fc LTV'fc,

4.7 4-^<D|$gl
*eFFEAi* rg|(6iiEA®7'7 X 7 K DNAJ tD^exglCjoV'T, IFF (Tangential Flow 

Filtration) Sr ffl IA 5 C. i: lc J; o T, V'fc^feS<t 9 fc. HdzWcK

p°b*T-. dfee8b*®6V'4e->XTA(7)M58l7fig5ti Vfc„ (#rFttiB=F : tidSB : ¥b8 13 

¥3 M 6 B il!I#f : ## 2001 - 62404)
WUnmjiUW;tt, IffiS*i^7 7 5 F'coSEjBSrimSi/XyvT-fctBffl'BlW.eA-y F

(tSrgyt LTl'fcii, ^RSrSfeTV'< 9 tic, &##%#!*, ®H
###%A-t/T, ©A¥ • • dfeS(tt6c'l4Sr##7t7^V'W4%tt)WIB 1/^/7. ®7y'y
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MkOi/^/WeS'eiiATV'K r t ffi oimt *2> i k ft m b t t * *) , tIi/^;Koa$ 
5:0 SOP (#######) Sr#itUtt§£\
A5 <t *9 SS L I/'' A ©Sim lei# L- , GMP (Good Manufacturing Practice) xj J-A t W in t I A fj‘

Lt^oT, S&lgflAt y Mt;l*, * ttn A le i -oTtlESAi,
9 N *#%A#%T-7|t-@Am*&#lftt A A#t 

50
mm ,i«sm^7^5 k dna

xetcjov^T,
® X 0 7='—0 3 >-*r|p]X$-tA6tAA GMP
© gif Vfc iTfflflroffiVz:
© TFFiSii-efflV'5ii®EciS®^Jffl*& (y -y--T ^/v) ©Wae

6iv5„
%-f GMP jtfStt. ®i#7X V&z t) *At#)gle##$-lA6 t At, 7-fVBjli«J

tfz y f £i&S Af-5„
*9F%co9F%fT@lcj3V'-C1 5^'1/^/V-e. RtM

ESeT-^ibSiSSBl*!®, A'A@Br&mA%tA#i-6^#^A 
5©t£rasB®3a aa*-et, gmp ttfS.ikicfai'tx^&te’Mnkte&o tAUffl-fti-ipo 
Itt
in;, mi@9X < »#$-*&t A tit.

e>, lT$iJ#tt 5#i@9t LV'A#t 605. #t SOP
A^t#At@-A-,

WL < n k -
SlejoV'Tli, $*. lT$J#S:fflV'5 A A;)sa$iL5„

IttofcSeAt 
letHa-t-5^,
•SiBBfl# 

At#

L t -o T , IT $IJ#l486*A6:V'®SnBnAW#nlet)^t^ y N K$!W(AS:1a'
:"f"5$ n"tt,

pnM#a*?ij
SiS9X y® it*t < ft 9 A A »t?mie® 6 t A, tSEiSyX y$rd

SiJflttXW^A #t 6>ir5„
SgHt, rfiD -y-t (KffV/iK 13 ¥ 4 D 1 B) #Sffte t>* 6ti5 J: 5 t,

*4'«m#tBmLtA#m#^^g®pT^-eA6n A*9f%-eP3S£titles 
gi^-efc-s r«®Kj

Lt r«iiSj It, »- h V yiMIC&oTtiO , tostiRy ^-v^wig
ffcO, #t“^-l:tot, A tai#&$05t A, r®V'^T*5Aj
Ieftotoj#, y -y-x ^yvA^fttSiLSiLiLtf, ^4-ASitligHieES,LtSSg't
^"TIBa tsitt y t&<, ti^x h&ewb-f ee a aw#B a*50

£i±.i>^m<Dm3?.fribwtbfrktotsifflft (/7>nt) egmLt»m#%mat
A -50
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(x/t¥¥x K ?$SIS$to^>-/ig36Jfi • ##*)
gg9M-##wmsmw-zdais

3£'
#3 XM#36#B# v*¥«4ZyS : ## 
to .4 5 x6¥to^» • MB2£J£t • *¥)

aGg6?SSK».H5X445¥$3B!il! idais

° 5 to 0.x Is; 3 4
/<a¥B*?x^a¥¥C13l2lEiS • 3£ifla><3af« '«Mm#*%g«#to#^ °9%? 

rvNa X 5 * 4XJ toM^SlM^Sato:? » >¥-1$i%¥SH! xfia_%|M( 'W 
x*¥# '<#-j-a>i vssgg^^1/^/1 jfl

m '¥) rv /.¥4 3 j x9^?
?*#*¥¥« r.4 5 x4¥$9#6!j 9 |.ia»3MiSH • '1^4:151
ST89tov¥xto- ? M fflEy.4 5 % Z Z ~4'1 [If '> (UOIJBJJIH MO]J [BIJUSSUBX) JJ1

®4-l**-4vW$$®^-tfiPd5¥4¥E¥$l^l!q^W0

°5'1J.¥*:l 6 Tto^:)%&|# x«gH*#$¥l
° 5- v 1 ^ 14 ¥ 7! ¥ ? to'i 9 44 # 2! M B « 3 '7 4^ 

^M®36ja4r*¥* 'f^«SfWI36JfiGJaaSfll5feE • S^toE^-^- a /Z¥¥>to '%
rvz.^4 rj

'Xa 4>**36J6 6tiaiMlT$?*SS ':) ?
X-^#S44%'%#9¥*^*¥#m '-1
*% c TW- - 3 '»

• #¥ • SIS
°9to%o%^:|.4 -6-4(=2¥m*:#3Mm# ri# . #* . #

#j '9^^%?z9toXif4to? r^WSto-ilSj ' a ^.X-H^sti^SF

'*}##%zvi? a>-itia*0»asfwsg 'n^n
\i%9%n#4l%$Yry^4

#S«uati@!9^^ > #¥$H xcit^ 'X^W
°¥ c-l-lis? 44 ef ;)M»*Sa)*WK44-i ¥14 - 's? ? - to?/ 9 Ifli ¥:!§« »#£*!¥ 
n&fB3 CT.4X6X) WSS! '4r**to#@$4to%# xH«SESO)XvW^¥SS 
$S¥#n ^-mseiil'SMtoWOT} x«¥to#2m#W#¥T4K¥3r^#%to#S#m 
'i>> T»» ':!#
E-lIa>n$5^4-xx¥„¥»W '"l®I4^$Hiiikto (WWti) »W xfl^-¥35Jfl(Ziai^

2£ift$IS^I"S



Step3 EfiHbiS$i6®*S^7X5Kttili-ifl|$!^7>hO)6EE
(XSBBBXx x Hn]tt®'>x-r A®5Bt y y-rXxx)

## :

y-hroS*I+Ett. dfelE<7)SIH4£#®L, ;5>o, iE**Srti*5iir*»s6. KX& 
0 5 j:i/'5*|6ltt$rt)ort'5^1 #W® F4-^c>E@j SrilgiR LTWyEx—-x t VT 

?##® A#:#%r%@-45 —Xxy >^'*91Sr*i8i"5o
^-X'y b 4 &5rWt4, SB, X#, #%#M, EE«Ml-E£r5»x FitiSX

teEj • W^SMl^jb'V'Ttt, rx?x5KDNAj ®S$$
t>®<b <OTSia$fig 9 Vio- BisrtftHi: DTt4, 7,7X5K DNA

£IPB#ttfSX#5MJ«it5MJ!fc5t©io»tt FA#m^j r^ifEiSj 
^t>tS»EXiiteSH$Srl*CTV'<0

_tIE®KMJSX5!!X5x 5 K<0«B&W*#SM©iiJtgttSr4'f*»iie^-?&*©asSr 
@4i, ikETS LYcVX

T 1990 ADA X#ffit^*t"k5®{5^-?6S^sfTbiLfccri4r
9 1:, yyyy^ -Y y y T, to®eE-?iiE7)s*5tirv'5c,

iS’fzt-F*?plEt^fflV'1 6 it 5 k— 14 y7 -Y /vx^y7 y7— 4 yp y7 -Y/vx y Y7 Y7— tcXSP $
iv-Srix Eipk-Y/vx^y7 k—LTftS$aMS< /=eoT*i y , 4'#(4#y7 
-Y/vx^Y7 y'-cory^x 5 k dna j, ry ^y-Aj^itexte-St^y7 ^-ro^lcye 
oTV'< ,Bbiv5„

B*lCjolj-5iteXteStt, 1995 ADAXSE^etOXfc 0 ,
5#, i#mx#, =f*x^*^»WE-r*'yevN0 rt
toWW^SSSKiSfr-rS^EfcoT, aGEteEtOBj*BttttfKiS6<)K%®-t5"BJtgttSr 
■a/vXX'5 n i i4H££/fc*V\ Uy>>L&/)$£,, 0X1-43(45 4 tliX®it{5 EY&S? 14, 
’y-Y/yx^y y —tffiv'fcfcro^xgisyYxfe o , ^yz-Y/yx^yy—x&5Xxx$ k 
dnax*%(c#x^4t5 c11 xs.

-fyy 5 K DNA B±lcXgxyfeB5itTV'5^, B*t’Y7X5 K dna 
»eE?i?S^ff 5KiiiSfl-t-g'5xk t, X®#4l&#:0J?5sXy 8 i/iotV'5. 4-I3F1 
YSicfiSm L/t rE{E{biS|i£$XaXx x ; K#m - ##&jl4,

y t, i45xici%amx, 4ia*iifi<, uxfcs-e-eyfejixs: 5 4 ®
y>xa&y ') y b^fcs, xdfcto, a#® 0*&(Y##®#ef %#®wimx#x7k
S-a-, ±B®###4EX##%(c#m L, ip.V'B#®tcrs#iB$Xi«x"7x 5 b"j£-7-k
y b l^ttlplh5 lEbSiybfc 5 c

*fc\ %^XXxx $ b" DN A 1 c 4 5 ?£ St;»s * 8b X fc 5 <b ® X ti 5 8; S14,
®«SS, ©«2&, ©ffSlEB (R*0), ®Sifctt-bEB, ©mSttSbEBE'fbffi^^ 
#%.6ti5„ ^4t6(D]g&^#i4-#E@a#(7)##&m:ax*ym##i4ztt$x(7) 
-M/vx^y ^-^4 Sieexf^SElt^xjlX/j: t>® 4 * y , %#!cB®5 r;@*a

■ 56 ■



*jfii.tt-L'^ScoS#li1 PTCA EtoHE^'Xr^Hfl 4 AA, E 
Stt#E$E^ffi®S#El4¥E$ 10 AAfcti 9 x f 5%ef %
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