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1) §F9EY (fusion partner) 24 RpoS(RNA polymerase sigma factor)e] %z 2 <jietdel {AxE
AAT HHHNHE Alxsh= AL

3) 47] FAABAZ WFstel AxF wuPe] WAL fEskn ofF FEIE WA THHE A= v

Al 18l dolA, RpoSe] FHAHE MEWE 452 714 E AL EHoR e AR dwde Az,
AT 3

A 189l QoA gepmas g, g
FozRE AdEE ARSH B4 2= A

AT 4
FHHFEURZA RpoSe] #Azkel oeigdlde] §AxE £eee Az duld gYikg e,

A 4ol Qold, = 29 AAAEE EAHE AL SHOR s wwAYE,

A 43l QolH, FAFEURA RpoS A4S Segue] G447 Adsle] THHE AL SHo= 3

rr

A 4ol oI, RpoS fAAe} S f07 Aole] Buld AL A4TAE 2P FehIUe
HeErt 948 E A 540w st wdvy.

7% 8

g Al Al
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/I B
A AEFE 7% o8 ANEHE g dutdo® Wo 2H W 4 AuA 2 sEE gL ook 1
ATE S As Aekg S dol} Wk Hrp gae g Age wAs gEdE £ glon o] ¥ 7hA
AES FHoz A A 71 AL 2L A FAH1 . 53] AxF vAE 71ES o] &E] 78
3 A2 dwAe YA ), FAARE 2 G4 Qo] tgd W A~ FEHEa Qla, HwH gt
Aol mEA s T £ oYde AHS 7R gl A7 EE AYE BHew ‘e;ol Abg-E 2

ogtel A Az
Ho] e
o] tigw e
ke A719] EEHEle]| =] Ll A
At A Fop FEA] S A (inclusion body) & &e 3
on FHAR ITdd  EZYfEel=o AS HY

(intermolecular disulfide bond) T A4 %‘Zﬂ%(hydrophoblc interaction)oll <3|

[e}
AZH0A de P

7P won, 53] ¥Agol 10kDa olste]

1o %
ox
>

o My
fr —LN
]
1o,
il

WA 5455 [ AR 2 (chaperon), ZFo]lXFH(ribosome), Z7|QAF 513 HlAEBIgog Aggsto g 2 &g
Eloj=o] ZHA U £&7F WA & dido] vk, g o]FA ddd didES d43eR wEV] HEiA
TFolUd-slo] =2 F 2 e}o] = (Guanidine hychloride)Wt $-dlol(urea) e WMAAS ALsto] &ajA7 5 3

=
s AW (refolding) 4 AR shzd] o) wujdo] FHPoR Hol4 W= F AN Fio] sl

FA -] v}, (Marston FA, Biochem J 240(1):1-12, 1986).

ogtel X A Axd dlAS 1 FEE 47 8 dFTe] didE AHEEE sHi o] SX g o
FEEES Fo A2 Ud AP (Hammarstrom et al., Protein Sci. 11:313-321, 2002), t}43sk T2 REHE AlE
BAY f+=(induction) 279 A3 (Qing et al., Nat Biotechnol. 22:877-882, 2004) L Ex} A& &=
gld He] EAel ZRdmAe] FARE (de Marco & De Marco, J Biotechnol. 109:45-52, 2004) o] W
o] AlZ=Eal ARk, AAe} HHdudel IS Fe FEAHEUS HHANAS G35t A= o] 7
7 AurE Rl W ot}

AAR g delA eidiide] #8444 w2 TdEE fFEste o8 FFIEYUL Ad d < ATHT
RuE ot (Esposito & Chatterjee, Curr Opin Biotechnol. 17:353-358 2006; Kapust & Waugh, Protein
Sci. 8:1668-1674, 1999; Sachdev & Chirgwin, Biochem. Biophys. Res. Commun. 244:933-937, 1998). %2
FHAREUTL AEEHI o] &HogA JPF wWel dAgrd diEA] §¥HMEUHERE dEe= AF o
(Maltose binding protein; MBP), ZFEFX|2-S-Ho]a4(Glutathione-S-transferase; GST), ¥l
(Thioredoxin; Trx), NusA &°] v}, TWEQ > A vkl AL o]zfx Ao Hostes F&d A
u= opmligte]l Rof whEolxl 2 A7 AR dAEE @] A5 FeE adAer 7

of ZAGM Aol B84 AV He AS BAS FH, HeuRAE SAdWE toldutol= AgS
AL, NusA®] ¢ thdwtol HgFoz WS o 4P or o= o] vl¢ Holuyu=z Fue}
Ax = S gnleE H3S =30 (Bach H et al., J Mol Biol 312:79-93, 2001; Edward RL et al.,
Nat Biotechnol 11:187-193, 1993; Davis GD et al., Biotechnol Bioeng 65:382-388, 1999)

z Mo
jm ox Jlﬂ 2§
(1) m AN mo > rl

ﬂl

oyt FHIEUE 3} A=2vlEreF(affinity chromatography) WS ©]§3te] §ddd Hxudzs

AA AT F Avks Aol glom 7] i FARESA EAS ol&ste HATwA His Fevhal

deA drk.  BAT ol FHAEVEL EXgH A HE] Juldez 7|7 AN §F FEY A7)

ug} ZA ol ¢=go] A8 "WollthE W oJuiA EE AYAoR fF83 vhiidSe] 2F e

o7 Agetx| etk wie] vk, wY, EXdwiAds FeAgoRe] HdS frstudts aAfd Ves

FstE d4dygdoRo wdS frshe dv Adske 497 B, A §E2 o]8HY] {5t §EIE
| F7hEofof sl TR E3EdS A Aol vk

A7k A AEFE 7]l 93] AgAoRE Aid mule Az dwAe Od vhed AR gdEe] A
A FA ] X FE o] glojA A £

T FPlEERA AEEHI Jde dEHoM AP oz ofokH o
(secretory protein) ¥ = @A (membrane protein)EZA ti7do
el Al g (difficult-to—express proteins)o]o]A sio] X]?ﬂﬂl

_4_



10-2009-0025481

5

=

=

JH

e
[=)

<8>

-y (s ﬂr To o ~T o s i = i G o e o
o " T S g B OBR o N X W T T B = R
7 oo I §8 > o F 3 2o
oo ™ ?L W T oW T oo ° ol B ~ of o iy
RTE 3 do 7 % Mo T o moa
Al SpEBE W o 5 = R R
TN T U e - X z W ) % " T M
oy H S L T2 = o o) = o o
Mo SE- TS o~ X 3 o - s R up e B oF
T W g R D oded =& 5 W F o HeH e
- B W) A8 g M T = i+ o e W R W M gy
Tan  ESgH o W PR < o il o TEOEN G
2o TR o= o 2 = A ol FTE oo
o D op . op O a, = o ™ o ol
o " T o <) T o= w N <
TS X iy v N oo o W <9
o o < R oo = g0 — o ~ 0 = T
e st No o s M 0 T ) ~ X 21 ] - M Y
O M= TR - OWV XU i O_ W ay w i i Tor ro ryd < o R <H n ;.Io,ﬂ »
= =SS W 70 = oMo
Boop D & » o mm O T T » ﬁm yr mxw ) o o)) mJ ] W
W TH o ,b s M Mm_ W_. B X as m & = A ﬂ_t@ ol ‘Ww = » [y o) T wm
An mE N R o P T s 2T Ly = o 5L Npw”
TR = | SRR 2 = S . ) o = 2N B R
q= w0 "R R ) s® g _BWo
%H,,__M EFH%.ﬂmm Jauw% E= ™ B T mo 5 mﬂﬂr@.ﬂ,ﬂ.
= TP Yo =< oY 0]0 T o i et L_H o ny
= £} E - = )
gl B Eg L o  Ew 2R TR ET Cm 5R kgzu
st _— [ - N Z = 0 ) | - =
e S o 3h TE M moy R R IR
Ser FEEVel Py 4 T g o T o3 Sk VgD
i N 0o ERE _ = = T N - Q1
umuwﬁ M%%&Wﬁ% mj_n%ﬂ - %wﬂ Mﬁﬂw%w& o mrmMr AJWE
—_— 14 = X7 oy = OWU o ‘_L. X ‘_L. ol £ i By .0 =
2 ﬁ Wz W o Lo w w B o o o W By Wy o B
0 o = < ~ 0 of = o oo ==
e S (- RCXO = i N mogm il BRI
DT T LN e A Ll ® L Ty N N T ﬂ G
= X — ~ = = ul S
k3 fox _— o = #o el
W & g W o @ T M o m“ 5wl 58w T ow E o i LY EP A
ud] 1Mo o B X o - i = N o o ok = oI W O m 2 s B =
i Ay T W = B3 ok o X N oF N W oM 5T
= M " ol N % mﬂ_ o R = - oMH = = H XN 2 20 T E T o o= H
— — = — - o) T
oy  wawa LT A . TT w X o T . S g
= 7 T g WP opm O STl T e B 9 s ® ® o sc2w 8% Tl
R R S X T ar T& .5 b BEDm o7 E-
N i T X = 7 Ao K T = o° BN H = §F N %o
wo o mﬁﬂﬂ%}w T WITE & omw Ewum TR ERg =W oD
T o W T E R o W L — T Gl FOE g o 3 s i
el .o © oy = = X X = i 17r _ i bl o ﬂﬂ 1 B o HA_I S o m ). Wu o ,u|
IH =n xo o ~o z B ‘Z.c o X = = oo R O mh o~ o ,DI E: T o it
KL w oF % - oF ) R M T " oo —_ 2 ® R 3 X o
=r N - o d T = . S (e o DM == B o]
X i ~ 2 ] ol w N m _ N
= W ! o n ®
= o = ) = N oo S = W 5 mdp P T BT g o= ~ Gl A e
L CEF W ExrE ® R EF e r_pwmpe - 0F TTw
- fal _ N ~ =~ =
pERT T SwEd T ORI A ST B pe ah s 0w wow 55 Feag
Mmoo X W o T T O X ® Moo ¢ , O © W w
k) ‘_._mo >0 il l L HO ‘W-L ﬁo U.Tl —~ —_— ~ = L - Hﬁt - Hﬁt alx_ :.L o Lf = ] Lf
PBEET WgdHugnb o o 5 h o dS X B . ERB YL o pMT D
TR R RN iy ~ 3z ° qTOET O W L F o L To L&
mE LA TR 3T R N o T W PE QLW HE H oo 2N W DET R

<9>
<10>
<11>
<12>
<13>
<14>
<15>
<16>
<17>
<18>
<19>
<20>

<21>
<22>
<23>



<24>

<25>

<26>

L27>

<28>

<29>

<30>

ZIHSd 10-2009-0025481

FAE gl 2T wuEe] WAL fEA o FEAE WAR FAHE Axd wy

o)

[
=

i)

rlo

AU i

Wt T 12 oo |»
o o (Mt
i)
tlo
o
o
>
N
[ TR =)
2L
o
2
v
av)
&z 7
i
o
iR
oot
tlo
24
__?L;
o
ol
Ir
BN
B
=2
>
ki
s
ox
o
=
>
i
i)
i)
gl
ol
o

e g 22d BYisfolding) e FBs] AT el YA AAUZ Beldrhe 7
g sk g Aely A 1Y sl Holrhs Ag B

o
-

&
¥
T

-
i
[o 2
lo
i
& o
o 2
Y
ofN m
N
ol o
rir b
£ &
oX M
-
o
(UL
6z =
e
o o
oL
A=Y
g 2
9 o
T% it
N
£ 3
HoQ
o I‘_Q
=
)
o
o tio
N
gl
LI )

2
¥
l

=
3

zol djgelel 584 ol FHE WAL $UHEUR o8 49,
FAAAZ Aotk mAFe] AFS FAL F At FEZ A6l GdHClES A7
WatE W] fistel 2l /GBS W F ! 574
o of U] T AL FANAT(E 1 F2). A7) wdFo] Z7he VAL WEganz

7](Matrix-Assisted Laser Desorption/Ionization - Time Of Flight; MALDI-TOF)-MS
St A7 RpoSYE ERISHATHE 1 =),

o Mo
>

N

ot de Frt Pk mE wudo] shsdld, 53], ou, AT
o, &4, A, AEF8A, & b +
e U odamds Axg dndeE 9dd 4 ok 2

Y

SE,

>

>,

fins
oo

av)

=z

r

B
-
BN
r% r
o
ek
o
X

=l
av)
=
-
frt
o
i
ox
W £

ko)

(e}

w2

N

)

fo
RO
ay)

=

i)

o

Moo oo o

et

=~

THIHEUREA 9 7F54S HFE] RE

1S5 FAdevta e 10719 @Ay §3 ddsivt. &, 95, A7E& dARE gxye
Z9l% ¥ (human minipro-insulin, ©]3} mp-INS), <17F AT M E A%} (human epidermal growth
factor, ©]3} EGF), <zt =Zg]==Z-13(human prepro-ghrelin, ©]3} ppGRN), U7+ <AEFZ1-2(human
interleukin-2, ©]3} hIL-2), <1zt EAFE AEW toluylo] Z(human activation induced cytidine
deaminase, ©|3} AID), <IZF SFElMolE r)7l=2E A g o]=(human glutamate decarboxylase, ©]3} GADus-ss5)
FLERUs FEICHPseudomonas putida) el FEIUo]Z(cutinase, ©]3F CUT), <Az #HFE 7lHE AlE
(human ferritin light chain, ©|3} hFIN-L), <1z 33 FH-2=2AxF(human granulocyte colony-
stimulating factor, ©]8F G-CSF) % 33 Ar/tEE  SFT Nacht E=w|Sl[cold autoinflammatory
syndromel(NALP3) Nacht domain, ©]|3} Nacht]S HZuld= §3 &3 2dE dmdzs = 418 I
Hol et AR d#x FREA 92 B2 X5 g49 448 A 558 olm|x=Ak(glutamate decarboxylasess sss,
o]3} 'GADussss' )T Aol A o] &1 FtaY TS M A AYE 4R AR Qe
=Xy SFEICH(Pseudomonas putida) 29 FEIUe]Z(cutinase, ©|3F 'CUTHE &
RpoSe] 7FEEA weke] AQle 2y WEHE A F(= 2 FF) o)F 3
2% Sl Jer Artetdvt. Aze] Az dde] wags gelgh
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TS, A7l o Azgt dwlAe] A4S HFEr] Y8 §ELd HEV R AAEA olxm ARg-gh
F gE A oAl A2 FE U o] = (RpoS: :CUT)S] PNP Eo]7] Ha @448 Zelagdi(= 5 #x).
EF, B oAEe FEGEU 9

01

o @E] §3 FEUZA RpoS FAxtet eiaMAe] fAx7E AAFE] £3EH, B odyo] WA AL

= WE = EWE] o]d Ay AL olYyy, pI7, pET/Rb, pGEX, pET28a, pET-22b(+) 2

S 2HE AYsE gl FEAS Jbe et HEE AHSE 4 Qrk. B Ew A
= wo) WEe] 4] FFIEV fFHAe} eudAl] FAAE YT FHAE gAY &A

2 3oz A7) gEEU dHaud s Axg dde dded ¢ doi(x 2 FxR).
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A WA e gl BAR F84 BuAe H5asd.

37C, 130 rpm 2 1LY EHE 10 g, &% FFE 10 g, NaCl 5 go &2 *;ﬂ LB wjz|ell A w kgt o g+t
BL21(Escherichia coli K-12)& ODgo®] 0.50] =& wf =& LB viA () 3 100 mM GdnHC1S 38t
= LB WA (A E D)ol A 3AIZF B viFet & Al ZuiFHES 6000 rpm 4 TollA H4l FElate] 74 JHES 3
et oA FHES 40 mM Tris-HCl €& pH 8.0)o= F & Aol & 500 e I &M[lysis
buffer; 8M Urea, 4%(w/v) CHAPS, 40mM Tris, w3 OHEE}‘ A# ZE(Protease inhibitor cocktail;
Roche Diagnostics GmbH, =)]ol dest & 9} 7] (Branson sonifier; Branson Ultrasonics
Corporation, USA)E o]&3te] Ihafiatqict. Il 4 Cﬂﬁ 12,000 rpm&. 2 60E7F YA Halsle] Asola)
AAES Lty dud FHAE AAS F dsds s, E89E e did FE+ vlo]lo-
gte @i 24 7] E(Bio-Rad protein assay kit)E 01% tol S435klaL, A7) Aede] #84 wid 30
mgs AF3t =N [rehydration solution, 2 M o] -$-dol(thiourea), 8 M FdeoF(urea), 4%(w/v) =
(CHAPS), 1%(w/v) DTT, 1%(w/v) °]&73 Ook*éxdéﬁél(camer ampholyte), pH 4.7]°] *Fo] 22491 A 7] g5 (2-
dimmensional polyacrylamide gel electrophoresis; 2D-PAGE)& AR 2 -80To| ¥&H AT},

<1-2> 99dA] £4& A% 22 A A7|9T

[xs!

oj
J

l-N'
O
1

_4 [0

2749 A A7 GEL ol ghe] AAe] <2-1>0 WO R FHI AT} HPTI BNAAE A

7] BERdE dads piEE £y3r] 9% 1A sHd EEHAe 4] deEdd auds A3
IPG(immobilized pH gradient) 2 ~E%(pH 4-7, 17 cm, ReadyStrip, BIO-RAD, USA)ol 45 ug & £
od [EF Al A 7)99%5 7] (Bio-Rad Protein IEF cell electrophoresis system, USA)ollA 500 V, 2A]7F; 1000

V, 30%; 2000 V, 30%; 4000 V, 30%; 8000 V, 70000 VHr (Volt-hours) =<t A3)algict. plE=E g o
AL I35l Q= A7) IPG A 2EHE 1% DIT @ B2 2 H % EF(bromophenol blue)7} E£3+% H33l &N

[epuilibration solution; 50 mM E#]2=(Tris), pH 8.6, 6 M $-dlok(urea), 30%(v/v) =& Al&(glycerol), 2%
SDSToll A 1583 WA F | 2.5% ofo] L EolA| Eolnlo] = (jodoacetamide) 7} F3E HE 3} Fdlo|A 15837
WEAIZTE, A S FREe] ofs)] FElalr] f1F) WEstE A 2EHS 12.5% Eotadolrtels A o]
-8-38Fo] PROTEAN IT Xi cell system(Bio-Rad, USA)S o]&3ate] 22k d7|gE s, H7de> BERds
EF AloFo] Ao & Fiol o]& wj7}A](30 mA/gel, 12h) 4CelA F e}ttt

Rabllloud W (Rabilloud T, Methods Mol Biol, 112:297-305, 1999)o we} AS -9 Al (silver staining)3+
5 UMAX T E 1100 27U (UMAX, USA)E 23S ¥ ar, o|n X ufAE AZEYA WA 4.01(Amersham

Biosciences, USA)& ol-g3te] Alo] vebe 2} whulg c»m g W Wekg 34, Basa. ) 2
4 A3E wges, taest Agild B wude wA%e wustn, A@ed 2% 257} 6l

F7het g AE o] A%kE MASATHE 1).

<AAld 2> MALDI-TOF-MSEA & o] 8% 374 2EH2 3o 84 ddZo] T/ 3t 99d 3
AAld 1o o] AAHE dA AP¢S FE23FY] S| xGstAF Ao 71Esle], MALDI-TOF(Matrix-Assisted
Laser Desorption/lonization — Time Of Flight, MALD-TOF)-MS¥EA]S& o]&3&le] FA4 &},

FAH o2, MALDI-TOF-MS £4& #I8A AAld 19 o) AAE dd A3

o =

= -
t}(Gharahdaghi F, et al., Electrophoresis, 20:601-605, 1999). FZ¥ wilg A8 E
10.15 mg/ml)S ETFslE 25 nMl I EF vlo]FFE Y o) E (ammonium bicarbonate, pH 8.0) ®MoA] 37CANA &

N

ZHb e Fol HAefols BaHAS FASAY. FalE Felol == 5%(v/v) TFA, 50% (v/v) ACN &8 o] &
st FEsgon, A7) F& JAS A A wkES & A HAEHVE ol g3l FE3 FElo|=E ¥
E gae AN, Axd FElo]=E 50% ACN/0.1% TFA fAd] L3|A)71 5, =27 x7 3t 7

sko] MALDI-TOF-MS A]2~8l(Voyager DE-STR instrument; Biosystems, USA)S& o]&3te] A& A3
=4y Welol=o] A AE(peptide mass fingerprints)e  Prospector  $§Alo]ES]  MS-FIT
(http://prospector.ucsf.edu/prospector/4.0.8/html/msfit .htm)& o]&3lo] s o wild S 93
MS-FIT dlo]lguo]~=2E Swiss-Protg o]&3titt. ©@ld F4& Fast 43 100 mM GdnHCl 3pell A DA
o] 6v} F7hgh w2 ot RpoSE FAEATHGEE 1).

x 1



<53>

<54>

<55>

<56>

<57>

<58>

<59>

<60>

<61>

<62>

<63>

<64>

ZIHSd 10-2009-0025481

FAz o]E  |gAx  AHo|dwA olE SAA(pl) /A= (kDa) AgE (AE
. w3 e} A (%)
71
RNA polymerase sigma o]ii%kb 2871
T =
RpoS P13445 factor 6 18.5 %
4.9/ 40.0 5.2 / 39.0
a. A A< HIE : ExPASy Proteomics Server(http://www.expasy.org/)olA FAx AR AL 2HHS

o]},

o] ZzkS Compute pl/Mw tool(http://www.expasy.org/tools/pi_tool.html)S o]&3sle] =H &},
c A3k
d tZE+ RpoSe] =S 12 st A3 RpoSe Ao dd=-e YeERAT

<AAld 3> oln|: Lo RpoSE FHHEUE Tdete 2d PE 9 A=

oAbl A71GF A o] ZRE A&t

o

AN 1WA 2] em AgE 84 2Edx sl F84 W@l F74F UgE A RpoSRNA
5 gYstEUR Tt wd WEE Axsgc

polymerase sigma factor)S &
=
=

RpoS FAAE ds3tsl= 7 5= 23, Entrez Nucleotide do]E}H]o]2~9] gi:491759900] A

2864581bp WA 2865573bpe] M AAR(ALHS 45)5 o] &3] AR 7E=S A3k RpoS 1A PR F%S

gk mefolma-s AFEIGITE. Wek, V] xZafolmge] A EEho]n(MEHE 1t

Ndel Agtar XIS, etealA Zglol (M EWHI 21 cte gag cte geg gaa cag cge tte)ol

= Xhol AFEL AL S X 2133 PCR DNA S aAwre8 2h5-89(0.25 mM dNTPs; 50

mM KCI; 10 mM (NHy),SO0s; 20 mM Tris-HCI(pH8.8); 2 mM MgSOs; 0.1% Triton X-100)°] thato = XEl H&|3h
A

Tr
dWs 1 WX 22 7AEHE Zdolmae

cat atg agt cag aat acg
ctg aaa)ol=

AMAE F3 DNAZ 100 ng, Z+2} 50 pmolS YL tFS Taq DNA

FTHELE o] &3lo] T, ‘:L% Z72 95T /302(84), 52T/30%(01d®), 72T/602(AHE F 30

3 Fgsigion, 1 A FEE DNAERA 5 Teke]l Ndel Algtas 91k 3 ddo] Xnol AT Eh F-918

F33E= PR AHES 5319t %%% PCR AFE-S At E A Ndel Xholo 2 Z+zt AHw|sle] pI7-7(Novagen,
T2 Ndel 3} XholAFa]ell 4+8

a9l o) %

pT7-RpoS&tar ™3} T},
Z3e 29 9y

<4-1> gYaad g5 2y g

ORISR

| o]3} mp-INS; EF518215:1-180bp; A EWE 46), <IZF AIAEZ
A7l A} (human epidermal growth factor,

o]} EGF; NCBI Nucleotide accession number M15672: 1-165bp),
o1zt =y X 2-1#9 W (human prepro-ghrelin, ©]3} ppGRN; NCBI Nucleotide accession number NM;016362: 109-
e1zF 18 F71-2(human ©]3} hIL-2; NCBI Nucleotide accession number NM;000586:
116-517), U7+ A F= AElY fjopuylo]Z(human activation induced cytidine deaminase, ©]3} AID; NCBI
Nucleotide accession number NM;020661: 77-673bp), <17F SFElHo]E t]7t25 A o] Z(human glutamate
decarboxylase, ©]8} GADugsss; AEHZ 24), FERUA FE|TH(Pseudomonas putida) el FEYo]=

°|3} CUT; AMd¥lz 47), <zt =¥ 7}HE Al (human ferritin light chain, ©]8} hFTN-L;
AEdHs 48), A FHF H-A=F< A (human  granulocyte colony-stimulating

W (human minipro-insulin,

interleukin-2,

(cutinase,
NM;000146:200-727bp;

factor, ©]3F G-CSF; NCBI Nucleotide accession number NM;172219: 131-655bp) 2 3 Ar7ldZE Z=34-
Nacht =wl®l[cold autoinflammatory syndromel(NALP3) Nacht domain, ©]&} Nacht; A EWHZE 24] 59 gt
o] 5 -eho] Ndel Algtas JAAXNET 3'-"ehol|l Hindll AdFaL JAANES LFEE A2t % 29
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ZglolHiS 242 50 pmol® XEESH DNA THAEANSE 58N (0.25 mM dNTPs; 50 mM KCl; 10 mM
(NH.)»S04; 20 mM Tris-HC1(pH8.8); 2 mM MgSO,; 0.1% Triton X-100)¢] 33 DNA 100 ngE Y& th& Tag DNA
FTHALE o]83te] 95T /302 (¥A), 52C/30% (1), 72T/60% (A E & 303 PCRE 333},
TA) A o2 mp-INS, EGF, ppGRN, hIL-2, AID, CUT, G-CSF @ hFIN-L& Az} mE=S AYsta BA =S £
StE oMt NES ZE319 T, GADussesd] ASE 4484 o}w| AR E] 535 Aol F@ElE 13879 ofv]
AP AEE(HERE 23), Nacht® Zgtel2dto]d(cryopyrin)®l nacht E=w|lel 3|3l 316719 ol A
498 SEFUTHAEHE 24).  olul], GADugsesd A5+ 3'-Uekol Clal Agtas AAHEE L EE =
gholw = A Zalsdtt.
w3k, mp-INS, EGF, ppGRN, hIL-2, AID, GADussss, hFIN-L, G-CSF 2 Nacht®] 3 DNAE A7) waldEo] &
o] WdslE A7t A o2 RE RNeasy mini kit(QIAGEN, USA)ZS o]&3}o] A RNAZS F=3+ 5, AA RNA 1
ng¥ oligo—d(T) 1 wé(Invitrogen, USA, 0.5 pg/ul)ol Z&=F+E 50 w7bA AL 2, AccuPower RT-
premix(Bioneer, ¥+)ol] Yol RT-PCR(reverse transcription polymerasechain reaction) WHEA]Z T, 70Tl
A 53 AToA] 58, 42T A 605, 94CoA 558, 4CoA 587 ¥HE-3le] cDNAZS Ao 2H 531910},
A7) mp-INSE= 17t #HH %A, EGF= AHu] Al3E, ppGRNES 17k efwt, hIL-2, hFIN-L, G-CSF 2 Nacht¥ ¢17F
Wyt AIDE A F5F ME Z GADugsse AZF divE ZZ oA Az F=2y it (UrY A=
Genomic DNA Purification. kit(promega, USA)& FFiEXubs FEITIRZIE o] g3t &3 DNAS 3 DNAZ
AHE-3FA T

X2
Zetolm MY

AR Zgjoln ANEHs A71M4E

mp-1INS Al 2~ AEHs 3 cat atg ttt gtc aac caa cat
Qe Al A~ AEUE 4 aag ctt tta gtt aca gta gtt c

EGF A2~ AT 5 cat atg aac tct gac tcc gaa tgc
QHE) Al EAAS 6 aag ctt tta acg cag ttc cca cca

ppGRN A2~ AT 7 cat atg ggc tcc age ttc ctg
SHE) Al MEHT 8 aag ctt tca ctt gtc ggc t

hIL-2 A2~ AEHT 9 cat atg gca cct act tca agt
QEE] Al 2~ AEHS 10 aag ctt tta tca agt cag tgt

AID A2~ AT 11 cat atg gac agc ctc ttg atg aac
QrE] Al 2~ AEHE 12 aag ctt tca taa caa aag tcc ca

GAD5-585 Al Mg 13 cat atg cgc cac gtt gat gt
QFE] Al 2~ AMEws 4 atc gat tta taa atc ttg tcc

CUT A2~ AEHE 15 cat atg gct ccc ctg ccg gat ac
QE] Al 2~ AEHT 16 aag ctt tta aag ccc gecg geg ct

hFTN-L A2~ AEAHT 17 cat atg agc tcc cag att cgt
Q] Al 2~ AEHT 18 aag ctt tta gtc gtg ctt gag agt

G-CSF A2~ AT 19 cat atg act cca ctc gga cct g
OFE] Al 2~ AEdHT 20 aag ctt tca tgg ctg tgc aag

Nacht Al 2~ AT 21 cat atg act gtg gtg ttc cag
OFE] Al 2~ LT 22 aag ctt tca cag cag gta gta c

47] PR 5% 2H=S& Ndel/Hindl11(GADus 5521 -5 Ndel/Clal) A3t Tx= A2 s
pT7(Novagen, USA)<] Ndel/Hindl11(GADys-s5552] 7393 Ndel/Clal) #Felell 4tsdet
HE S #5390

<4-2> QAo gPHEVS 3 #d ¥H

mp-INS, EGF, ppGRN, hIL-2, AID, GADyssss, CUT, hFIN-L, G-CSF 2 Nacht 5¢] @it de] 5'-zthe] Xhol

o
ft
=X
to
£ L
.
=
i
lo
1Y)
By
i)
r_%',
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Agtas A 3'-debol Hindll AFEr AAMES £ =F Azd ® 39 ZtowiS Z+zt 50
pmol® XT3 DNA FFaASR HE8M(0.25 mM dNTPs; 50 mM KCl; 10 mM (NH,)»SO4; 20 mM Tris-
HC1(pH8.8); 2 mM MgSOs; 0.1% Triton X-100)o] 53 DNA 100 ngS Y& TS Taq DNA =FFAE o] 835}o 95

T/30x(HA), 52T/30%(o14y), 72TC/60=(X1) 2 & 303 PCRE 3k tt.  FA XSz hFIN-L, mp-
INS, EGF, ppGRN, hIL-2, G-CSF, AID, CUTE A& ZES A9stn AA ZES Edale olnxt AES =
E3193, GADys-ss2] A9 448 A ofm| AR E] 585 Al SESl= 1387119] olu| At AMEES(MERE
23), Nacht&= Aol o do]™(cryopyrin) 2] nacht =H|Qdo] dFst= 316709 ofn il LS FEFF (AL
WS 24). o], GADygsesS] AT 3'-Zwkel Clal ATash AL S Xkl s ZEfo|HE A Zel Tt

X3
Zetolm MY
AR Zgjoly ANEHs A71M4E
mp-INS Al 2~ AEHE 25 ctc gag ttt gtc aac caa cat
Q] Al 2 ANEHS 26 aag ctt tta gtt aca gta gtt c
EGF A2~ AT 27 ctc gag aac tct gac tcc gaa tgc
Q] Al 2 Aqdi s 28 aag ctt tta acg cag ttc cca cca
ppGRN A2~ AT 29 ctc gag ggc tcc age ttc ctg
QHE) Al MEHT 30 aag ctt tca ctt gtc ggc t
hIL-2 Al 2~ AEHE 31 ctc gag gca cct act tca agt
QHE) Al AT 32 aag ctt tta tca agt cag tgt
AID A2~ qEdHT 33 ctc gag gac agc ctc ttg atg aac
SHE) Al AEHE 34 aag ctt tca taa caa aag tcc ca
GADyag-585 Al 2 AEHE 35 ctc gag cgc cac gtt gat gt
QFE] Al 2~ AMERls 36 atc gat tta taa atc ttg tcc
CUT Al s 37 ctc gag gct ccc ctg ccg gat ac
QE] Al 2~ AIHT 38 aag ctt tta aag ccc gecg geg ct
hFTIN-L Al 2~ Mgz 39 ctc gag agc tcc cag att cgt
OFE] Al 2~ AEdHT 40 aag ctt tta gtc gtg ctt gag agt
G-CSF A2~ AqdiE 41 ctc gag act cca ctc gga cct g
OFE] Al 2~ MEHT 42 aag ctt tca tgg ctg tgc aag
Nacht Al 2~ A AHT 43 ctc gag act gtg gtg ttc cag
QHE) Al 2~ MEAHE 44 aag ctt tca cag cag gta gta c
X471 PR 5% 2HES Xhol/Hindl11(GADys-ss52) 789+ Xhol/Clal) A3+ @42 A3 &, AAld 32 Wyo

2 A= HEME pT7-RpoSY Xhol/HindI11(GADugs555 A5 Ndel/Clal) Abgloll Ao =n o e
S EY et §3 Hd HMEHE F5E5T. AV o wEozl ZEau|=E 27 pT7-RpoS: iFIN-L,
pT7-RpoS::IL-2, pT7-RpoS::EGF, pT7—RpoS..G—CSF, pT7-RpoS::AID, pT7-RpoS::CUT, pT7-RpoS::ppGRN, pT7-
RpoS: :GAD448-585 2 pT7-RpoS: :Nacht ki W™ &t5ich.

<4-3> 6719 J|AEdE X33 AAL 2 9

IS st Qe CUTel 5'-Eukoll Xhol AdtaEA A2 d3 3'-Teko
6712 d|2~EldS FYde ZYFEFULEE ¥ Hindll Adasr QXML IohsleE Al Tlo]n (M LI
3 49: ctc gag gct cce ctg ccg gat ac) H SHEJAlA Tlo]w (M EHIE 50: aag ctt tta gtg atg gtg atg

gtg atg aag ccc geg ct)E 50 pmol® ¥33 DNA TFELSE SZ8N(0.25 mM dNTPs; 50 mM KC1; 10 mM
(NH,)»S0;; 20 mM Tris-HCI1(pH8.8); 2 mM MgSOs; 0.1% Triton X-100)oll & DNA 100 ngs ¥-& tha Taq DNA

AR mES Aslsn 4

=

TEHEALE o] g3le] 95T/30%(8A), 52T/30%(1E®), 72T/60x (A7) E % 308 P(RS 3Rt +
AHow ANZ ZES ALsta AA A=S FdtelE oluiil LIS FEEQT.

CUT9] PCR AHES AraE A XholH HindlIo = 237y Asle], AAld 39 oln]y deto] RpoSE §HHEUR
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e
w
ol
rir
D:
1_,
)
=
o,
=
S,
o
=
=
>
L)
2
>
EO
ol
o
32
=
(3

1= pT7-RpoS: :CUT-His68+a2 ™3},

AAld 49 o R Az Y dde] g d Wy, gIFuEV ] §I3t ‘f?i H“Ei
X&sle AL #d 9HE gl 32

A 2 ige] §ItutEL ] ot 84 I aiE RISt

<5-1> g3 FAAS 9 AR aiFe] 2y

&}t 3k(Hanahan)©] 7)<+ ¥ (Hanahan D, DVA Cloning vol.l 109-135, IRS press 1985)] o]3s] Ao 4]
HEES tidded A3 s

(ampicillin)o] Z&F iAo A wjtste] A7) dEWE 7 32 H3E o]
g awsignh, SUMEUSe) §5 2w WE PT-RpoSE FAABE
9t 47l BRUE sy B LB WAA wG B LA AV 100 ne/m BN AAE EFoE
LB #jAlel &g th3 37CelA 200 rpme = WiFSFITE.  wiFete] ODgoo] 0.5 o]2%& o] IPIGE H7H(1
mDse] AxF FHAe BAE FEAUT. P16 WA F FAD 2Ao 3 UA 47 o e,

4 3

<5-2> SDS-PAGEE ©|-8% /1A= Aid A=F o9

mb

BL21(DE3) pP7-RpoSE ™ 3]

mb

AAld 5-19] WHoZ wYget S 6,000 rpme 2 583 A EE s A AAES 35S & 5 me I
3 £I9(10 mM Tris-HCl &+=9, pH 7.5, 10 mM EDTA)ol] HAE-3te] =83} 3}3)7](Branson sonifier, Branson
Ultrasonics Corporation, USA)E o]-&&te] dpafataivt. sk 5 13,000 rpmo2 1023+ d4d2ed H &
T E&4 $HAE it %ﬂ%.%%ﬂﬂ gl Fre dlolo-gtE ould 24 7] E(Bio-Rad
protein assay kit, USA)E o]&3le] SAHsI Y. TS, Aoz 5%

HCl, pH 6.8, 2.5% SDS, 37.5% ZE|AE, 37.5 mM DTT)F 1:42 4]o] 100ColA 1023 #

10% SDS-PAGEZe] el =wsfar 125 VellA 2A13F &<t A2E A/E v A4S FrkA] Hom At
T gAsle] Zhzbe] A xg wEe] WS FEA (Densitometer, Bio-Rad, USA)ZE &lslar, 48] 19 u}

2t Sl =(0)E Arskitt.

A=) O Z
284 SRAE 47

SDS(0.156M Tris-
dvh. B ARE

<
-

7314

T Ash, RpoSSh 3 Sl wae] YRR B84 $PART £84 WA O Be AL s
boRE 0de sdeude] 584 HABR Rpossh ST BN G v

AAe 5-1 WA 5-25 EsiA FEI RpoS ST FEIUo]=(2]3} RpoS::CUT) 2] 7lews &4 =H3e}
STt

96-4d mlo]la R Z Y o]|Eol 106.7 ] 0.1M A=A (pH 8.0) = 13.3 e Triton X-100(4 g/L)S ¥ 3,
A A P& RpoS::CUT A5 o2 thdd BL21(DE3) S A5 13.3 wE Z42 H7kskddd. 47
fMof| 66.7 ule] 71 (PNP(p-nitrophenyl palmitate) 2 PNB(p-nitrophenyl butyrate), 6.6 mM; Sigma, US
NS AAFoRA JhRE WS AFEGlaL, 37T 2087 vhEEkoith. Whgeo] AlFtE & Wi 415 mn
Aol A SH o] W3S ZA 3} tH(Bio-Rad microplate reader, USA).

O A3 A7) 84 AR @ RpoS:iCUTe] PNP Sol3 ®& 588 71dS Fds
<5-4> 3| 2~E|d H1E o] &3 AXH dilde] A

AAld 4-39] WHo R Az 6719 3| ~EHS et FAE Ll WEE AAld 5-19] 3}bgH(Hanahan)©]
71428k W} (Hanahan D, DNA Cloning vol.1l 109-135, IRS press 1985)¢l ¢J3] =+ BL21(DE3)o| 3233t
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¥, AEG FAde] BHE FEsgit. 37 FAA%E BL2OE)S ANd 529 WPoz @ A, 4
Aoy Yo B84 AT Besr.

>

Vel
N
0%
ol
12
(o
fl
-z
)
2
o
o,

AzntE g Hol| o8] AxF WA RpoS::CUT-HiseZ AASIGT. FAZo

2 F5 o]o] FXH M%I%ﬁmdﬂ](m )ﬁa(MWUnﬁn USA)S A3 5N [binding buffer; pl
8.0, 50 mM 2% jlﬁ:iﬂolEi(sodium phosphate), 300 mM €3 YEH (NaCl), 10 mM o]7|t}=Z(imidazole) ]S

oj-gate] AHatlar, AAE Aol RpoS::CUT-HisgE EFstE FeHs 4ToA ZFAZTH. o =, 8 ml
o] AlE =N [washing buffer; pH 8.0, 50 mM AF X2Ho]E(sodium phosphate), 300 mM 93 UYEF
(NaCl), 50 mM o]n|t}Z(imidazole)]& o]&3sle] & WM AHeF L, &8 FA[elution buffer; pH 8.0, &
B ¥2~3o]E(sodium phosphate), 300 mM 3} YEE (NaCl), 250 mM o]w|t}Z(imidazole)]S ©]-&3d}o]
RpoS: :CUT-HiseE &3kt

RpoS::CUT-HisgE E&3sl= & d=d(elution buffer) W] EA= olv|tb=(imidazole)S AA37] 93l

olu| & &ET-4 AEZE e (Amicon Ultra-4 centrifugal filter, Millipore, USA)S ©]&3}91 1L, PBS <
Z&N[PBS buffer; 137 mM €93 YEFWNaCl), 2.7 mM g3 Z-FKCL), 10 mM A1AAIEF(Na,HPO,), 2 mM

A1J2HEE(KHPO,) , pH 7.4]18 o] &3] $E8 WS Fa3ol}.

dﬂ

Aoz AAE RpoS::CUT-HiseS Z+2+ 5xSDS(0.156M Tris-HC1, pH 6.8, 2.5% SDS, 37.5% <@ A=,
mM DIT) ¥} 1:4= 4fo] 100TCoA 1027t k. #A AEE 10% SDS-PAGEA 9] e 293} 125 Vel
AR B ARE AN tge AS FulA @A o Mgt & dalste] Zbzbe] Al whelde] %
ZF& gt

w3k, AAE RpoS::CUT-Hisg= HPLC(high-performance liquid chromatography)E ©]-&3le] 43k, A
o7 BA 7|3EE [-20A Prominence 22 (Shimadzu Co. Ltd., ¥*)3} Shim-pack CLC-NH, A& (60 < 150
mn, Shimadzu Co. Ltd., ¥¥)S o] A7) ARE o83 B4 Ao 0.1%9] EDEZFLRolHE4L
(trifluoroacetic acids; SIGMA, USA)E E&3&tal 9 10% ofA|Erto]E™ (acetonitrile; SIGMA, USA)S 1 ml
/8] mr ZelFo]l FFsetgtt.  old A7 whHoR AAT RpoS::CUT-HiseE BHstE A F3
H 5% oHEYOIEHS 1 m/E9 FE2 15w T AdozrEy fsgtt. &8 ¥ (elution
profile)E 215 mm 3& o]&3slo] HEEA .

A

7]
5

rﬁLBL%’

2

2 AR, 784 AT HERE RpoS::CUT-HisgWrel AAE AL &A% 4 UJHE 6-1). HPLC 4 A

shite] ] =L(peak)7b EAsh= A& SlskAv (= 6-2).

12 &4 2Eds sfoll o3k ot i dA] wsts Z43% dapolth:

k1

A: 2-D PAGE(2-dimensional polyacrylamide gel electrophoresis) A3}

B: GdnHClell €3+ RpoS W&l ake] =7}

k1

k1
rr

2t A wE 0@ e, $EREUste] §F 2@ Wy 2 uwd duns A4S TEH
9 0@ Wee) AGA woltt:

=

b1
=
%
i
o
gt
E
4
lo
N

tn

& 32 RpoS €9 LG Axd dude] F84 A9 =844 SHAUSANA Y HFdFS g 2
wolt}.
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Hqdz sz
<110>
<120>

FUSION EXPRESSION PARTNER
<130> 7P-08-24
<160> 50
<170> KopatentIn 1.71
<210> 1
<211> 24
<212> DNA
<213> Artificial Sequence
<220>
<223> RpoS Sense Primer
<400> 1

KOREA UNIVERSITY Industry & Academy Collaboration Foundation
PREPARATION METHOD OF RECOMBINANT PROTEIN BY USE OF RpoS AS A

catatgagtc agaatacgct gaaa

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

<220>
<223>

<400>

2

24

DNA

Artificial Sequence

RpoS Antisense Primer

2

ctcgagctcg cggaacagceg ctte

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

3

21

DNA

Artificial Sequence

_18_

24

24
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<220>
<223> mp—INS Sense Primer

<400> 3
catatgtttg tcaaccaaca t

<210> 4
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> mp—INS Antisense Primer

<400> 4
aagcttttag ttacagtagt tc

<210> 5
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> EGF Sense Primer

<400> 5
catatgaact ctgactccga atgc

<210> 6
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> EGF Antisense Primer

<400> 6

_19_
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24
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aagcttttaa cgcagttccc acca

<210> 7
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> ppGRN Sense Primer

<400> 7
catatgggct ccagcttcct g

<210> 8
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> ppGRN Antisense Primer

<400> 8
aagctttcac ttgtcggcet

<210> 9
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> hIL-2 Sense Primer

<400> 9
catatggcac ctacttcaag t

<210> 10
<211> 21
<212> DNA

<213> Artificial Sequence

_20_

24

21

19

21

ZIHSd 10-2009-0025481



<220>
<223> hIL-2 Antisense Primer

<400> 10
aagcttttat caagtcagtg t

<210> 11
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> AID Sense Primer

<400> 11
catatggaca gcctcttgat gaac

<210> 12
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> AID Antisense Primer

<400> 12
aagctttcat aacaaaagtc cca

<210> 13
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> GAD448-585 Sense Primer

<400> 13

_21_
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23
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catatgcgec acgttgatgt

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

<220>
<223>

<400>

14

21

DNA

Artificial Sequence

GAD448-585 Antisense Primer

14

atcgatttat aaatcttgtc ¢

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

<220>
<223>

<400>

15
23
DNA
Artificial Sequence

CUT Sense Primer

15

catatggctc ccctgecgga tac

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

<220>
<223>

<400>

16
23
DNA
Artificial Sequence

CUT Antisense Primer

16

aagcttttaa agcccgegge gcet

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

17

21

DNA

Artificial Sequence

_22_
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23
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<220>
<223> hFIN-L Sense Primer

<400> 17
catatgagct cccagattcg t

<210> 18
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> hFIN-L Antisense Primer

<400> 18
aagcttttag tcgtgcttga gagt

<210> 19
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> G-CSF Sense Primer

<400> 19
catatgactc cactcggacc tg

<210> 20
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> G-CSF Antisense Primer

<400> 20

_23_
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aagctttcat ggctgtgcaa g

<210> 21
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> Nacht Sense Primer

<400> 21
catatgactg tggtgttcca g

<210> 22
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> Nacht Antisense Primer

<400> 22
aagctttcac agcaggtagt ac

<210> 23
<211> 948
<212> DNA

<213> Human GAD448-585

<400> 23
accgtggtgt tccagggggce ggcagggatt gggaaaacaa

ttggactggg cgtcggggac actctaccaa gacaggtttg

tgtcgggagg tgagecttgt gacacagagg agcectggggg

cccgacccaa acccacccat ccacaagatc gtgagaaaac

atggacggct tcgatgagct gcaaggtgec tttgacgage

tcectggeecg

actatctgtt

acctgatcat

cctccagaat

acataggacc

_24_

gaagatgatg

ctatatccac

gagctgcetge

cctettecte

gctctgeact

21

21

22

120
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240
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gactggcata aggccgagceg

cttcccgagg cctetetget

ttgctggacc atcctcggcea

tacttcttca agtacttctc

gagaacgagg tcctcttcac

ggactgaaac agcagatgga

gcggtgtacg tcttettect

ggcctetgeg cccacctetg

aaaatcctgt ttgaggagtc

gcetttectga ggatgaacct

atccacatga ctttccagga

<210> 24
<211> 414
<212> DNA

<213> nacht domain

<400> 24
cgccacgttg atgtttttaa

gaagcgcatg ttgataaatg

cgagaaggat atgagatggt

tacattcctc caagcttgeg

aaggtggctc cagtgattaa

gggagacatt

catcaccacg

tgtggagatc

tgatgaggcc

catgtgcttc

gagtggcaag

ttccagtttg

ggggctetge

cgacctcagg

gttccaaaag

gttetttgee

ctcctgagcea

agacctgtgg

ctgggtttct

caagccaggg

atcccectgg

agccttgecc

ctgcagcccc

tctttggetg

aatcatggac

gaagtggact

gccatgtact

of cryopyrin

actatggctg

tttggagttg

gtttgatggg

tactctggaa

agccagaatg

atgtggaggg

gcagagtatt

aagcctcage

gacaatgaag

atggagtatg

gcetcatcag

ccctggagaa

cCgaggccaa

cagccttcag

tctgctggat

agacatccaa

g8ggagggag

cagatggaat

tgcagaaggc

gcgagaagtt

acctgctg

caaaggggac

tatacaacat

acacaaatgt

agagaatgag

gaaccacaat

_25_

aaagaagctg

actgcagcac

aaggaaagag

tctgattcag

cgtgtgcact

gaccaccacce

CcCaggagcac

ctggaaccag

ggatgtgtct

ctacagcttc

taccgggttt

cataaaaaac

ctgcttctgg

tcgecteteg

ggtcagctac

360

420

480

540

600

660

720

780

840

900

948

60

120
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caacccttgg gagacaaggt caatttcttc cgcatggtca tctcaaaccc agcggcaact

caccaagaca ttgacttcct gattgaagaa atagaacgcc ttggacaaga ttta

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

<220>
<223>

<400>

25

21

DNA

Artificial Sequence

mp—INS Sense Primer

25

ctcgagtttg tcaaccaaca t

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

<220>
<223>

<400>

26
22
DNA
Artificial Sequence

mp—INS Antisense Primer

26

aagcttttag ttacagtagt tc

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

<220>
<223>

<400>

27
24
DNA
Artificial Sequence

EGF Sense Primer

27

ctcgagaact ctgactccga atgc

<210>
<211>

28
24

_26_

360
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21

22

24
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<212> DNA
<213> Artificial Sequence

<220>
<223> EGF Antisense Primer

<400> 28
aagcttttaa cgcagttcce acca

<210> 29
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> ppGRN Sense Primer

<400> 29
ctcgagggcet ccagcettect g

<210> 30
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> ppGRN Antisense Primer

<400> 30
aagctttcac ttgtcggct

<210> 31
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> hIL-2 Sense Primer

_27_
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<400> 31
ctcgaggcac ctacttcaag t

<210> 32
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> hIL-2 Antisense Primer

<400> 32
aagcttttat caagtcagtg t

<210> 33
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> AID Sense Primer

<400> 33
ctcgaggaca gcctcttgat gaac

<210> 34
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> AID Antisense Primer

<400> 34
aagctttcat aacaaaagtc cca

<210> 35
<211> 20
<212> DNA

_28_
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<213> Artificial Sequence

<220>
<223> GAD448-585 Sense Primer

<400> 35
ctcgagcecgec acgttgatgt

<210> 36
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> GAD448-585 Antisense Primer

<400> 36
atcgatttat aaatcttgtc c¢

<210> 37
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> CUT Sense Primer

<400> 37
ctcgaggctc ccctgeegga tac

<210> 38
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> CUT Antisense Primer

<400> 38

_29_
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aagcttttaa agcccgegge gcet

<210> 39
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> hFIN-L Sense Primer

<400> 39
ctcgagagct cccagattcg t

<210> 40
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> hFIN-L Antisense Primer

<400> 40
aagcttttag tcgtgcttga gagt

<210> 41
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> G-CSF Sense Primer

<400> 41
ctcgagactc cactcggacc tg

<210> 42
<211> 21
<212> DNA

<213> Artificial Sequence

_30_
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<220>
<223> G-CSF Antisense Primer

<400> 42
aagctttcat ggctgtgcaa g

<210> 43
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> Nacht Sense Primer

<400> 43
ctcgagactg tggtgttcca g

<210> 44
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> Nacht Antisense Primer

<400> 44
aagctttcac agcaggtagt ac

<210> 45
<211> 993
<212> DNA

<213> Escherichia coli RpoS

<400> 45
ttactcgcgg aacagegett cgatattcag cccctgegtt tgcaggattt cgcgcaaacg

gcgcaggect tcaacctgaa tctggegaac acgttcacgg gtgaggcecaa tttcacgacce

_31_
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22
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tacatcttcc agtgttgecg

acgctgtttg gecgttcaget

ttgcgtggta tcttccggac

ttcggaatca ccacccageg

acggctgacg tcatcaactg

atggtccagc ttatgggaca

gatgtgaatc ggcaaacgaa

gcgaatccac caggttgegt

taccgecgegg atcagceccca

attgccataa cggcgggcaa

gcgagaggeg acatctccac

taacagtggt gaataaccaa

tgtggctcce tgcgataaca

tactaaggcc ttttcgtcaa

taaatcatga actttcagcg

<210> 46
<211> 180
<212> DNA

cttcgtaccc

Cgaacagcca

cgttctettt

gggtgtctac

gcttatccag

actcacgtgc

tagtacgggt

atgttgagaa

ggttgcecte

tttttaccac

gcagtgegeg

tctcaccaag

gttectette

aaacctcaac

tattctgact

<213> human minipro-insulin

<400> 46

cagcaaaccg

tttgacgatg

ttcatcggce

cgaggtaatg

ttgctetgeg

ggttcgcagg

ttggttcata

gcggaaacca

ttcgataagg

cagacgcaag

acgcgcCaaaa

gtaaagctga

ggccaaatcg

tcegttctcea

cat

aatcgacgtg

ctctgcttca

aggatgtcca

cgctcgttaa

atctcttececg

taaacgttca

atcgcccegtt

cgttccgggt

tccagcaacg

ttactctcga

taaacttctt

gtcgegtceca

ttatcactgg

tcaaattccg

ccagcacttc

tatcgtcatc

gcaacgcttt

gacgaagcat

cacttggttc

gctectttac

caatcgtctg

caaacttctc

cCagaccacg

tcatccggceg

cttcggecegt

acacacgctg

gtteectgtte

catcttcatt

tttgtcaacc aacatttatg tggatcacat ttagtagagg ctttgtatct tgtttgtggt

gaacgtggat ttttctatac acctaagaca cgtagatctc ctaatggaaa acgtggtatt

_32_
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gttgaacaat gctgtacatc aatctgttca ttgtatcaac ttgagaacta ctgtaactaa

<210> 47
<211> 528
<212> DNA

<213> human ferritin light chain

<400> 47
atgagctccc agattcgtca

gtcaatttgt acctgcaggce

gatgatgtgg ctctggaagg

gagggctacg agcgtctcect

gacatcaaga agccagctga

atggccctgg agaaaaagct

cgcacggacc cccatctctg

ctcatcaaga agatgggtga

gggctgggeg agtatctcett

<210> 48
<211> 780
<212> DNA

gaattattcc

ctcctacacc

cgtgagccac

gaagatgcaa

agatgagtgg

gaaccaggcc

tgacttcctg

ccacctgacc

cgaaaggctc

accgacgtgg aggcagecgt

tacctctctc tgggcttcta

ttcttcecgeg aattggcecga

aaccagcgtg gcggecegegc

ggtaaaaccc cagacgccat

cttttggatc ttcatgccct

gagactcact tcctagatga

aacctccaca ggctgggtgg

actctcaagc acgactaa

<213> Pseudomonas putida cutinase

<400> 48

caacagcctg

tttcgaccge

ggagaagcgc

tctctteccag

gaaagctgcc

gggttctgec

ggaagtgaag

cccggaggcet

atggctcccece tgeccggatac accgggageg ccatttcecegg ctgtcegecaa tttcecgaccge

agtggcccct acaccaccag cagccagage gaggggcecga getgtcegeat ctatcggece

_33_
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cgcgacctgg gtcagggggg cgtgegtceat

gcegggeegt ccacctatge cggettgeta

gcggeggegg aaacctccaa tgeeggtace

ctggtacgtg agaacgacac cccctacgge

gtcggecactt ctgggcattc ccagggtggt

agggtgcgta ccacggecgcec gatccagecc

tcgcagegge ggcagcaggg gecgatgttce

tttccectace tcaacgctca gcecggtcetac

gaacggecgtt acgtcagcca cttcgagecg

agcacggcat ggttccgett ccagctgatg

ggcgcegeagt gecagtctgtg caccagectg

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

<220>
<223>

<400>

49
23
DNA
Artificial Sequence

CUT-His6 Sense Primer

49

ctcgaggctc ccctgeecgga tac

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

50
38
DNA
Artificial Sequence

ccggtgattc

tcgcactggg

gggcgggaaa

acctattccg

ggeggetcega

tacaccctcg

ctgatgtccg

cggegtgceca

gtcggtageg

gatgaccaag

ctgtggtegg

tctggggcaa

caagccacgg

tgctcgectg

gcaagctcaa

tcatggccgg

geetggggcea

gtggcggtga

atgtgccggt

gtggggecta

acgcccegegce

tcgagegeceg

_34_

tggcaccggt

tttcgtggtg

cctggactat

taccgggcga

gcaggatacg

cgacagcgcc

caccatcgcec

gttctgggge

tcgeggececg

taccttctac

cgggctttaa

180

240

300

360

420
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23

ZIHSd 10-2009-0025481



ZIHSd 10-2009-0025481

<220>
<223> CUT-His6 Antisense primer

<400> 50
aagcttttag tgatggtgat ggtgatgaag cccgcegcet 38

_35_
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