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dHls 159 ot Mam o] Fol

ofuiitow AFE JEE e AEHS 169 ofv|=At
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T AMIAUT 159 ofrit AR o] Folx JE =,
=, & 159 ofv=it HER o] Folx e = F 5HA of
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FE= 3 5w oprledt 27191 R 254 oo AAY WS Y A AF s
olaF FAQ Aol wigrdsith, ®, A7) ola WAL wige At A, WA B4 Ex 99Edeld A
une wA 2A% 48 AW F A E=H, 4] JEE B4 gud 2 ol Add WYs bos xg
St UWAY 4Es = A0 88 Atk o), 7] AEE e AAME 159 ofn)w
B ADE ol Folzl PEI=, 4G 2 olFoldl WEl=, AAWE 159 ofr|wit HIR

gy 7

wodgel W A WS B #e Pl MWARE 494 Bs ¥5 579 4% $Ue vehl)
H, ulSeld wgol Hastd 4 vk, Wb, ®ouwe] W A5 M= B2 L ool o FAS o] 3}
A ARG AE UelA WEE §F @NAS U EEHoR 9F EE AAT & Atk EF, W 9
of W At BEE B % oo] UE AT TS olNEL B Axge 54 wue] AE 0 A
o), J154 . AF, A4 2 9Nd e 4EAg AT 5 o wopel A b

EHo Zider 49
T 18 His ¥l A9 a=zvtEagyE o]&3to] DrbphP 2 DrBphNS AAE ZA3E vehle 2o, & 1
o (ME HolemAL gy FH2=(Deinococcus radiodurans)] BphP w2 BphN whil @S W A7 =)
AHEE AR AAES R er el ®Axo|ty, FL, ## (1-755 obw|=AF, BphP); APHY/HKD (1-321
obm =2k, BphN); & 19 (B)E dHlolx=x7A 2~ o F A~ (Deinococcus radiodurans)e] BphP o}Eghulz o
BphN o} chald S NitNTA 313} IRafEaYuE o] 83Fe] AASFa BVe 208 F<oF vl & SDS-PAGE ¢
g3star, old(zinc)-F= ol 93 BV AFS A3 A3 (2E%) E Coomassie BlueZ G A3(A%)
= Uehdth 1: BphP 23%E, 20 AAE BphP, 3: BphN 232ZE 4: AAE BphN. A4 274 - 2% & Al
2] pH 8.0, 100 mM Tris, 200 mM NaCl, 10 mM o]w|t}Z/€%: pH 8.0, 100 mM Tris, 200 mM NaCl, 150 mM ©]
v thE
T o2& AdE 9dEE IAE o]8ste] AAlw BphP ¥ BphNell sl ae 2w EX A¥4E veld 1
¥ GdFE A (2B8, 2C11, 3B2, 3D2,

2 34 3 2B8 &A|7} BphP Tl g o] N-

PCD %7} DrBphPe} f-AMSH S E I EAF @Al Oat PhyA7} BphPe] ©d &

L 4% SH7 FACl oig 12 A EX #ge] AdE 2" EX 9 coomassie GAE FaA UERA Aoli, ®
Wgol das dad &5 3 coomassie FME T HERA Zloth. = 4

5% 3H7 Aol digh 23} dIEZ
2= 5o A "3H7"S 3H7 FAIS YERNIL "Anti-GST"E anti-GST FAE ekt

T 62 3H7 A tigt 371#] oFEZ wkeAS vsEly] 98 A" EES FIT Aol & 6olA
"485-490" X "485-491"2 Z}Z} rBphPel AA| ofmat MY F N-IHS J|FO R 485~490 YA olw] At
AER o]Folz FE|E U 485~491 X9 ofn|w=al AR o] FojA HE|=S e a, "E489A"E DrBphPe
AA op At Y T N-2HS 7)|FO R 485-490 A9 ofnidt M ES XFsAL FAIGl 489%™ A o] At
7719l SR gate] depdoz XgE HFE =S vEhdch. g, E 6ol "3H7"S 3H7 FAE JERd I "Anti-
GST"+ anti-GST &A= el

HE= B8 GST e o] N-weke] 29 &3 whido] gt Folx Ao iy
a1 SH7 Al ofs] &3 vl HAEe] Thede YEds AaE & Zdfeltt. = 7oA "Anti-Tag":= A
a
(<)

3
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>
~
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X
L
%
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e
X
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%t I EZ g7 Azl o]&E & 9 AjF A
ME 159 ofmil AdR o] Folxl
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AE =, IS 169 ofvlieat AR ool A=, NS 159 opnedl MdR ofFolxl HAHE F
5A opm b 17191 FF kel A4 opuitow A ghd MEE Ei= AAWE 169 opn)w=it IR o)
i AgE PE =S A A4 F-2
& EE oV EE vt
°of Bz Agd &
T AT B
AEHE 159] ofrlw
1% 159 ofwlledl M

7191 SRl 2 opito 2 Afhd HEE EE AW 169
. .
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ohiiat @718 b WEEQ o] wiAS, ALWE 159 opvwit AY 4
Solzl WE|=, AAWE 159 ofvj:it HAR o] Foizl HEE F 59
2 H

=y
HEes dolxeiA 2 gr] e 7 2~ (Deinococcus radiodurans)®] # &

o] ofm|Al AERE o]Fojz HE == oA~ 2] K H A~ (Deinococcus radiodurans)e] 3 $& whaz
¢l v 2] @ 9 E =& (Bacteriophytochrome, BphP)e] AA| ofniAt G (HIHE 1) 5 N-HES 7|F07 485
HA SIXHE 49104 $1X|o] sFst= olv| At AV|ERE o] Fojxl HE oty S, V] AEWE 169 o}
Al YR o] Fojr HAEEE folwdAA e FH~(Deinococcus radiodurans)®] 3 & whulgoe] uk
B 2] 2 9 E 9 & (Bacteriophytochrome, BphP)9] AA| olu|w=Al HA(MEHSE 1) F N-EHS 7|02 485HA
A FE 490HA Ao S|Pt olu| At AV|ER o] Foxl HE|=oltt. 7] AEWD 159 ofu =ik Ad
2 o]Foj HFHE EE AEHS 169 ofn it MERE o]Foxl FE=dA 5HA ofn| At 27|91 SR EAE
2 At A WAl F5EHQ 98S gte FoE FAHHY &5 ofniite R XFEHAE AEHE 15
o] ofmial HER o]FoR HEE = AEHT 169 oln|it AR o]Fojz HE =] oyEX gar
ALl 715E AA AsfSHA gent. oW, 7] AFA oinwike Hdgdd, EYER, o|ARFA, Fil, =
=9, WEHed, &, dud FeA deud 5 o, HEged, debd Ee FAldA dEEE o= st
Q1 Ao] vigAs L el Aol ¢ wiEASIth. dE Fo], 7] ADHE 169 ol AR o] Folx]
FE= 5 5HA ofn it IRl At detdo R X3hE FE = AGHDE 359 ofu|At AER o] F
oA, A7l AM4E 359] ofmxAt Iz o]Folz HAE=E folx=zmA~ T FH A~ (Deinococcus

Hs o
F w8 9l v 2 S 9 EFF(Bacteriophytochrome, BphP)¢] A ofm| =it (A EH
2485 A AHE 4909 A Xl APl obrlat AV1E F 489U A Ao 3]
FEAbo] dEfd oz Xy FE| =o|t),

B oabmo] 9 do wE HqIHT 159 ofn]Al AR o] Fojz FE= Bl i AEHIE 169 olu| Al A
g7 o]Fojz HEI= Bl do|leFA B F w2 (Deinococcus radiodurans)e] WHE|Z v EIES WY
doz st FAe WHoz slolHEErt A5 AW, A7) stelBelul MEXTFEREE A" IFAE
d2 5, 7] FAE ol &3] SIEZ WP (epitope mapping)= FTAHFOZHN AASTE. o]}, Ho|wmF7
2 #Fr)FH A (Deinococcus radiodurans)®] ¥HE|E] ¥ ET S-S "DrBphP" X "BphP'"® FEA|ETH HlojwF
Az FUeFiaas AL, A, AL, At FHAME AFT # Qe TS vARe] dFolrh. HEA
F2 9Fo W AT E F438td el 2EE AET & v B 8 SNARA, 7|EY o]EdA e e
ot EAgttn delA oy FHE Alofxdrgglol, =z eute o}, otEjn-urE g}, FF(fungi) &

MM oy 74 FEIF FAF F FEAEC] BT, 53], dolxiAx HgrjeFiiaet FERUA ofo
F7) A (Pseudomonas aeruginosa) SollA AR VEIE FAF F FEAELS BphPE WHEJLH, olE F
DrBphPE AMAHZE 19 olnwil MIAR FAH+= 755719 ofn]xate g FAEo] Qlth[Davis SJ, et al.,
(1999) Science 286, 2517-2520]. BphPe] N-wet R A& IEAFI FANRE FZ22 FAHY gloy -
G Boele A JEAFIE e =Y 7vA]l =HQl (HKD)ol EAEta SlvhKarniol R, et al.,
(2005) Photosynth Res 392, 103-116; Giraud E et al., (2008) Photosynth Res 97, 141-153]. 12| 3L DrBphP
= e a4 =& glolx HEwlad @)t Ajtste] 79 ARl Pr/Pir o]AFS A FTHVierstra RD et

_13_



[0027]

ZIHEal 10-2015-0048477

1., (2000) Semin Cell Dev Biol 11, 511-521; Bhoo SH, et al., (2001) Nature 414, 776-779; Rockwell NC,
et al., (2006) Annu Rev Plant Biol 57, 837-858].

ofa}, & WHo] wE A5t HE= B1E AAs] 9 dIEZ g dAE FAH R Ayt WA,
golx=mA2 ] FH2=(Deinococcus radiodurans)®] BphP A ool s|dsl= FHAAALEHE 2)9
DrBphPo] N-Ehs 7]Fo R 1-321 $13|9] ojw|witog o]Fojzl ZHE=(MEAWMSE 3; o]3f, BphN E&
DrBphNolg} ghell dldals FHANEE )5 AAsta[E 19 (A) x|, °]& pEl28a(+) e Ade
, BL21 AYHE AEES o] gato] WAAZAT. 1 T, pET28a(+) el X3 His Bl o]-83ke] Ni -NTA
gw IEetE T (QIAGEN) & i AAE F3sdvt. 7] ddw BphP %ﬂ%‘(ﬁfﬁtﬂi 1)#} BphN &
(g3 3)oE BVe Adel Fagh 983 st PASY GAF =u|el 2 Cys—24 77t B% E3E0] 917]
o 1 AAEREoR BVyte] Agte] Mttt BphP @A BphN whde] g ol Wﬂg slstr] $ist
A BphP ©H#l A ¥} BphN e} o] BVE X7bstal 10237t % %oﬂ A geA 2 A7l F SDS-PAGEES 4=33H3
Hy =z

F-lﬂ ruN

2 % coomassie "“”er zinc B3 A3 Az, BphP @]z 2 BphN whldo] uty 2 A E geldd 4
= 19 (B) #Fx]. t2o=, BphPol tist @dSE FAE Astr] flste], A$ 6578 43 BALB/c
Q- 2~0] E7) %(}%Qi glo]x=FA 2 2] & FH 2 (Deinococcus radiodurans)e] BphP wH@ = BphN
< Complete Freund's ©JFRHESQ} &35l H7F U FAE AASH & up9-2E s|AAA B HEZFE AU,
Ti:rlg’v]r =5E AIXE st AMEEY AA wgEitt. 1 HATE|X] 9} HTWiA| & 7;_}0}'7“&1
FHAEY A BAE gRltal F 24709 stolBErl AXF FH FES MEIISIT

Ne] sko Ert AES R S gisle] dYPoz FALSSIE BphP ©@el A3 BphN ©@¥ @ 2 Fusion plate
ELISA EﬂM#% AXste] o A% AEE FPrH(E 2). 2 AF}, 288 FEI} 2011 FEL Holxz:AA g
o] @ F#H A (Deinococcus radiodurans)®] BphP ©r#Zw} BphN thil Ao A EF 5o FXE dAnE 7o B
o} BphP wldo] N-Hek 298 28l Aoz FHHA. kAW 382 F& 2 302 F2& BphP D}Hﬂ@oﬂﬁ
E & $£X2 Holx, BphN @A A= 09 77 FAE UEE 20 Z Hol BphP vz

t Row FAHUY. ol tEA M7 F29 H$ole BphPaidd A E #i}%
AAAME 2ol X5 Yehll= 212 Kol BphP @z C-de & oo N-Erh 2% o= AL
QS E Aow FAEJY., 1 & Ay] 5719 SlolHe|knp AlEF FEd] tste] 13 cloning plate ELISA
Hl~E | 23} cloning plate ELISA HIAEE AA&A 1 HEH 07 ascitesE At Ao AAES A3P3+S
o}, 2 A3 5709 ©GLdEFE Al 2B 3HA], 2C11 3HA], 3B2 A, 3D2 A L 3H7 qAES FRFIT. S
o2 AAZ @ A Lol /A L AAF BphP Az} BphN wl Ao i e AnE JehgeA &
ey 9ate] d=¥l EF(Western blot)S AAI3F . Al BphP a3} Bth A 5u0] 3] 1%}
FA A 247te] ddE2 FAEL 2% 2L F] ] 1:10009] H&= A3 F 2z} A=A HRP-vHS-
A (SIGMA)E 1:10000 H]&& AE]ate] 928 B3 AAS ST, 1 A3}, 288 FA9} 2011 FA) = oMHEl
Tl AlZF S8 i ELISA HAE9} nhxirbx| o] A32 BphP wuld 3} BphN D}B”X“}ﬂ B Agete 4y

3}

32

of

P

A_EB:QHTQJ:F‘.:J:FN’ ‘1°K'

7] "dol=mZA 2 #r]F A (Deinococcus radiodurans)e] BphP wHl ol th3t ddFE FAE 5714 2F
VEAE A(0at Phyd)ell= AshA] o= Aae BAv(= 3). webA %

Z~(Deinococcus radiodurans)2] BphP w}ef] tjst ddFE A EL 7|9 Oat HETF Wl ok
|53 & oAIEZE A8k BphP 5olA] MEE IFAdS daT + AArk. =3

7] FAEC] AAGe AFEZE dFoEM, 7|F Al AEAY o= duddr x3tEo] oA &
o]z Y= gz AT & Jd5S Uit FAFSRE A7) delxmAL 2hr] 5w 2 (Deinococcus
radiodurans)2] BphP gl oj 5 F Eold ZA¥E He 3H7 A9 HE FE=
(recombinant partial peptide)E A|Z}slar, oIEX W3PS AAISFITE. FA| 4 o2 DNAZ DrBphPe] A A of
it A (GRS 1) F N-29S 7502 485-500 91419 ofn] it A (MEWE 9), 481~495 91A]<] o}

m

l

7} UgtH(E 2). whebd A7) 2744 &AlE 25 BphPe] N-Zeh F9jo] AdslE Aol A7+ 4= Qldrt.
c18]al 3B2 @A 2 3D2 A= BphP welAe] fisiAE M=l ubgk o} BphN whlF o EH?‘SHH% W=7k 4o
A BE AoR Hol BphP welde] C-wdh F-9jo] A zlojgte AFE IS F ATk R, 3HT A
9] 9ol ELISA H2Ed|AMe] Axlel= thEA @24 BphP @ AvkS <14st= Axprl ygvh, =31 247
o FAES AF AEE HuRW, N-do Fod Afsts 2B8 A ® 2C11 A 17P 7H AskAl Ao
H Uy BE sty AZEE 3D2 dAE 2HUs s A MESE By, I g R 37
) 9 3B2 A o2 AsA At M=yt stk @3, DrBphPE A& Aiﬂiﬂr FAREE T2E 7HA
o P, 53 -2k 29S8 F4eE PODE DrBphPel 218 HEAE oA PAS, GAF, PHY E=welS ¥3)
gtth. 7] @A Eo] DrBphPet AR S E(oat) HEAF w9y} whgE=A ARE FRlSETE. AN
}E}.

2

kil

,
ot
2

B oagAE
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Al G (EH s 10), 485~495 91219 ot M E(M GRS 11), 485~494 x| 9] ofw| it M A (A EH
T 12), 485~493 9] olui=At M A, 485~492 9|9 olu|=At MA(MLEHT 14), 485~491 ¢ 9] ofw] Ak
A (MEHT 15) L 485490 Y9 o}n|xAt A (MEWUT 16)S 7Hzt Edlsls HE S gHASS A2,
g8 B2 28 243 7M% 452 g9t 2 A3}, 3H7 A= DrBphPY] A A ofumAl MA(HEHE

D & N-29s 7]Fo R 485-490 Aol aFste 6719 ofv=At ME(HEHE 16)% EA|8HW o]& F &3}

A Q4stel Aget AL stk E, 307 FAE Drbphpe] AA oblwit AA(HAWE D F N-TE

2 /1F0R 485491 A9 A TR obuledt AANLNE 16009 el o s AdHE AL FA

St ARPE A7 PA ANELE AU 159 i AL 2E WS £ AGUE 169 o

W AGe e AEEYS Hskda, olF PES B A48T F A FAsd. w3, A9us

1691 ot A% F Aiel ot A7} A4 ol deldos AR AES GEEE 47t 4
= A qde = )

(o=
Asa, SH7 GAE olgdtel FEL WPS ANk 1 A%, HAWE 359 ofv]
=7} 37 GAY E gE dWELR Y & e FAtAr

T, ¥ U] JEE Bas IS 159 oprndt Ad, AEHE 169 ofrndt M EE AEHE 35
o] ofriit ME ool Bgd VeAds FHE] 9 wAE tE dYEZ gas A% FHE Aed F
Atk dE 5ol ¥ 3o fAH= Has 54 dde HE oY, AA o8, A %% A1 Al
AE/E 169 ofv|wAit AE, AEHE 169 ofv|wAt Ad EE AEWE 35«1 opr it Aol HA BjZ,

FLAG ®=z, His =, BCCP (biotin carboxyl carrier protein) %+= MBP(maltose binding prote1n)7} Asty
olF EH:LCA Fe = AFE 5 A FINES TR A|2005022130835., vFFNES TR A2006009971035.,
T o553 TR A6462254% Fx). T3, 2 WUye] HMEE Hlas AT 159 oAt AE, IS 16
9 O}UlL*P A e MIHT 359 ofulal Mol HA BlZ, 6xHis EBlZ, c-myc Bl V5 Bl FolA
Agg 27 o] Blavk A¥E A dHa e uF dH19 dHE AFd F do(EINESTE A
2010018461235 #x). 3k, E o] JEl= gl 3XFLAG Bl29t o] JEHE 159 ofnAil Y, Ad
HE 169] ofridt M E EE AEWE 359 ofn|xit Ado] vhEE e EE S ofn|xit AE F AR
obu] Ak 7|7t X3 A dER ATE 5 (5 ESES TR 471356245 FHE
Eodge] w2 HE = gart A9 E 159 ofngt Ad, IS 169 opuiit ME T AEWE 35
ot st MES EFeE A ol tlgshe A9 oo JhEslth. dE 5o, AEWE 159 ofv|x
g, AEHE 169 ofv|xit AE e AERE 359 ot AES xFste FEE Hd oig A EE
ek 307 FA7F vk, ¢hd, 2 e W HEE H1o e HAds AERE 159 oAt A, A
EHI 169 opv]wAt AE HE AEWsE 369 opil AEE FASHE dF obviAte]l AEAH R X3
AM, H7b e WHHWEAE FAld 307 A gigt A3 4S A 7, AdE B 29 A &4 7]
r ol =zko] X8 npgA s A= HE

zo] EAo] ulyx] e WFEZ olu|w=Ait X SH(conservative amino acid replacement)el] &8 o] FoXT}.
° 2

rl

o
s
e 2
o

o] ﬂ _‘:_o] _J_tﬂ—EJ :‘,: 01];]_. /&-7

@, A7) obvlxdlel Wale 2elads), ohiEs, $axdst Fol ol olseld F sl wa, &
e PEE HoE B4 oS EFE + Atk £8, B owne] e WEE e obrnd Ay
o Wl i Ao Sl @, phisel o T4 EgAel St Al e o) Srhe AEeE
EFE 5 9o A Bol, 47 B el me fels e wolal vt A9uE 99 oyt Mdw
oozl HElE, H‘é*ﬂi 109 oot AR %A FUE, AFYE 11 ol o}

il
dHE 134 ofm] =2k 7\1§i o]Folzl HAHE FEE A %
139] ofmicAil MER o] Fofxl FEEF A Q14 ¥4 e A @%L o= 23 4: ‘:} gk,
Urgol] w2 FE= gl Wo A BlaEe dolweIA ]S FH(Deinococcus radiodurans)o] F 4§
Wz o] wle)| 2] @ 9] E I E (Bacteriophytochrome, BphP)e] A ofn| At LA (HEHE 1) T N-UHS 7|Fo=
485 A A FE 493 A $1X|o] F3t= oW At RV|ES XTSI TAlAl 491 $1X] 9] olm| At

Ql ddoe] AAe HFE = EE HolwzmA g 722 (Deinococcus radiodurans)?] F 4§ vl ut
B8] @ 9 E 3 & (Bacteriophytochrome, BphP)9] AA| o}u|:=2t MH(HEHSE 1) F N-F
SIXFE 493 A YR T ol AV ES EFEt SAlOl 4929 A X2 op| Ak 7]
o] A4E FE=E FA 9 04 F9 EE FA 9 AF AR xS F o]E]r 2 ‘ﬂ"‘jégl A ES
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obdld (4), Told (&), AEA (O) 2 EYl (D)o] EA3t7] wliTol, 2071 ofn|=itz) Wt Al1d S
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=& AASeZzH Bd 38 F7MAZ 4 JuJ. Sambrook and D.W. Russell, Molecular Cloning:
Laboratory Manual, Third Edition, Cold Spring Harbor Press, Cold Spring Harbor, N.Y. (2001), at 15.12
Hx]. webd, "IE AEre duw oM wde AR/ o8l 4 vk 4 viwAd nEe
IEg BHHE FHAAA F2 A" :Eoltk. E.colidld "FE AE"E Konigsberg, et al., Proc.
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FEHLEE MES gty oz st Axste A9, @A 9y IFXE FAEAH, A5 5o 9
(Engels and Uhlmann, Angew Chem IntEd Engl., 37:73-127, 1988)¢l 7]&¥ W& o]&
sElZ, EavolE, ¥A¥EolutholE B X sdo]E W, PR % g QEXell

—_—1
e g eEs Y 52 & 5 o

—

wEA, i dge] At FEE Has adsts I Es gdd 9] Ade dd 5 9lon, o
T 50l AEWE 159 opmat AR ool JFEE HaE IPshs FewEUHEE vigeE A
AHE 339 9] AEE EE F oo, MduE 169 ohvliat AdR o]Folxl HEE HaE adshe &
dirEd s vEAsle MdUE 340 97 MdR FAE & Qa, AEWE 359 ofr|mil AdR o
Foldl A= BaE Fdshe Ul ns vl I 489 7] AdR 7dd 5 A
g, 2wl PE = HE aYste FwI Ut EE ] 93 Zeholn e qdiE 209 97
AE 7R o Zejolveh MAuE 309 971 AES 7R P xejolv; AEWE 319 47 ALE
7P e Zejolvel ANdms 329 7] AAE 7R A Zejolv; H AANE 440 9] MAE T)
Al Zefolveh NAME 459 97] LS 7H AW 2eloime vdd 5 gln

ES, B AW A JEHE gag a9k FEwIderss xdEhs Axd d9HE A, A8 =
of, ¥ el me Axg WE AduE 339 97 AdE AR FenIdeEs, AduE 349 97
AR AR FYTIUeEHE Be AdWE 489 7] AdR 7 FenIdeEHsEE 2 4 v
A7) AES Ee At RAEE B8 29ste FHWIULHES S BT UHS ARESte] 224 Y
Hub 2d iy = ARl FeHE Agd F odvk Ryl gof, "HE"E S5 AR 979 F2Y
/EE dolE AF o] mNES Wtk 2 dwelA wEE o DNA ©le] HAE M e
AES] (replicom)d = Atk "SAEL" g AA el A DNA HA19] A7F fFRoeM Jsshs, 5, AnR
2] o8 HAZbEe, dele] fd4 @l(eE 59, FEavE, A, mavs, GAA, vtelg~)E 8
Tk o] "HE"E AR W, A 9] B A WM 55 AR VIS =] 913 vpele s 5w

_16_



0]
S

Aol
Biol.

R E

p

L

1 e
Mol.

J.

o] A7

7P L7] 9

61 10-2015-0048477
o

=

=

=
o

]

+[Izsvak et al.

T

=]
=

hvA
-

Edx

)

Atk CpG Gl S whelelol DNA A

ghm = DNA W 25E B 2429

H¥E](Sleeping Beauty)e} #

3L
=

2]

<

=

|

E‘] H_E

2l
302:93-102 (2000)], =

"y

gl2lo} DNA A 88 Zkx

Nﬂﬂﬁ%ﬂﬂm%wﬁﬁﬂﬂ,@wrﬁmmﬁﬂ%j%g%%ﬁap%ﬂ% w.ﬂiﬂg@ﬂa%
X E 2 = of o o Ton _ A 0 | T o] o B° I
N TR I N RO e = S e R
oHo,Eu‘oEeﬂarﬂauaxau_xwﬂﬂlzﬁ o_uiﬁlj__zﬁHTﬂﬁ &IAT&laeEﬁ T W BN o} =3
Ty oMm 20 RN P W ATE WY S s w o T T T
2w imo § STl rTre AT R, 5 PEWEW LT
= n = = — . 2 _— U X ; - o
AN B RS P L CHN I TR B S P Ao T
R — v _— — . — —
ERAN R N A = - S CIR U B WT o YW oWy
W, 8 .wm ERT Lﬂ%%ov%wjﬁmaEﬁmlwﬁ% E@aﬂw%@n%p&% al.ﬂnzn%mﬁ%i
Koo o S B X F =TT ey il I :
%)Hﬂw;m@ﬁa%mawdo%HW_L%HATQHWEEQ oﬁlm,ﬁao,_?nw. ﬂwﬁ:_mftiewma%r
T g = X3 8N T A BT ;=S =B K gw M KETTr
= a et o @ ) B o - ah] W oo e e o ’OE
F Sl g8x+? L %?é&%gi%ﬂ% oo T T m o BRI g AR
uowmaﬂ.m SR g TR T oo o T g E g R o N L W
o} il b o 7 = o T i _— — or 5 [ L
Mo S X .mm1HE_wm\qgﬁqgﬂzﬂﬂéag%%HﬁyE I TR
> oS o X J| B I = ol Moo 5
m X Sm 5 T®s L8  m 7 g oogpE TR Ay T B K K : "
22T 028 eyl m TP el lemmg ™I Tomm 30w
i eF S e PR T Y O oo BTN T T = R
WM.mWL.m Ulormo ,mﬂ&'ﬂué‘ﬂoo#o_n_év E?mib_ﬂﬁx yﬁ:muyuAlﬂoS;o ﬁrLWVI wﬁﬂamﬁ
mEm%ﬁ%%ﬂ.m%@ﬂ]%},%E Py o FUT g W B ] W
z .HﬂﬂwklﬂmnPL,FLmT.comlﬂULUEHAWANnEooWaMOt,HEEWWM‘.._moEE,WLﬂ oo ,aaeﬂﬂﬂ%ﬁu
- A ] —1 % N i )
ST B B R A I Il R A i b @ & do Py
o ‘Dl o) N E rl B T ZI ok E.:l =y _L _— ‘_t — ot
= r:nz.#o,lm JI.AIL,mﬂ ﬂeib‘_ﬂgﬂ A ,qw_tlliuﬁmx W o X = ol
B e @™ ® o oy Moy " M W mEAS R T
P rvgTI  SwEU Al IR Rl i YR ST e a4 Mo ® %o
T2 o wEr PRI EgrEe _ERR gL el aEn A J R R T
zau%émowMW?.@%%{@ME%%. m s Ry CFAT oo R
imﬂimeqx_smaaou_ma%mjdauEbcdr%ﬂzmamﬂég%%%% Utm#,%ﬂur@wﬁwm
5T cEp Sy P e Wy T AT MY s g PN R
Dﬁm,r@,mcaw:%_]}m%ﬂﬂgﬂW%%%wﬂwv oo W g AR R oM deie deo
o = —- o K — I~ ) - = _ 0 —
%HEATZ%S&.AMmﬁ%%ﬂ%@E,ﬂ_doosﬂ_.wm?%%mﬂalaﬁM;N_% ﬂumﬂﬂuﬂ'@voﬁ%%
0T 3% 2 w29 I T i W< AT E 2o PR R oy "
X — o N p R i < 9 u
N RN R R AT e A Sl = R Tl il EerEyEww
s SR ) = U Mﬂwﬁiﬁagﬂxi o T om G
= WM ET oz ﬂuﬂ%A%%ﬂyﬂﬁ Moo w Nonl oo o o o E N omw
R SRS L ERXE g T LT ks BT EET p SR (- 4
T g4 = m‘%@ﬂu%ﬁﬂ@&1amafiw%ﬂﬂmaﬂ%%ﬁﬂ ﬁ%%ﬂ%ﬂ%m
2o E g Y ET pp PR s P T RR T ] o -
o - = ~ —~ = ) I T T B ! o - .
S BBy pESwBENEY fan- ReE TPah BT By
R NI B St R N T R R e e T
w5 EW 2 ET X mATEY _wHdr @S w 3 N Eg o w
el JED T R TP = ZLU OE‘LIMVI‘.NI o XEJI ‘Wéu w K o} ,DlOt =t e e
G EEH R AWM TR G g T T ooy B E L S TS Gy
S$o® Lo § 8 e = ofrx o M T S o W OR BT H o Rl -
2 2 = oo o = - BN Jo il X 550 oo
< W = o o ‘.: X _— s 0 =) — = ny o
P egE i CxEgEm T Ppn LFNTRH 2 BT o TELTE M BT
B ad P i 8" ®  Pahmz o e T X T I R
u‘_/mkhllzﬂ(u\w.lwr‘_ EATEaﬂ — = ok - o ~ - La7:ae laLzTﬂuHI ™
s P e R EY MR R e g Ry N F R g e P g ¥k T ]
ENEH VT 2 ST RFID Ao lFTdHFTs T ®a® o w BEPTE RN

[0036]

}

k)
el

541 2H(B-

3L

95% o]’ A

2]
p=

i
L

. ke

¥

o]o &1 (TPO), B-

gl
A

i
-
X

e}

ATk of7]elA e o] 7
— 17 —

FHAI717] Ao dudo] zH= 3448 80% ©]

o~
-

=
FA AKA/HzKS] ©@3f FV(ScFv), EFH

[s]

.

=

ek 18t

B 1

iy

47 el
TAG-729°]

RS

A

9l

512

&



[0037]

[0038]

ZIHEal 10-2015-0048477

lymphocyte stimulator) &< <Al & At} 2 Ao we 3 dld2 2 o) FE= 2F, dF 59
AE= vz 2 54 oo 23S xFet, A7 2 o] HEHEE THAYE EE HIRAT e d44
g Atk o, 7] HAEE= H 9 54 dalde ofug wjzix glo] AR AHHeR AZdd = i,
El= A} 2 vzl o] Ao r ddE % ok, wEHE A q=2, Y] §3 djdo] Hojn
shte] devbsdt JElE FAE 2Fste A duvtest IAE AR 9/nE aid o3 el
% @ ARYE 54 dulds 35 4 Q). uebA, 2 39yl e §F aulde v e A eyt
oo "1, Aetrlee FEE YA 9 B diAg ¥snE dAAE 5 vt HAE dukgos g
T AFAINIAY ol' @AY HA A EE V| w33 BAE fAATIE A oleldlE SolF AE
oA s 2tA FANE, HAHE gAe A olwwAke Ao 54 ddl, £49, &8k, Ee 2l
IR Jge 7AEE Hdgd $ k. HEHE FAE AEdezm) F3E 74 ZEHEHE= EIE AT
591, & 5ol ZREolAY ¢ duE = v FHE XY  Jdvt. A Jksd FguHE FAE ot
78 WA oF 50709 ofmlet, wigAsHAE 7] WA oF 2071€] ofm it = dvh. mael o3 ddrted
HE= FAE A5 59, JtagoAl-3 dd A4S 2383 = Ja, A o8 durtbsst AE=E HAE 4
£ 59, of&H2EA-ZEY tolPHE (D-P) RoloHE X3 4 At Adrbsd JAHe ZAE G4
of & 4¥z e VEES AMEst §F w9 T EgAE 4 ok =3, & FREAE(flexible)
El= HAZ ALEE 4= A3, GGSGET ofm) At ME, GGGGS obv| =2t Md, GGGESGGGES ofbv| =it IS 71X =

o g Aoy, oo AFgEHAE FErh. AHE A= A7 AHE BAE 23 ZEir

SYSHEES §F "l 7 AEHEE FYste I ULEHE Alolddl XA (in frame) o2 25 7he
Hr
=

A
B odydA FEHE=EEEHE g, ddvksst gHE 97, 54 A=, /e §3% fuU=)E Axs] 9

S Al Z d#A A Stewart et al., Solid Phase Peptide Synthesis, Pierce Chemical Co.,
Rockford, IL, 1984; Bodanszky, Principles of Peptide Synthesis, Springer-Verlag, New York, 1984; %
Pennington et al., Peptide Synthesis Protocols, Humana Press, Totowa, NJ, 1994 3). £ WA 7]A]
A &3 FEEY gdd FEcAE(ET FEE, 54 fEH=, 4 ddvked 87 /49 Ad)e eAdE
staby gy oer Ax=E 4 v} [Hermanson, Greg T., Bioconjugate Techniques, Academic Press, New
York (1996)] =), 33t A2 3] v|& /e BEE wiel Hol7b oF 50709 ofn|xst mkel HE
t= A, & tﬂ*ﬂHOﬂ 71AE FYes v siAe 25 AXS DN 2 B2 229 7S ARESkd
A zE 4 Juh[Sambrook, J. et al., Molecular Cloning: A Laboratory Manual, Third Edition, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY (2001); Silhavy, T. J., et al., Experiments with Gene
Fusions, Cold Spring Harbor Laboratory Cold Press Spring Harbor, NY (1984); ® Ausubel, F. M. et. al.,
Short Protocols in Molecular Biology, 5th Ed. Current Protocols and John Wiley and Sons, Inc., N.Y.,
2002 F=x].

2 o] o SUHe dwsh 4d AEE E3ehe FAASA ] #g Aojrh. E dHox fof, "FAAS
A'e sk o] HA dwMds IYste ZYwEEHEE e I Wyt ‘-’-T‘T‘ﬂiq] ESlEe] F4A
e AEE ougn. A7) 2E HEHE STAX 2dste] FAASAE Axsty] A3 HoRE dAA
Q1 @@ (transient transfection), P4l FAF, FA ZY(transduction), ME §%, ZF E2=FoE
AW, YExF opylE FZ A (liposemmediated transfection), DEAE dHAEg-ujzldl d2 73 (DEAE
Dextran-mediated transfection), ZZ| 2 #-wi7l® P& 7+ (polybrene-mediated transfection), 7] 3

(electroporation) , A7]FU W (electroinjection), PEG 52| 3}8% ﬂﬂ%}t” °X4Z} i(gene gun) < 9]
| WY EO] RO, of7le S EE AL ofytt. Y] BE WEHIE =Y
A& UFoz Axd 5 1, 2% 7hssirh. wx e g

He Ae 44 ’L‘;—’ié}"q o] &g = Ut HlUAl MiEe] S whilde]
219 p R YA 5o 2AES HESA ZHEstolok . B odlgo] e vy
= 57 AX2ZE 99 Ay, A8 Ay, 25 HAE, T8 HAX & g 3A%
] erom, uigbAsHAlE DNAS] EgaE o] H1, EYE DNAS #da&o] =

dE B, &7 AXZ d4g7|et, FEEY2, vpAE s, 2EREnlolA A~ =
29 5 o, uEHsAE ETe] AMEE § Jdu. 3 AXd
IPTG(isopropyl-1-thio-B-D-galactopyranoside) & Ab&3le] BHdS F: .
S HustHA 24 = vk, B AgolA Aoz ik wiEe wjx] £ A
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0% AHgsL
d-slE W, euA e,
4w sy Sdel ofs) wE 4 ovl, 419 4

A7} 7Veshck(Sambrook et al., Molecular Cloning: A laborarory

g (e, X 100) <
AR AZE BA-% 0

Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, 1989; Deuscher, M., Guide to Protein

Pur

ification Methods Enzymology, Vol. 182. Academic Press. Inc., San Diego, CA, 1990). <& &9, &%+

AT oaf wAY Bude 2w gA PoRt A/9%, AARe, Aols}, P, B4, A@rEa

El

HPLO), 5414 ®A2 2 ole] thakd wWah wx B3 Wy
of W fEE Bag w43 wude weet

(o] udaRvtE ey, sty Amvteay], WeFH sy azviEady), 94 HPLC, A

.
Egeht, ool F@sA v @9, B
A 37 EE el o FAS o gF Wl

oo pE o
Dod

sty AzvtEadus o] gkl e, AALE & .

2 ool tE SWHe s A9 WES e2e] oigk A 9 o]E AME £ = stolHEkLnf A x|
ek o), & i M2 A= IS 159 ot AER o]Fojzl FE =, AERE 169 ofn| At
AER o]Folzl HME=, AERIT 1569 ofn|iit AER o]Folzl HE = F 5RIA ofv| =it Z7]Ql S 7L
o] &g ofnAto g X FE= e AGWE 169 ofniAil AER o]Foizl HEI= F 5¥IA ofv|x
2B 27191 FREte] agA onito® X FH HE|=E Soldoz AE AL ol Boldor FE MY
Hoz A = e FdAelrt. B o gof "dA"E WA Weld SAHS dY A=l osle] YA
He 48 guistedl, A7 543 397 Sojdoz Afste FU-IANEeS dod 4 i, WA
Al AREE A FEjEnr ofdel, A7l A Felek S5 A4S e A Ao 71sA gHs xd
st 7] H el FdAe dubdoew 2] A E 29 FAE VT TRl A7 Ade Tt
tholdatol= Ajtom AZE o] vk, A E2be 7T ARl Wl g9 A% 7eEs EAsa v vHs
=3k Fab, F(ab'), F(ab')2 ¥ Fv & Xg3th. 34 @ F Fabt A4 2 T 7MHG9y A9 &
Wy g FH9 A WA B DS e FRE Ul 39 AF 795 7Hxth. Fab've F4 CHl
ZvQle] ¢ ke 3y o]ide] AlZ=EIRl A7|E EFEE IR J9(hinge region) S 7FXIthE HollA Fabs}
zko] 7} dth. F(ab')2% Fab'9l ¥ 99 Alz=EQ] %717} tAdglo]= AjMs o] FHA *Mﬂt} Fve 54
ZPARS B A4 PERLRES R e HA dAxZoE FveHS AAstE AT Ve FAHS

53 WO 88/10649, WO 88/106630, WO 88/07085, WO 88/07086 ™ WO 88/09344] 7} % o] 9;4. o] %4
Fv(dsfv)= tholdutel= Agtor S 7haselel A 7Piie7h ddse] glar, & Fv(scFv)v b4 e

=

v}l(hybridoma)?] #|Z&
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lHElEﬂ} *ﬂii‘—t 2013@ 74 99AR =AY -TsATd A AE(
KCTC 12442BPe]t}.

HE|= g dis] Sold AFAAS 7K E ddEE dAe 7] FEE o &
YPEEE AAYoR o]&3l AZT 4 Ak, Buh AEAE, ¢4 WAoo RZA Y]
Z SEY FE, 2%, AW, B 57 dld 13 U] 2 o) FALS) =}
colm, AE = gax oo wEgkr] FREOAE o}FHEE (Freund adjutant)$ £3E &
El TES vRAHAE, vhes, HE, fxH, 2RE, E7, 1], i, #HA,

o, A FAE A= g2 A3 (transgenic) vF-2=9F o] thE TE fU9
EARI- R 13&(transgemc) TES xshely, Bo uiEA A=, vk, HE, iaH,
3 o vt} 1-43] WS AAE, HFE US_‘-"‘%EEWAH oF
= AXE P ool "W s A7le 35 2 AR

A Tl Y3t Ae] WMAY & vk, GAdSE FAE LH|EE SolHYE
TEF 59 W (Nature, 1975, Vol. 256, p. 495-497) % oo 3}
g EE S AL sEERE AFHS 9, Hzd, =
L e, wbrA s AlE vl E23tE e 3A Aalske Al

Bl e A
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2474 A A sEol glv XHTE FUe 5% ME(nyeloma cells)E MXE FFA7IE Ao 93] stoln

2 =n} M Z(hybridoma cell)E AZE = Ik, A7) AE FFo) o] &9 FFFE A E(myeloma cells)ZEE

-~ FE F4F P3/X63-AGS. 653(653), P3/NSI/1-Ag4-1(NS-1), P3/X63-Ag8. U1(P3U1), SP2/0-Agl4(Sp2/0,

Sp2), PAI, FO B BW5147; @E el 4% 210 RCY3-Ag. 2.3; & <IZF Fd] F4F U-266 AR1, GM1500-
31

1l
3L

6TG-A1-2, UC729-6, CEM-AGR, DIR11 = CEM-T15E AH&E 4 ). AX §§2, dF W, Zddd=
Folh Alvkel volelF vIRE i HAAL A7 B A% el o4, AdAE FU, §F A
THF FO ALE o 11 WA 1:109) MER

g &R &9 Al A At Axe B S Thsd
A=}

1
FRAA, o] ZEE, oF 30 WA 40TE F 1 WA 5E3F v & wiAddE, dE EW, MEM WA,
E

RPMI1640 wjx] = B WHE Eu|z wiA](Iscove's Modified Dulbecco's Medium)E H|5=3F EA4Fe] dubz|
¢l Ae ol &t Fa, & A 59 AR A T Aol wigAsth. ddEE A E st shol
BEen AX S8 2389 YU 53 §3 AXE HAT wiA 59 A8 mixlel &7, °oF 30 U
A 40CE °F 3d X 37U A stelHelmnl A o9 MXEE APEAIZITE. o]ojx, wlo] TR E}OIE

Z o] E(microtiter plate) oA dto|HelwEnt NES wFe 5 YelA] 7]%d AL A Qe B WY
Hk-gof] AFE-3F WA} vk A Mol uk-SAS RIA(radioactive substance-marked immuno antibody) i
ELISA(Enzyme-Linked Immunosorbent Assay) - WA WS E3slo] dlsta, wH-gAo] F7k3st sto]lHE]
vk AEE et AVlddA 32 GdEE FAE Asks stolBemvt Alx SE2 7] "ol diste]

2 A= stelBgmnt AEFE AA QoA wiggozH
= o

>

R =
F dnk. gdlE, ERHEE
aiM=

N U O A

M
=
o
o
rfo
|
rlet
v o
=)
ft
M
R
=
B

B Amvteady), n&dA amvteady], A 479% % T
o

g =& dAe= T 2 A
1 2RFAESFR A2007-252372%) ¢ 7tz AAE fAAE
g ¥A9 #d HE (A E £ pcDNA 3.1(InvitrogenAt
of P4 ASAEZ Azxstar, FAHdEE CHO A2y i 9
o

SE=
o IAA o glow, o WAL 2T E Protein A ¥ S5 ol&slA wHA A
o
=

)
N
X
%
(o
(.
£ S 9o
@ o & 0
- Ej-’
‘10" oX, %
. 22
%A
N fo
o L
1 D
b fo
£ oL o
o L=
w3
-2
%) o il ST
oo ox, i
Ll pou
halle*)
% -
rii o, E‘i
vl
b
o =
rl
i)
ol
o
V)
iics
lu
fu

2 e gE SUE At At s o, 7] AEE gas 39sts FnFdeEE B 3
= Bl gk A S Sl #g Aot

dE 5of, & I o de daed §3 G ARNE A, 2 dwe] A de ue &
Ao AzUE §5 9Nds Idets T IULE R Bod I ASAE gete] §5 @Es o
ot WAE 2. ofnf, V] ¥ @MEE IHshs AL E =S s sAe A2 HEH
zd¥ dH= g A =gdn. ®=3, Y] Az WEHe fAEHE gas mdshs ZEwIdeEHs
2 oolol] AW A dds I 54 EwEdeEEE e, o 4] 2709 ErEELE s
oAl G Ba aa SOl oe ddkE 5 gl BE 2 JEE g7 29 Ml oe)
A€

I, 2

IIsAY Fe EAste dAE E3eo.

qoz ¢|~® 5%, ELISA (Enzyme-linked

7 (immunoprecipitation), W43 F(immunof luorescence), A E3}3}

W mpola 2 ogo] F& ©]&T 4 drt. ojd] &¥lH mlo]g R ol ol
5

_ﬂ_
of A= AN Aew ditE HES]

immunosorbent  assay),
(immunocytochemistry) I
R L

Heol Abge % glth,

A
au.
A

2
|

riz i

i

oL

1o

e

o

Iy

=

]

Ky

=

£

T, 2 e o de ded &3 9duEY AAHS Aledu. 2 3o o o wE £ G
BAAEE AEE g 3 54 aude] ddy §3 ddS Y] FEE ol o Al AEAA 2
FAZIE @A 2 A A AgE FFENAS Igsts dAE 2gs. olw, A= XA, wEH
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[0045]
[0046]
[0047]
[0048]

bt

©

tol A=)

%l BphP DNA AF=2} BphN
o

Nde I

Bioneer co.(KR)oll 2]

A

i

30 Afel
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J= mE Zeloln)

Fo] PCR

[¢)
GCCATATGATGAGCCGGGACCCGTTGCCC

71 M-8

forward primer

BphP =

olm @ Ex-Taq(TAKARA) g aAE o &

[0049]



[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

SIS31 10-2015-0048477

6 BphP 224 & GCCTCGAGTCAGGCATCGGCGGCTCCCGG Xho I
reverse primer

7 BphN Z24d& GCCATATGATGAGCCGGGACCCGTTGCCC Nde I
forward primer

8 BphN 224 & GCCTCGAGCGCTTCCTTGACCTGAACTTG Xho 1
reverse primer

SZ% PR 2HEE 1% agarose gel(QA-Agarose gel TM, Q-BIO, CAT#AGAH0250)°14 runningdtal, #FejA FARY
£ B3te] SEZAIZ DNAS AV]E FelEitt. I F DNA & 4bEd 3t gel 2 bandvHe Wil gel
elution kit(FavorPrep GEL/PCR purification mini kit, FAVORGEN, CATH#FAGCK001-1)Z o]-&3}o] Q3}+= DNAWH

S B3 & Easy T-"E (promega)el ZA3}al, Bioneer co.(KR)o| eI 7] LS =AY, 1
A3, PRE S3l A¥ DNA AHEo] k= 5% 947] 4920 BphP DNASE BphN DNAE 7HA= Z& 18kt
o], AFFEA Nde 17 Xho 1S o] &3}o] ZZ% BphP DNA AHE-3} BphN DNA AFES Zhzh pET28a(+) ®IE (A%
A} @ Novagen)oll 4Feidhar, o<l BL21 #AYEYIE AM¥E(AHZFA} : RBC, Taipei, Taiwan)ol 42TColA 1& ot
4 Z4(heat shock) & 7Ite] FAAZA |21, o]& Jhjulolilo] E3hE LB x| AolA] wjF3s}e] BphP v
23} BphN whild & WA T},

AAY 2 : HolxFA2 FYF&2(Deinococcus radiodurans)e] BphP T2 2 BphN ezl o] Hkg

BL21 HIHE A Eo| FARAZIE o] LB uj#] oA & FZU(colony) ES Fhtvlolale] g LB af#] o]
HE3tar 37ColA oF 8A1%F ol FHl%(seed culture)dFRch. FHj%3 AIXE JFhjntolalo] Eghwl LB HA|
o AE3IL ODgll A2l Zkol 0.60] & wWi71x]¢] 52 7] & HA F%7} 0.5mMo] ¥ %= [PTG(isopropyl-

1-thio-B-D-galactopyranoside) S F7}8}aL 25T 6417 FoF vhild 28 FEdity. o2 F AXEs 9
/}j]"‘vﬂ:aé}o% AFAS v AL vpely B (100mM Tris-Cl, 150mM NaCl, = 10mM ©]w]t}Z, pH 8.0)Z A

Ak, thgo® B ARGS suAHete] AL Amdn, v QARLse] AFANE Gz B

28 F Ni -NTA ZQIAGEN) S ol 3kl whulde AAsth 1 o]F AAY SudS 70TelA Ba
o
BphP w3} BphN whfdoli= BVe] Agtel] Fadh 98-S sz PASSF GAF m=vlQl 3 Cys—24 7)7F &5 23

o Q7] Wit 1 AAEFo R BVFe] Afte] 7bssith. holo-BphP ©WAS HF 5317 8] HAE Apo-
BphP @@ 3} Apo-BphN il & o] ‘?J_ﬂﬂ']"/](BV, 2ug/ml, Frontier, Scientific, Carnforth, UK)S #7}skaL
1083 A2 A HESAIFALE, o] & dhg AMEEo ) SDS PAGEES A3+ t}2 zinc acetate £ (20mM zinc
acetate, 150mM Tris-Cl, pH 7.0)°l 2083t RESAIZL & UV olgA wwlde] 3 ANaE #HZsqv). T3,
kg AMEEo] s SDS-PAGEE A A% T coomassie FA-S HAAIEATE. = 19 (B) P22 coomassie
QAo ARE yehd Aola, & 19 (B) T LEFL zinc 239 AFE yEd Aot = 19 (Bl =
o] & u}e} Zo] BphP WA 9l BphN whuld o] Wy g A7} A& o] FojFdE &1 = Ut

=
=
K3

F

AN 3 "HolxmAA #r]e F&A(Deinococcus radiodurans)e] BphP ¢#lA g2 BphN il Ao EojZHo =
A= GUSE FA S A=

3-1: Wz

AAE BphP w1 A Hi= BphN @A S oz 3lal, 7ol complete Freund's adjuvantE &3 & A
6% 94F BALB/c vPF§-29] B o FAFEFITE. Immersions vortexer® 1AIZF &3 & e W o
Incomplete Freund's adjuvanto} &US &33te] H7F Yo FASIET. 257 Fo npg-29 mg]245g 18
04 ELISA H|2=E % @Ale] 9717} 1/1000914 1.0 o]dolH A 3ol AR&33ltt. AMEZEHS g 23 ¥

o MY EFE 4FAd % FAE PBS s|Aste] A4 ule] FAETE. 39 Foll vl E I AAA AE
oﬁl*]i’i‘:}
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[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

SIS3l 10-2015-0048477

o

3-2 1 ddEE A NS A% A

e

&%

B HZT AEXdozA, EHH dr & AP} thE 7|7l Hus EHEFs Y AU A g5 6%
S FoHoR AEste] MXE strainer® #ASS F V|E wXR sMsta YAEEE 23] gHEste] A58
o B XA} F5F AXE AAHRER TFeta 5w ARSI 4SS HEln g2 AXY EFES
TPEA EEo AL, vE] dYES RBC lysis €F89 10mes P32 AYAIZL F 2087F 37°Col| widd F FBS
& Y dAEgET. AESES oSy 2ol AAEgt. WA, dAEdgE AxE E£FE
PEG(polyethlyene glycerol) 1500 €H4& 37CE FAE HFedA A3 Hrista, Al 712 wixE H71sho
W3S AAAZT. o]F, A&sA A4 slte] AF e FES vtaETA wjAe] 24

2~ A HEAT)IL 96 well A ujokgto] 53k & 37

EEF AA 5Y Foll §FAE AHufA ] HATEI A E 2} welloll H7lekith. 1 % 39 A0 =2 HAT uiA
Ze wlow AT, AESE 119 F b viAd HT supplementS Z7F3F HT A& ZolFm dn]

] o FFAEY 4 Hxg st Aol BAlH welld] 4SS FHs| ELISAol <
=1l stk AdEE F3 AESFE A IJPoR 1,2,33 =7
5 = 2=

ol wA a3t

SEAE AES 93 96 well
C WA AT, o] % ¢l
W s FHdtA AL 7 wello] yelA] xdol] E27 &L 7letar 1AZE FF 37Tl A wk-gA]
Ak, 1 & 227 89 AAsta, PBST &N = 33 AFHsITt. FHAE MG FFAE 7 wellel 7hs)
7 %, 2 98 AAst PBST &Ho = 33 AHEth. Horseradish peroxidase(HRP)

conjugated anti-mouse immunoglobulin(anti-mouse IgG)<S PBSE 3|43 a7} wellol 78kt
OPD(or thophenylenediammine dihydrochloride) 712 8M& welloll Wil AF-ofA 1083+ v+
o2 WS AAAIF . ol whgete] HAlE HAEE ERIsy] 98ke] ELISA #5712
PEpEY

Aeelal, 49 AHE 722 F 409 $R selnEn NEF FES AEEY

3-5 : Fusion plate ELISA HIAEE w3 o] A3 Ax A3l 2 A2 AHA

Z 247M°] FH Sto|HEEn} AEF ZEo|
plate ELISA B|=EE AAste] 1 A AEE I, L A#4E 31719 & 26 Hepd}. sk7]9] % 2
oA HolE npe} o] 2B8 FEF 2011 F

Sl A} BphN whldo M BT F& SR dAE s
2 FZEYY. AT 332 F2 % 3D2 FE2L BphP
7W7hg FAE YEldl= AS2 Hol BphP ©

A 307 22| Aol BphP A A e F=XE

nog,
ol
ol
9
oot
o,
o
utl
N
>
>
ol
ol
2
an)
o]
ko)
=
avl
vy
=
i
i)
o]
ko]
=
=
av
=z
i
fru
T3
=
4 .
(e}
=)

S Holil BphN @AM E o= Hro] vo FX5 e
W ACE Hol BphP wld -2k & o] N-2gk Bo% o AX AAas Aoz FAHHAY
x 2
slolB gl A2 F2 9 o] Ag H=(492molM e FHE)
BphN BphP(full)
1B6 0.0660 1.3190
1B11 0.1560 2.3700
1D6 0.0550 2.3180
2B8 2.3400 2.4200
2C11 2.3480 2.4040
2D9 0.1430 2.2730
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[0067]

[0068]

[0069]

[0070]

SIS31 10-2015-0048477

2E3 2.1720 1.8020
2F7 0.1220 2.4430
2118 0.0650 1.3440
3A4 1.9180 2.3770
3B2 0.0980 2.2900
3B3 0.0700 2.1650
3C11 1.9730 2.2590
3D2 0.0640 2.2830
3D10 0.1180 2.4280
3D11 1.6850 2.3130
3F10 0.0730 2.3570
3G2 0.0880 2.0510
3G9 0.0800 1.5580
3H1 1.7840 2.0950
3H7 0.4640 2.3490
4B7 1.9730 2.2620
4E2 0.2050 2.3770
4E3 0.0550 2.2650

& A7) 57 StolBElEnl MEFE FE] tiste] 13 cloning plate ELISA EBl2E, 23} cloning plate
ELISA Bl2=EE AASIRI HFAHORE ascitesE st FA 9 AAE WAty 2 A7 579 ddE
2 A9 28 A, 2C11 &4, 3B2 A, 302 A 2 307 FAS FrEgick. A AAle v g
Hog AAEATE. 85 o|AF € BALB/c mF§-29l pristane 0.5m0E EH7FFAL 3 T 15 A 104 Hol| 3o
velEel AES wjekste] PBSZ 33 AFEta 5x10° cell/0.5me] FE7l HEE PBSE A § FA]ES
ARg3Ee] BAdel FALERITE. 1FAlA 109 & E7F e 2E As #EAse] neiaE AFEEER
R 22 S Uil 557 527 GRS fostiA] dH FEHES ol&ste H4E AFSUAT. A2
Al oF 1 AIZE A AAEka AAEE skl RBCE AIASIT. AF T Bl AEwke] PBSE W ¥, 4ColA

4 Z AT}, Protein A9} DFMF 418 H]

3 =
H =
=2 A U oS Tris $E8IS bed vold 102 MH3QT. &AS Yol protein A/G Z 4 0]
o |

W fractione Wi, Tris =& A elutiond}th. o|=€A A
Al AS dialysis bagell ¥ Zg Mo A 3A17F H<t

)
o B BASR, FAo] By A= AFslel nusad,

f
i
1%
[&
ol

AAd 4 : SISZE FA S Fold B4

A7) Frgt galse] e 2 AR BphP @A) BphN h o] disiME 22 AxE yehll=x gels)
B7] fsto] dl=® 2% (Western blot)& AASHItH. AAlE BphP w23} BphN w2 5
Al EETE Img/meQl A7t dUEE A ES 2% 2d o ois] 1:10009] HEE AREE & 22k A ZA
HRP-w}-9-2= A (SIGMA)E 1:10000 HI &= AHZ|ete] A28 B2& AT, 1 43, 2B8 A9t 2C11 A
E tolBE|Enl AlEF ZEol| uigk ELISA Bl~Ee} nptrbx|e] A#a BphP @A 7 BphN ©eide] BF 2
gabz Aar ugkvk (e 2). webA A7) 27FA FAE 25 BphPe] N-wdh R-9je] Agsh= Zlolgta Azt

AR @A 3B2 A B 302 IAE BphP w Al dis|AE MEsE vghoy) BphN wal e disiA =
METF oA = Ao Wol BphP ©@ujd o] -2y F-9lo A Heolghes AHE 4 F 2 A

U7 Ao Zg-oll= ELISA HZ=Eo|A 9] Aol vh2A] QA BphP Tz whS 143}
o] FAE] Ad AZv N-wek 9 AFsh= 288 A # 2C11 A7 Mg s
n O AZHEE 302 At aRtE okehA dAEe WMEE Bt 1 ugow 317 &

rl

do
L
o

>
ok

A, DrBphP= A& JEAFI A 728 7ML e, §
PAS, GAF, PHY Z=widle xgshs vl AR 728 7HAaL 9)
Wl hEE=A] RS Gl EGTE. sHAIRE Y] ok
©] BphP @Al ot 22 FAE 5714 BF o E v EIE gulE(0at Phyd)ols 2dsx g A=

3 N-TE R FAHSHE PDE E o 2

7o A7) A Eo] L E(cat) YEIAE

b

NN
[>
i)
O
to
=yl
)
[»
=)
@,
=
o
o
o
o
o
=
[}
=
[
=
o
o
=
=
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=
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[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

SIS31 10-2015-0048477

BYvH(xE 3). waba] A7) dolwmA~ 2] e F 2 (Deinococcus radiodurans)e] BphP whulde] thdl A&
FAEL 719 Oat JEIF @l i3t A EH}E= g dIEZE Q14 3= BphP 50]%Ql ANZ$

AL FAT 5 ek,

oo rhu

B 5L golx3A~ #u e Fw~(Deinococcus radiodurans)®] BphP ©r¥l o] h3t dUdIFE A S
U7 gAe] stelH vt AEF 7S 20139 7€ 9UAE A FSAT Y AP AL AME (KCTO) ol 71k
i, stelBTul AEF 3H79] FEWEE KCIC 12442BPelth. —1ejar, 3H7 9] ofo] ety (isotype) S wH-
2 FAE o] &g ELISA o2 AXsnt. SHT Ao F4l ofo]AEFY-S 1gG 2bollaL, A3 ofo] ey
x (kappa) ©] At}

AAle] 5 : 3H7 GLEE FAY IEZ FS 9% JIEST P

A7 "oz A 2~ ] FH 2= (Deinococcus radiodurans) ] BphP @l Ao gt G+ EE kA<l 3H78 3|2
to1&t7] 9 &te] DrBphP AxE FE ME|=(recombinant partial peptide)E A Z}dtaL, oY EL

WA, DrBphPe] AA ofm At HA(MEHE 1) T N-THS 7|02 485-500 $x]9] ofn]=al A (MIHT
)S FYEE DNA, 481~495 Y] 9] oluial MA(MEHE 10)S AP DNA, 485~495 $1x] 9] ofm|i=ik A
A(MEHZ 11)S FZH = DNA, 485~494 9 X]¢] ofmAt A (MIHFT 12)S FY 3= DNA, 485-493 9 ]9
oAt A (AEHE 13)S AW DNA, 485~492 X9 ofnxAl AA(HdHE 14)S IH = DNA,
485~491 91|29 oluiAl ME(MEMT 15)S AP DNA 2 485490 $1x19] opn|it HE(HEHE 16)S
Q3= DNAE =243y dstel Az digt Zglolw s ASIGth. dolxmaAL FHULHFT~
(Deinococcus radiodurans) 2E|2] LI ETE Wl (BphP) WA dolE ZH3 e FHAAHAENE 2)& 3o
2 &tz AFE Zeloln] = PrimeSTAR HS(TAKARA, R040) T AEAES o]&&ta] P(RS 30 AlolE HAZ = S35}
3, ZEF DNA AHES A9tk 7] Z 3 A7) 8709 DrBphP Al%d RE HE| = (recombinant partial
peptide) & FP3h= DNA % AHES 47] f18l PR Al AF&-g Zgto]lmE LeRd Aot

©

¥x 3

M | Zefolv F5 A71 AE(5'—=3") Tafo]vjo] ¥
H3 % 11] i‘f}}ii il
17 |BphP 485-800 a.a. 2298 | GCGGATCCATGCCCGGCGAAATCGAGGAGGCG B—e]lmljlr I
18 ég}igazg;gége; .a. 22398 |GCCTCGAGTCACCCGGTCAATGTGTCACGTAG Xho 1
19 ]gzﬁf’r ZZ 1?2;‘;16; .a. 2298 |GOGGATCCATGGAGCCCTGGCATCCOGGCGAA Bamil I
20 églrlgaflgl?flége; .a. 2238 |GOGAATTCTCAACGTAGATCCTGCGCCTCCTC EcoR 1
21 ;Sﬁ;r 2251—)2;262 .a. 22398 |GOGGATCCATGCCOGGCGAAATCGAGGAGGCG BamH I
22 égggazgﬁiéfge; .a. 2238 |GOGAATTCTCAACGTAGATCCTGCGCCTCCTC EcoR I
23 gzzgrz;—)zﬂsﬁe; .a. 22398 |GOGGATCCATGCCOGGCGAAATCGAGGAGGCG BamH I
24 égﬁgazgsiﬁe; .a. 229E | GOGAATTCTCATAGATCCTGCGCCTCCTC EcoR I
25 Irﬂpe)ﬁlirig;érlége; .a. 22398 |GOGGATCCATGCCOGGCGAAATCGAGGAGGCG BamH I
26 Igg}rlgaérlg;—)érl;ge; .a. 238 | GCGAATTCTCAATCCTGCGCCTCCTCGAT EcoR 1
27 ]%Ezs’ri%iége; .a. 2298 |GOGGATCCATGCCCGGCGAAATCGAGGAGGCG Bamil I

orward primer
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28 BphP 485-492 a.a. 238 |GCGAATTCTCACTGCGCCTCCTCGATTTCGCC EcoR 1
reverse primer

29 BphP 485-491 a.a. 2238 |GCGGATCCATGCCCGGCGAAATCGAGGAGGCG BamH 1
forward primer

30 BphP 485-491 a.a. 238 |GCGAATTCTCACGCCTCCTCGATTTCGCCGGG EcoR 1
reverse primer

31 BphP 485-490 a.a. 238 |GOGGATCCATGCCCGGCGAAATCGAGGAG BamH 1
forward primer

32 BphP 485-490 a.a. 23 |GCGAATTCTCACTCCTCGATTTCGCCGGG EcoR 1
reverse primer

Z ¥ PCR AHES 1% agarose gel(QA-Agarose gel TM, Q-BIO, CAT#AGAHO0250)°ll A runningdtil, AF&A ZA}7)
Zato] ZTEZAZ DNAQ A5 sttt 2 F DNA SF A&l i3l gel ] bandwe 2 H Uil gel
elution kit(FavorPrep GEL/PCR purification mini kit, FAVORGEN, CAT#FAGCK001-1)Z o]-&3}o] 3} DNARH
E2J3 3 pJET(CloneJET PCR cloning kit, Fermentas, #K1232) WElo] Ag(ligation) AFTF. ] F,
Azl Ag WE o] 30~50 A=l H#e DHS a HIYHE M E(AZA} © Invitrogen)S Z7}s)aL,

I 5 A5 Aol A wide = 42ColA 127t &€ F 24 (heat shock) & & F THA] 202 &<t €& dolA 3
A7, ¢ a-bo] x3E LB WX Z#o]Eo] A3x Y (spreading) 3 F 37ColA =W Hob njksto]
%, F2Y(colony) 7} #tet¥l v @lo] 25 LB wiAo] FEFstar s 53t 37Tl A

$ % Zgxav= 3% 7|E(FavorPrep Plasmid Extraction kit, FAVORGEN, cat#FAPDE300)
nEs FE3Y. olF, FE2H ZEav|=(plasmid)E  Bioneer co. ,KRoll $EFEI] Q7]
gstt. 71 A3, PCRE F3] AAE DNA AHEC] st 54 47 A4S 7HAe A4S glsisit.

TN

T3, AFELE olEdld FEFE Zgan= 2 AAHom ST S 7FXNa ¢l pGEX4AT1 e ((GE
Healthcare, Piscataway, NJ, USA)Z ZAwat 3 22 DNAZ DrBphPe] AA ofv]:at I (MEHE 1) 5 N-F
WS 7]E0 2 485-500 Y] ol ME(HNDMF 9)S Yk DNA, 481~495 91X 9] oluil Ad (Y
WS 10)& ZP38k= DNA, 485~495 91X opn|iit (M EHE 11)S ZY = DNA, 485~494 91X 9] oln| i
b MA(AEHE 12)& ZDPk= DNA, 485~493 149 olmieit MA(AMEME 13)& A8k DNA, 485~492
A 9] opnlical MA(MLAWME 14)& 2P DNA, 485~491 91219 ofv:eit A (M ENT 15)S 2Hdh=
DNA ® 485~490 91x]¢] opwliqt MA(MAME 16)& APz DNAE 747F v @ e Q] pGEXATL ¥Ef ]
Adt(ligation) AIZTH. o|F, =2 DNAS ¥3tal= pGEX4TI #WE 2 o< BL2l HIHE A Z(AFRAF
RBC, Taipei, Taiwan)ZS FAA3IAZ 5 olu]aldo] 3w LB ujA] Aol A wjfsle] aruld dwe s (=319
. olF, MgE AEE sYAlAES o&sta st A4ldEd o3 F2 AFdnts wE fEgh &
GST resin(Glutathion Sepharose™ High Performance, GE Healthcare)S ©]-&3fo] ©@rmzaS AA Gt AA
f awd 9 doemAx ghr] @ Fe 2 (Deinococcus radiodurans)©] BphP Tl del] dis]  ¢lad BRSS9
k. olw 1A A EE M7 GAEFE A D anti-GST FAS ARSI, 22 A Z Horseradish
peroxidase(HIRP) conjugated anti-mouse immunoglobulin(anti-mouse IgG; Sigma)EAFE3}Sth. =3k SDS-
PGAE & AEZo WHde Edxsy AZS A7) 98] Amersham™ ECL™ Western Blotting
Detection Reagents(GE Healthcare, RPN21060L/AF)E AFE3IIY. = 4% 3H7 Aol ik 1) o Ex 9
°of ARE d~d EX 9 coomassie RS Fa YERd Zo|th. E 4oA] Kol uke} o] 3H7 FA| ] o]
E3= DrBphPe] A opviit AA(MEME 1) § N-2ES 7|F 0= 485~491 91x]o) sfdsh= 7709 ofml
b AER o] Rzl HME|=(AEWE 15)0]aL, DrBphPe] Al oAl A (M EWE 1) T N-2d 7[Fo=

Y, ol

485-490 9146] AYH 6709 olvlit N ol T WE=(AIWE 16)% PE= B ST 5 9
&2 Selstarh, wd, AAWE 169 ofrlxit Ade] vha) HekiE A (Blast search)& FASAIL, A%
shelelel B Alletut AwAQl ugFolt HBAA FEeE ofvleat Ado] EASA Wes skl
o olmE AEWE 159 ofulmit AAR o] Folzl HEE Ei AUWE 169 ohulmit AP o] Fojxl
AEEES e Bm AgA HSeld Aol Aol S dge o & vk, @, AAUE 159 A
HEE 298 Eohaderse O di Adus 339 §v] A Eden, A9uE 169 AHEE
Yot Felwdaorse o o AduE 49 97 e EFa,

5-2 : 22F I EZ W
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471 1AF AV EE S Sl MEUE 169 ofvieat MAR o] Fojzl e =TE 3H7 Aol tiek A Aol

oA Ee qAHE 169 FE =S FASHE oluwAl AV E F SH7 @AY A A Fo3 I8 &=
olu Ak 7S BQlEly] Yl olvt VNE F AR-E LA olnitow XFEta oY EX W3S 2]
AEFeh, FAH R HEdHE 162 A ottt AVE T s dElbdo® X3ste] DrBphP W K-

[s]
& HME|=(modified partial
Ax s,
WA, DrBphPe] A olnjAl A (MEHT 1) T N-ZS 7|F 02 485-490 A 9] oln|iit A de E3s}
I Al 485 A olmiAl Friel T Edo] dglhdon X FE|=(P485AR BAIFHE FH3HE DNA,
DrBphPe] ZA| o}w]i=it H@‘(H%ﬂﬂdi 1) 3 N-"ohs 7|F0 2 485-490 ¢X]9] olnwAt AES x3dteln 5
Alell 4868 A ofn| =2k 7191 Ao detdom X3y FE = (G486A2 HAIZ)E FH s DNA, DrBphPo)
AA ol At ME(HEHE 1) T N-geS 7]F0 R 485490 91A19] ofv| it AES X Fela A 4879
A opm At Zr)el FFEAto] deldo R A3kE FE|=(F487AR BAIEHES :Ysk= DNA, DrBphPe] A A o}
o2 4G (MEis 1) F N-2hS 71502 485-490 91X olu|wit MAS E33al FAlo] 488W A ofu]
13kEl HME|=(1488A2 [AIEHE =Y
AA(AENE 1) 3 N-2S 7]F 0= 485-490 HXH O}Ulb*} "1"3' x
- % B =

% FE=(modified partial peptide)E A|Z3sFtl. o]F, 47| DrBphP ¥dE F
peptide)oll W% 3H7 A7t A2et=xE dotry] 8l 23 M EZ WP &

r
>
>
x
N
0,
o
oo
N[e:
>,
o
4
ki)
-
o
o

3} DNA, DrBphPeo] A oju]i=2k
2ok FA0 90 oot 2
J3F= DNA % DrBphPe] x| of

U =T aAal Zotd o= RS E |
nieAl JD(MEHE 1) 5 N-DES 7]F0 2 485490 14 =] 9] o}u]M} H%é Z8kslal EAo 490H A o}
=A4F 711 2 Yoz X383 FE|S(F490AZ ¥ATHE IYsls= DNAS 2243517 st z2+zt
of that ZelolWE A FeR . A3 Zelolw] 2 PrimeSTAR HS(TAKARA, R040) S &AE o] &3to] PRS
30 AtelE AF= Fasta, TEHH DNA AHES Aotk 7] DNA S 29S 9% PR g2 Hie 738 2
Q7 3% gom, 1 Alo]Ze] PCR A] &=Hbgk Jﬂ}o]‘ﬂ(Forward Primer)$} w3k Ze}o]w (Reverse primer)®]

= Qrr. &7 & 4= A7) 6719 DrBphP W3 BB SHE = (modified
2k a7] 138l PR Al AME-SF Zeto]lWE YR Zlet}h. PCRO 23
ExX yigy sdstez AwWs el T3, DrBphPel A
=

[s} %

partial peptide)=
o 3L =

485~491 9A]o 3FslE 771 ol DR o] Folxl )

DNA &% AHE&
obr) =4t A E (A IS

D = N-% T
(s 15)5 2dAA dx=T=2 ARkt
* 4
A [xetelr] B [d7] AAG -3 Zejolujo] xg
Hs i jﬂ;&i&i <]l
36 If’485A . %i%% GCGGATCCATGGCGGGCGAAATCGAGGAG Bamljlr I
37 Pzggzr Dri;lmgr‘é% GCGAATTCTCACTCCTCGATTTCGCCCGC EcoR 1
38 (}Z;ZZSZ pr—:;;r%% GCGGATCCATGCCCGCGGAAATCGAGGAG BamH I
39 ngg/ir Dri;lmgr‘é% GCGAATTCTCACTCCTCGATTTCCGCGGG EcoR 1
40 IEZZ;ZSZ Dr%m;r%% GCGGATCCATGCCCGGCGCGATCGAGGAG BamH I
41 Ezggzr Dr%mgr%% GCGAATTCTCACTCCTCGATCGCGCCGGG EcoR 1
42 %Zgg\sz Dri;lmgr‘é% GCGGATCCATGCCCGGCGAAGCGGAGGAG BamH 1
43 Izggzr pr—:;;r%% GCGAATTCTCACTCCTCCGCTTCGCCGGG EcoR 1
44 I}Zggzsz Dri;lmgr‘é% GCGGATCCATGCCCGGCGAAATCGCGGAG BamH 1
45 Ezggzr Dr%m;r%% GCGAATTCTCACTCCGCGATTTCGCCGGG EcoR 1
46 If:z;g/rkse Dr—:;;r%% GCGGATCCATGCCCGGCGAAATCGAGGCG BamH I
forward primer
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47 E490A = 298| GCGAATTCTCACGCCTCGATTTCGCCGGG EcoR 1
reverse primer

= 3H7 Ao et 23} oY EX Wl AFE " EX L coomassie FAE E3 UERA Folth. =
504 Kol Hiel o] 3H7 A ThE o FEXE DrBphPe] WA ofv| At D (AMEHE 1) F N-2dS 7]
TOR 485490 91A 9] olu|=at IS ¥t TN 489 A ofu At r|Ql FFHE o= %%

R =4 =4
B FE=(R489AR. AT, WS 35)¢ Ao ST dH, AdWS 359 HE
ZHeE =] A o WS 489 A7) Ade It

AA 6 : 3H7 SFASFE 3o 3 AFAEZTE] WA HlW

A7) 13k HEZ Wy 9 23 I EX gl ofs) 3H7 FAo] tiet ol EZ & DrBphPY AA oAl A
H(MEHE 1) T N-LaS 7FoR 485491 $A9] ofnst HA(MEME 15)& o] Foj HE|=, A

n A 4G (HEiE 1) F N-2ES 71502 485490 A9 ofr]iit (M EHE 16)E o] Fo 3
9 DrBphPe] A A ofuiit MEA(MHEHT 1) T N-HES 7|FO2 485-490 $1%| 9] ofvit IS ¥33
FAl] 489 A ofH|:=Ab 27|91 FFEARe] dEpdo R X3y ME| = (F489AR HAIS, AGHE 35)% Ao
A A,

N

Ao

F

71 37kAe] FEI=E ZYsteE DNAE Z24Ysta, ol G6ST Bl2E 71X & pGEX4T1 #E ((GE
Healthcare, Piscataway, NJ, USA)oll A3%H(ligation) Al713L, 5% DNAES ¥33t: pGEX4AT1 WEHZ <<l
BL21 AIYHE M E(AHZA} : RBC, Taipei, Taiwan)E FZAZA|Z] & dilz 9 {31300, o] 5, &

¥ AL GST resin(Glutathion Sepharose™ High Performance, GE Healthcare) ©]&3lo] A ASAT).
AAE dalde] ) 92" BES FHsAY. = 62 3H7 Ao tid 371A] oy EZ ] wkgAS W e
s v BERE Sy Aol = 604 Hol mpel o] WHEAS v]FoZ @ wf, DrBphPe WA o}
Al A (EHE 1) F N-TdS 702 485491 9119 ofndt A (HEHE 15)2 o] Folx

2 DrBphPe] A ofm|iit MA(MEHE 1) T N-ThS 7|F 22 485-490 $1X|9] ofm|iit IS xgsin
SAlol 489 A ol At 79l FFEEAbe] dEldoz X3y FE = (E489A% {AIF, AdwE 35)7F 3H7 &
Al digk AT EX B2 o A s1o2 YERR.

AAe 6 : 3H7 FA R o]¢] JIAEE gag o] &3 F3 dA Ax B FE

2 ool JqIEX HaE X¥ste % wWdo] Ul (£ coli) delA BAAHeR dds=AE
gelstar, wdE g3 dE S 37 GYEE AR AET 7 deA dFE FAs7] Hdl GST(Glutathion-
S-Transferase) ©ald Qo] oY EX H 17} AZE §F dldS F9s= DNA JAES Axs8Y. £ 2
Heo JquEX g AEHSE 159 ofnxql AERE o]Foizl HEE P AIHE 359 ofn|iAil YR o] F
ozl AEE=E FY3E DNAE E249317] flete] Ztzte] disk ZatolwE A AsIgitt. e, AA oIJEE
Bl 12 AMSE = B2, His B2 @ Myc B8 ZdstE=

Flag
& AAstdek. AAg :a}obﬂ 2 PrimeSTAR HS(TAKARA R040) ZFAAE o] &3}
At A7) DNA 295 93 PR Wh3& WEo FES ez 3« Fon,
3 g}o] ™ (Forward Pr1mer)9Jr ek Zalolm (Reverse primer)e] Aol & =Z
Atk 37 & 585 A7) 5709 DNA SF AES 4] A8 PR A AFEE ZEowE

S A% FEE de 5 3 47
el Aot} FZ 9 PR AHERHE A= DNATHS #8]3 & pJET(CloneJET PCR cloning kit, Fermentas,
#K1232) WElo] Adt(ligation) AFTE. o]F, A7] 2% WEE Bioneer co.(KR)o| $1E3t] 7] AEe =
sk, 1 247, PCRS Fall AFE DNA AbEo] sk 54 7] AgEs 7HAE AS &33.
F 5
AE | ZetelH T/ A7l qE(5'—=3") Taolulo] Eat
i | Adas 914
59
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29 BphP 485-491 a.a. & |GCGGATCCATGCCCGGCGAAATCGAGGAGGCG BamH I
=98 forward primer

30 BphP 485-491 a.a. & |GCGAATTCTCACGCCTCCTCGATTTCGCCGGG EcoR 1
=& reverse primer

44 E480A S 23%& GCGGATCCATGCCCGGCGAAATCGCGGAG BamH I
forward primer

45 E480A S 243%& GCGAATTCTCACTCCGCGATTTCGCCGGG EcoR 1
reverse primer

49 Flag Bl &24& GCGGATCCATGGATTACAAGGATGACGACGATAAG BamH I
forward primer

50 Flag Bl 243§ GCGAATTCTCACTTATCGTCGTCATCCTTGTAATC EcoR 1
reverse primer

51 His Bl S249& GCGGATCCATGCACCACCACCACCACCAC BamH I
forward prime

52 His "1 249 % GCGAATTCTCAGTGGTGGTGGTGGTGGTG EcoR 1
reverse primer

53 Myc BlL 238 GCGGATCCATGGAACAAAAATTAATTTCTGAAGAAGATTTA BamH I
forward prime

54 Myc Bl 2438 GCGAATTCTCATAAATCTTCTTCAGAAATTAATTTTTGTTC EcoR 1
reverse primer

9,

(m o e R
rﬂ £t

29 DNA =S 2d #EolHA AA|F o2 GST(Glutathion-S-Transferase) @l A& FQ3dl= DNAS
}al ¢lE= pGEXAT1 ®E]((GE Healthcare, Piscataway, NJ, USA)ol AA AT, F+AH o= Hzjg DNA Ak
pGEX4T1 9B ((GE Healthcare, Piscataway, NJ, USA)E Agt&4 BamH I3 EcoR [& o]&3lo]
star, g7tolAlE o]gste] AAAIFTE. o]F, & DNAE Esh= pGEX4T1 WE 2 ofd+<l BL21 HId
M FE(AZA} @ RBC, Taipei, Taiwan)oll 42ColA 1% &<t 9 74 (heat shock) & 7}5te] A HSA|7]aL,
S]] E3hE LB vjA] el A wigale] GST whulde] N-weke] MEHE 1659 ofv| it AE=R o]
HAE= a7 A2 3 WA (GST::7aa2 ®AIE), GST wjdo] N-Zodto] HAWE 359 ofu]iwit
011 AEl= Blart d24% 3 A (GST: :F489AZ ¥A1EH), GST vz o] N-whcto] Flag Bl 27}
Sl (GST: :Flag® ¥A1EH), GST ©r A o] N-weho] His Bl27F 29 §3 = (GST: :His®
g o] N-2to] Myc B2} 4" §3 G A(GST: :MycZ FAISHS 24zt SdHAH Y. A
BL21 AIHE A X @@ﬁ%‘rf‘v]oﬁ B A AelA A FZY(colony)ES ¢y do] E3HE LB Y
] ] EsEaL 37T oF 8AIE o] Fuldeolet. Fuldst MEE dmid7ie] 23y LB vixlo] HFstx

ODsoll A9 gkel 0.6°] d W7tAY w2 7] & HAA F%7F 0.5mMe] H X% IPTGE H7FstaL 25TelA]l 64

i

O

9,
u

T do O
541
—

- ST )
[o 2> m pl rﬁ m\m
HU 0%

N

2

7 B ud dds fRd. olF AYdHgeR #uistE GST resin(Glutathion Sepharose™ High
Performance, GE Healthcare)S o]&3&to] ©ruld S AAatqict. AAR v Ao tha] Y28l B2 F=33519
ol olu 12k FAZE Zb ezl gk FA(dE Eo] 3H7 HAdFE A, anti-Flag A, anti-His A,
anti-Myc @AE  AFEsIGa, 2% FAE Horseradish  peroxidase(HRP)  conjugated —anti-mouse
immunoglobulin(anti-mouse IgG; Sigma)E AF&3}Ith. T3k, SDS-PGAE & AE=Z Q2 wWlHQle] EdAdE

AMES FAAal7] $18 Amersham™ ECL™ Western Blotting Detection Reagents(GE Healthcare, RPN21060L/AF)
= AFgEIYT. = 78 B outm o] g = glaE ST wd o] N-wehd] 2ol §3 iAol )t AbollA A
Aoz HHE AL M7 FA] ) F3F @M HFo] e Usdle 94 EX Adolt. E 7oA
Hol= ule} o] ST whfdo] N-wube] & o] JE = Bl1E 220 3 9 de gt (E.coli)olA €
golA HEHA, ddd §F dwAS 307 A I SRkt FFEo R HAEFHJTE. Ed, 2 w9
= B2 2 3H7 FAE o] &g IEZ B AAFHE FAAHoR AMREHE AP el His BT, Myc
Bl g olo] didt Zhzhe] FAE o] &3 JIEXT HF A=} nlusilS W A9 5% T aYE R
Ak, dolrt, 2 I AEE B2E digwt Aol LAAIES wf v 5o]d A Ho|X Ut
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gz
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[0093]

AR ET I SR R R

ro,

e 5 : KCTC12442BP

5

SEFA A} 20130709

EH]

(A)

(B)

288 2C11 3B2 3D2 3H7
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Oat PhyA
DrephP
2B8 3B2 3D2 3H7 :
stain
xrd
3H7
Anti -GST

26 kD | - . - ---- - | Coomassie stain

16 15 11 10 9 8 7 6 aa
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3H7

Coomassie stain

26kD | ¢ W - W W W

6 6 6 6 6 6 7 aa

k1
n
()Y

anti -GST

Coomassie stain
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xH7
&
Anti-Tag
Anti-GST
26 kD Y y ¥ x Coomassie stain
k FY FN A
Herse
<110> University-Industry Cooperation Group of Kyung Hee University

<120>

<130>

<160>

<170>

<210>

<211>

<212>

<213>

<400>

Myongji University Industry and Academia Cooperation Foundation
Novel peptide tag, antibody for epitope tagging, hybridoma cell
line and use thereof

DP-13-599

54

KopatentIn 2.0

1

755

PRT

Deinococcus radiodurans BphP

1

Met Ser Arg Asp Pro Leu Pro Phe Phe Pro Pro Leu Tyr Leu Gly Gly

1

5 10 15

Pro Glu Ile Thr Thr Glu Asn Cys Glu Arg Glu Pro Ile His Ile Pro

20 25 30

Gly Ser Ile Gln Pro His Gly Ala Leu Leu Thr Ala Asp Gly His Ser

35 40 45

Gly Glu Val Leu Gln Met Ser Leu Asn Ala Ala Thr Phe Leu Gly Gln

_33_
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50
Glu Pro Thr
65

Gln Trp Pro

Leu Gln Tyr

Leu Thr Val

115

Thr Glu Ala
130

Phe Ala Leu

145

Thr Gln Thr

Lys Phe Ala

Glu Gly Leu

195

Pro Ala Gln
210

Ala Asp Thr

225

Gln Thr Asn

Ser Pro Met

Leu Ser Val
275
Cys His His

290

55
Val Leu Arg Gly Gln Thr
70

Ala Leu Gln Ala Ala Leu

85
Arg Ala Thr Leu Asp Trp
100 105
His Arg Val Gly Glu Leu
120
Trp Asp Ser Thr Gly Pro
135
Glu Ser Ala Pro Asn Leu

150

Val Arg Glu Leu Thr Gly
165
Pro Asp Ala Thr Gly Glu
180 185
His Ala Phe Leu Gly His
200
Ala Arg Ala Leu Tyr Thr
215

Arg Ala Ala Ala Val Pro

230
Ala Pro Thr Pro Leu Gly
245
His Met Gln Tyr Leu Arg
260 265
Ser Val Val Val Gly Gly
280
Gln Thr Pro Tyr Val Leu

295

Leu Ala
75

Pro Pro

90

Pro Ala

Leu Ile

His Ala

Arg Ala

155

Phe Asp

170

Val Ile

Arg Phe

Arg His

Leu Asp

235
Gly Ala
250

Asn Met

Gln Leu

Pro Pro

60
Ala Leu Leu Pro Glu
80

Gly Cys Pro Asp Ala

95
Ala Gly His Leu Ser
110
Leu Glu Phe Glu Pro
125

Leu Arg Asn Ala Met
140

Leu Ala Glu Val Ala

160

Arg Val Met Leu Tyr
175
Ala Glu Ala Arg Arg
190
Pro Ala Ser Asp Ile
205

Leu Leu Arg Leu Thr
220

Pro Val Leu Asn Pro

240
Val Leu Arg Ala Thr
255
Gly Val Gly Ser Ser
270
Trp Gly Leu Ile Ala
285
Asp Leu Arg Thr Thr

300
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Leu

305

Ala

Arg

Ser

Ile

Ala

385

Ala

Asp

Gly

Val

Pro

465

Glu

Thr

Asn

Val

Ala

545

Glu Tyr

Ala Asp

Val Ala

Asp Pro

355

Leu Arg

370

Pro Ala

Leu Val

Leu Ala

Leu Gly Arg Leu Leu Ser

310

Val Ala Ala Phe Arg Gln

325

Leu Ala Ala Ala His Ser

340

345

Ala Leu Asp Leu Leu Gly

360

Phe Glu Gly Arg Trp Gln

375

Val Asp Ala Leu Leu Ala

390

Gln Thr Asp Ala Leu Gly

405

Pro Ser Ala Ala Gly Leu

420

425

Trp Ser Glu Cys Leu Val Trp Leu

435

Ala Trp
450

Arg His

Pro Trp

Leu Thr

Arg Ala

515
[le Ser
530

Glu Leu

440

Gly Gly Ala Thr Pro Asp

455

Ser Phe Asp Thr Tyr Leu

470

His Pro Gly Glu Ile Glu

485

Gly Ala Leu Gly Glu Arg

500

505

Leu Thr Gln Ser Asn Ala

520

His His Met Gln Glu Pro

535

Leu Gln

315
Ser Leu
330

Leu Ser

Leu Met

Thr Leu

Trp Leu

395
GIn Leu
410

Leu Ala

Arg Pro

Gln Ala

Glu Glu

475
Glu Ala
490

Leu Ser

Glu Trp

Val Arg

Val Gln Val

Arg Glu His

Pro His Asp

350

Arg Ala Gly
365

Gly Glu Val

380
Glu Thr Gln

Trp Pro Ala

Ile Ser Val
430
Glu Leu Arg

445

Lys Asp Asp
460

Lys Arg Gly

Gln Asp Leu

Val Ile Arg
510

Arg Gln Tyr

525
Leu Ile Ser

540

Leu Thr Arg Gln Pro Arg Ala Gln Asp Gly Ser

550

555
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Lys Glu

320
His Ala
335

Thr Leu

Gly Leu

Pro Pro

Pro Gly

400
Gly Ala
415

Gly Glu

Leu Glu

Leu Gly

Tyr Ala

480
Arg Asp
495

Asp Leu

Gly Phe

Gln Phe

Pro Asp

560
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Ser Pro Gln Thr Glu Arg Ile Thr Gly
565
Arg Leu Arg Ser Leu Thr Gln Asp Leu

580 585

Ser Ala Pro Pro Pro Val Arg Arg Pro
595 600
Asp Asp Val Leu Gln Asp Leu Glu Pro
610 615
Ser Ile Glu Val Ala Pro Glu Leu Pro
625 630
Leu Leu Arg Asp Leu Leu Leu His Leu
645

Gly Gly Pro Glu Pro Arg Ile Ala Val

660 665

Gly Trp Ser Ile Ala Val Ser Asp Gln
675 680
Tyr Gln Glu Arg Ile Phe Leu Leu Phe
690 695

Glu Ala Leu Gly Asn Gly Leu Gly Leu
705 710
Glu Leu His Gly Gly Thr Leu Thr Val

725

Phe

570

His

Thr

Arg

Val

Ile

650

Arg

Gly

Gln

Pro

Glu

730

Leu Leu Arg Glu

Thr Tyr Thr Ala

590

Pro Leu Gly Arg
605
Ile Ala Asp Thr
620
Ile Ala Ala Asp
635

Gly Asn Ala Leu

Thr Glu Arg Gln

670
Ala Gly Ile Ala
685
Arg Leu Gly Ser
700
Leu Cys Arg Lys
715

Ser Ala Pro Gly

Thr Ser
575

Leu Leu

Val Val

Gly Ala

Ala Gly

640
Thr Phe
655

Gly Ala

Pro Glu

Leu Asp

Ile Ala
720
Glu Gly

735

Ser Thr Phe Arg Cys Trp Leu Pro Asp Ala Gly Pro Leu Pro Gly Ala

740 745
Ala Asp Ala
755
<210> 2
<211> 2268
<212> DNA

750

<213> nucleotides for Deinococcus radiodurans BphP

<400> 2

atgagccggg accecgttgee ctttttteca ccgetttace ttggtggeee ggaaattacce

_36_
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accgagaact
ctgctcactg

tttctgggac

cagtggcecg
gcaacgctgg
ttgctgattce
cgcaacgcga
acccagacgg
gacgccaccg

caccgttttc

ctgegectga
cagacgaatg
atgcagtacc
ggccagcetcet
ctgcgaacca
gcggeggacg

gcggegscegc

ggcectgatge
gaagtgccge
geectggtcece
agcgeagegg
ctgcggcececg
gacgacctcg

gagccctggce

gcgetgggeg
gccgagtgge
atctcgcagt
tctccgecaga
ctgacgcaag

cccacgecege

gcgagcgcega
ccgacgggca

aggaacccac

cgctgcaagce
actggcectge
tggaattcga
tgttcgeget
tccgegaget
gcgaagtgat

ccgegtcegga

ccgecgacac
cgeccacccc
tgcggaacat
ggggectgat
cgctcgaata
tggeggectt

actcgctcte

g88CCgggLL
ctgcccecegge
agaccgacgc
geetgetege
aactgcggct
ggccgegeca

atcccggega

agcgectgag
ggcagtacgg
tcgeegagtt
ccgagcgceat
acctccacac

tgggccgegt

gcegattcat
cagcggcgag

agtgctgcege

ggcectgecec
cgeegggeac
gccgacggag
cgaaagtgcc
gacgggcettt
tgcegaggece

cattccggceg

ccgegeegec
gctgggegge
gggcegteggg
cgectgecac
cctgggecge
tcgecagage

gccgceacgac

cctgattctg
ggtggacgeg
gctgggcecaa
catcagcgtg
ggaggtcgee
ctcattcgac

aatcgaggag

cgtgattegt
cttcgttatce
gctgacgege
caccggettt
ctacaccgcg

ggtggacgat

attcccggcea
gtgctccaga

ggacagaccce

cceggetgece
ctttcgctga
gectgggaca
cccaacctgce
gaccgggtga
cgeegtgagg

caggcccgeg

geegtgecege
geegtgetge
tcgagectgt
caccagacgc
ttgctgagcc
ctgcgggagce

accctcagtg

cgtttcgagg
ctgctggegt
ctgtggccecg
ggcgagggct
tggggcggeg
acctacctcg

gcgcaggatc

gacctcaacc
agccaccaca
cagcceegeg
ctgctgegeg
ctgctetegg

gtgctgcaag

gcatccagcec
tgagcctcaa

tcgecegeact

ccgacgecct
cggtgcaccg
gcaccgggcece
gggegetgge
tgctctacaa
ggctgeacgce

cgctctacac

tcgatcceegt
gcgcecacctce
cggtgteggt
cctacgtgtt
tgcaagttca
accacgegeg

acccggeget

geegetggea
ggctcgaaac
ccggegeega
ggtcggagtg
ccactcctga
aagaaaaacg

tacgtgacac

gggegcetcac
tgcaggagcec
cccaggacgg
aaacgtcgceg
caccgeegece

acctcgaacc
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gcacggcegcece
cgcggccact

gctgeccgag

gcaataccgce
ggtcggegag
gcacgegcetg
cgaggtggcg
atttgccccce
ctttctggge

ccggceacctg

cctcaacccg
gcccatgceac
ggtggtegge
gecegeecgac
ggtcaaggaa
ggtggecectce

tgacctgctg

gacgttgggt
ccagecggge
tctegecececc
cctegtetgg
ccaggcgaaa
cggctacgece

attgaccggg

acagtcgaac
ggtgeggcte
gtcteceggac
cctgegeage
ggtgegeege

ccgcattgec

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860
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gacaccggag cgagcatcga ggtggegecce gagttgeccg tcatcgetge cgacgetgge 1920
ctgetgegeg acctgetget geatctgatce ggcaacgege tgacgtttgg tggeccggag 1980
ccgegtattg ccgtaaggac cgaacggcaa ggegegggtt ggtctatcge ggtcagtgac 2040
cagggcgetg geatcgegee cgagtatcag gaacgaatct ttctgetgtt tcageggete 2100
ggttcgetceg atgaggeget gggcaacgge ctgggectge cgetgtgecg caagatcgece 2160
gaactgcatg gcggcacccet gaccgtggag tccgegecag gegagggeag caccttecegt 2220
tgetggetge cecgatgetgg gectettecg ggagecgecg atgectga 2268
<210> 3

<211> 321

<212> PRT

<213> Deinococcus radiodurans BphP 1-321 a.a.

<400> 3

Met Ser Arg Asp Pro Leu Pro Phe Phe Pro Pro Leu Tyr Leu Gly Gly

1 5 10 15
Pro Glu Ile Thr Thr Glu Asn Cys Glu Arg Glu Pro Ile His Ile Pro
20 25 30
Gly Ser Ile Gln Pro His Gly Ala Leu Leu Thr Ala Asp Gly His Ser
35 40 45
Gly Glu Val Leu Gln Met Ser Leu Asn Ala Ala Thr Phe Leu Gly Gln

50 55 60

Glu Pro Thr Val Leu Arg Gly Gln Thr Leu Ala Ala Leu Leu Pro Glu
65 70 75 80
Gln Trp Pro Ala Leu Gln Ala Ala Leu Pro Pro Gly Cys Pro Asp Ala
85 90 95
Leu Gln Tyr Arg Ala Thr Leu Asp Trp Pro Ala Ala Gly His Leu Ser
100 105 110
Leu Thr Val His Arg Val Gly Glu Leu Leu Ile Leu Glu Phe Glu Pro
115 120 125

Thr Glu Ala Trp Asp Ser Thr Gly Pro His Ala Leu Arg Asn Ala Met

130 135 140

Phe Ala Leu Glu Ser Ala Pro Asn Leu Arg Ala Leu Ala Glu Val Ala
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145 150 155 160
Thr Gln Thr Val Arg Glu Leu Thr Gly Phe Asp Arg Val Met Leu Tyr
165 170 175
Lys Phe Ala Pro Asp Ala Thr Gly Glu Val Ile Ala Glu Ala Arg Arg
180 185 190
Glu Gly Leu His Ala Phe Leu Gly His Arg Phe Pro Ala Ser Asp Ile

195 200 205

Pro Ala Gln Ala Arg Ala Leu Tyr Thr Arg His Leu Leu Arg Leu Thr
210 215 220
Ala Asp Thr Arg Ala Ala Ala Val Pro Leu Asp Pro Val Leu Asn Pro
225 230 235 240
Gln Thr Asn Ala Pro Thr Pro Leu Gly Gly Ala Val Leu Arg Ala Thr
245 250 255
Ser Pro Met His Met Gln Tyr Leu Arg Asn Met Gly Val Gly Ser Ser
260 265 270

Leu Ser Val Ser Val Val Val Gly Gly Gln Leu Trp Gly Leu Ile Ala

275 280 285
Cys His His Gln Thr Pro Tyr Val Leu Pro Pro Asp Leu Arg Thr Thr
290 295 300

Leu Glu Tyr Leu Gly Arg Leu Leu Ser Leu Gln Val Gln Val Lys Glu

305 310 315 320
Ala

<210> 4

<211> 963

<212> DNA

<213> nucleotides for Deinococcus radiodurans BphP 1-321 a.a.
<400> 4

atgagccggg accegttgece cttttttceca cecgetttace ttggtggece ggaaattacce

accgagaact gcgagcegega gecgattcat attcccggea gcatccagec gecacggegece
ctgctcactg ccgacgggca cagcggegag gtgctccaga tgagectcaa cgeggecact

tttctgggac aggaacccac agtgctgegce ggacagacce tcgecgceact getgeccgag
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cagtggcccg cgcetgcaage ggcecectgece
gcaacgctgg actggcectge cgecgggeac
ttgctgattc tggaattcga gccgacggag

cgcaacgcga tgttcgeget cgaaagtgcec

acccagacgg tccgcecgaget gacgggcettt
gacgccaccg gcgaagtgat tgccgaggec
caccgttttc ccgegtegga cattceggeg
ctgegectga ccgecgacac ccgegeegec
cagacgaatg cgcccaccece getgggegge
atgcagtacc tgcggaacat gggcegtcggg

ggccagetet ggggectgat cgectgecac

ctgcgaacca cgctcgaata cctgggecge
gCcg

<210> 5

<211> 29

<212> DNA

<213> Artificial Sequence

cceggetgcec
ctttcgctga

gcetgggaca

cccaacctge

gaccgggtga
cgcegtgagg
caggeecgeg
gcegtgecege
geegtgetgce
tcgagectgt

caccagacgc

ttgctgagcc

ccgacgcecct
cggtgcaccg
gcaccgggec

gggegetgge

tgctctacaa
ggctgeacge
cgctctacac
tcgatccegt
gegcecacctce
cggtgteggt

cctacgtgtt

tgcaagttca

gcaataccgc
ggtcggegag
gcacgcegcetg

cgaggtggcg

atttgccccce
ctttctggge
ccggeacctg
cctcaacccg
gccecatgeac
ggtggtcegge

geegeecgac

ggtcaaggaa

<220><223> forward primer for Deinococcus radiodurans BphP

<400> 5

gccatatgat gagccgggac ccegttgecce

<210> 6
<211> 29
<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for Deinococcus radiodurans BphP

<400> 6

gccetcgagte aggcatcgge ggetceeegg

<210> 7
<211> 29
<212> DNA

<213> Artificial Sequence

<220><223> forward primer for Deinococcus radiodurans BphP 1-321 a.a.
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540

600
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720

780
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900

960

963

29

29

SIE31 10-2015-0048477



<400> 7

gccatatgat gagccgggac ccgttgecce 29
<210> 8

<211> 29

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for Deinococcus radiodurans BphP 1-321 a.a.

<400> 8

gcetegageg cttecttgac ctgaacttg 29
<210> 9

<211> 16

<212> PRT

<213> Deinococcus radiodurans BphP 485-500 a.a.
<400> 9

Pro Gly Glu Ile Glu Glu Ala Gln Asp Leu Arg Asp Thr Leu Thr Gly

1 5 10 15
<210> 10
<211> 15
<212> PRT

<213> Deinococcus radiodurans BphP 481-495 a.a.
<400> 10

Glu Pro Trp His Pro Gly Glu Ile Glu Glu Ala Gln Asp Leu Arg

1 5 10 15
<210> 11
<211> 11
<212> PRT

<213> Deinococcus radiodurans BphP 485-495 a.a.
<400> 11

Pro Gly Glu Ile Glu Glu Ala Gln Asp Leu Arg

1 5 10
<210> 12
<211> 10
<212> PRT
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<213> Deinococcus radiodurans BphP 485-493 a.a.
<400> 12

Pro Gly Glu Ile Glu Glu Ala Gln Asp Leu

1 5 10
<210> 13
<211> 9
<212> PRT

<213> Deinococcus radiodurans BphP 485-493 a.a.
<400> 13

Pro Gly Glu Ile Glu Glu Ala Gln Asp

1 5
<210> 14
<211> 8
<212> PRT

<213> Deinococcus radiodurans BphP 485-492 a.a.
<400> 14

Pro Gly Glu Ile Glu Glu Ala Gln

1 5
<210> 15
<211> 7
<212> PRT

<213> Deinococcus radiodurans BphP 485-491 a.a.
<400> 15

Pro Gly Glu Ile Glu Glu Ala

1 5
<210> 16
<211> 6
<212> PRT

<213> Deinococcus radiodurans BphP 485-490 a.a.
<400> 16
Pro Gly Glu Ile Glu Glu

1 5

<210> 17
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<11> 32
<212> DNA

<213> Artificial Sequence

<220><223> forward primer for Deinococcus radiodurans BphP 485-800 a.a.
<400> 17

gcggatccat geccggegaa atcgaggagg cg 32
<210> 18

<211> 32

<212>  DNA

<213> Artificial Sequence

<220><223> reverse primer for Deinococcus radiodurans BphP 485-800 a.a.

<400> 18

gectegagtce acceggtcaa tgtgtcacgt ag 32
<210> 19

<211> 32

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for Deinococcus radiodurans BphP 481-495 a.a.
<400> 19

gcggatccat ggagecectgg catcecggeg aa 32
<210> 20

<211> 32

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for Deinococcus radiodurans BphP 481-495 a.a.

<400> 20

gcgaattctc aacgtagatc ctgegectee te 32
<210> 21

<211> 32

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for Deinococcus radiodurans BphP 485-495 a.a.

<400> 21
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gcggatccat geccggegaa atcgaggagg cg 32
<210> 22

<211> 32

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for Deinococcus radiodurans BphP 485-495 a.a.
<400> 22

gcgaattctc aacgtagatc ctgegectee tce 32
<210> 23

<211> 32

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for Deinococcus radiodurans BphP 485-494 a.a.
<400> 23

gcggatccat geccggegaa atcgaggagg cg 32
<210> 24

<211> 29

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for Deinococcus radiodurans BphP 485-494 a.a.
<400> 24

gcgaattctc atagatcctg cgectecte 29
<210> 25

<211> 32

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for Deinococcus radiodurans BphP 485-493 a.a.
<400> 25

gcggatccat gcecccggegaa atcgaggagg cg 32

<210> 26

<211> 29

<212> DNA

<213> Artificial Sequence
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<220><223> reverse primer for Deinococcus radiodurans BphP 485-493 a.a.
<400> 26

gcgaattctc aatcctgege ctectcegat 29
<210> 27

<211> 32

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for Deinococcus radiodurans BphP 485-492 a.a.
<400> 27

gcggatcecat geccggegaa atcgaggagg cg 32
<210> 28

<211> 32

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for Deinococcus radiodurans BphP 485-492 a.a.
<400> 28

gcgaattctce actgegecte ctegattteg cc 32
<210> 29

<211> 32

<212> DNA

<213> Artificial Sequence

<220><223> forward primer for Deinococcus radiodurans BphP 485-491 a.a.
<400> 29

gcggatccat gecccggegaa atcgaggagg cg 32
<210> 30

<211> 32

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for Deinococcus radiodurans BphP 485-491 a.a.
<400> 30

gcgaattctce acgectecte gatttcgeeg gg 32
<210> 31

<211> 29
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<212>

<213>

DNA

Artificial Sequence

<220><223> forward primer for Deinococcus radiodurans BphP 485-490 a.a.

<400> 31

gcggatccat gececggegaa atcgaggag 29
<210> 32

<211> 29

<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for Deinococcus radiodurans BphP 485-490 a.a.

<400> 32

gcgaattctce actcectcgat ttcegecggg 29
<210> 33

<211> 21

<212> DNA

<213> nucleotides for Deinococcus radiodurans BphP 485-491 a.a.

<400> 33

cccggegaaa tcgaggaggc g 21
<210> 34

<211> 18

<212> DNA

<213> nucleotides for Deinococcus radiodurans BphP 485-490 a.a.

<400> 34

cccggegaaa tcgaggag 18
<210> 35

<211> 6

<212> PRT

<213> Artificial Sequence

<220><223> 489th Glu-substituted Deinococcus radiodurans BphP 485-490 a.a

<400>

35

Pro Gly Glu Ile Ala Glu

1

<210>

5

36
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<211> 29

<212>  DNA

<213> Artificial Sequence

<220><223> forward primer for 485th Pro-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 36

gcggatccat ggegggegaa atcgaggag 29
<210> 37

<211> 29

<212

> DNA

<213> Artificial Sequence
<220><223> reverse primer for 485th Pro-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 37

gcgaattcetce actcctcgat ttcgeeege 29
<210> 38

<211> 29

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for 486th Gly-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 38

gcggatccat gcccgeggaa atcgaggag 29
<210> 39

<211> 29

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for 486th Gly-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 39
gcgaattctce actcctcgat ttccgeggg 29
<210> 40
<211> 29
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<212> DNA
<213> Artificial Sequence
<220><223> forward primer for 487th Glu-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 40

gcggatccat gececggegeg atcgaggag 29
<210> 41

<211> 29

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for 487th Glu-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 41

gcgaattctc actcctcgat cgegeeggg 29
<210> 42

<211> 29

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for 488th Ile-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 42

gcggatccat geccggegaa geggaggag 29
<210> 43

<211> 29

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for 488th Ile-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 43

gcgaattctce actcectecege ttegeeggg 29
<210> 44

<211> 29

<212> DNA
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<213> Artificial Sequence
<220><223> forward primer for 489th Glu-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 44

gcggatccat gcccggcegaa atcgeggag 29
<210> 45

<211> 29

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for 489th Glu-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 45

gcgaattctc actccgegat ttcgecggg 29
<210> 46

<211> 29

<212> DNA

<213> Artificial Sequence
<220><223> forward primer for 490th Glu-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 46

gcggatccat gcccggegaa atcgaggceg 29
<210> 47

<211> 29

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for 490th Glu-substituted Deinococcus radiodurans

BphP 485-490 a.a.

<400> 47

gcgaattctc acgectegat ttcgeeggg 29
<210> 48

<211> 18

<212> DNA

<213> Artificial Sequence
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<220><223> nucleotides for 489th Glu-substituted Deinococcus radiodurans

BphP 485-490 a.a.
<400> 48

cccggegaaa tcgeggag

<210> 49
<211> 35
<212> DNA

<213> Artificial Sequence
<220><223> forward primer for Flag Tag
<400> 49

gcggatccat ggattacaag gatgacgacg ataag

<210> 50
<211> 35
<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for Flag Tag
<400> 50

gcgaattctc acttatcgtc gtcatccttg taatc

<210> 51
<211> 29
<212> DNA

<213> Artificial Sequence

<220><223> forward primer for His Tag

<400> 51

gcggatcecat gcaccaccac caccaccac

<210> 52
<211> 29
<212> DNA

<213> Artificial Sequence

<220><223> reverse primer for His Tag
<400> 52

gcgaattctc agtggtggtg gtggtggtg

<210> 53

18

35

35

29

29
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<211> 41
<212> DNA
<213> Artificial Sequence

<220><223> forward primer for Myc Tag

<400> 53

gcggatccat ggaacaaaaa ttaatttctg aagaagattt a 41
<210> 54

<211> 41

<212> DNA

<213> Artificial Sequence
<220><223> reverse primer for Myc Tag
<400> 54

gcgaattctc ataaatcttc ttcagaaatt aatttttgtt c 41
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