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A 138 JolA], A7) FAE FEHIIE KCIC 12442BPS) Slol Bl nl A ZFo] o3 AiEE dd=2 3
Al AL EAOR = g3 duldo A
AT% 15

A 1] §F wAe e Bae] g At BENA AGAE WA 2

1

o

A 1536 QOIA, A7) FAE FEWEIL KCIC 124428PQ) Shol Bl wr} AlEFol ola) AAEE wUZE
H A

AN AL 5o k= &5 G HAgY.

A7+ 17
A 3 WA A 5% F o
& WA A 98 F o=
st &
AEHE 159 ol Iz o] FEE g, 4E9WE 169 olrit JEZ o]Fox HAE= o,
AT 159 opn|iAit Ad F 5HA ofn| Ak 7]l S
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gako] 444 ojn|mto g2 X kE ofm Al HE
2 o]Fold HEE B e AEUE 169 opv|xAt E F 59A ofnial 7|0l SF gk A o)
LAto 2 X3hE ofn| At AER o] Fojz]l HEE g1 HolHoR Ajtste A, v V] FAE AAS
= stolBmrl HEFA Aad ol s Xl §F dd HE £ GAE VE
A3 18
A 1730 QJolA, A7) A= FEMH S KCTC 12442BPQ1 slol B Enl AZFe o& Aty s ddIF=2 3
AN AL EHoE g 3 @ HE £ HAAE 71E.

A S 52 gudo A B AA T2 AT AIEZ g4 Al 2wle #e ASRA, tl GAEtAE
ol :FAL Zt] 2 F#H 2~ (Deinococcus radiodurans) 2] 3 & a9l g o v EaE
(Bacteriophytochrome, BphP) S 24 feld it JEI= HLE, 7] HEE BI1ES Fol¥oz AE 4
e A F A7 FAE AN S Qe stelREErf AES #e ook, EI, B udye 7] HE=
HaE5s 3dsts ZYRIUSEE A ols xgsts WE T JFASA, A7) fE2 Hass X9s)
= 8 9ud 2 7] §F wE s Ax, A4F £ FAS7] 9 ¥ UiX 71E S 3$ Aot

W F 7] &

83 gwd we ZYPE=E 40 o8 AAEAY A TEdeRyH wEE 5 k. 2, ol
gk uh o H g AI7F WHoll A w Ao, Makeke] A@HolgtiE we] gtk wEkA, B gy me =
A ZYFE s ot es Azl o AXE FAARA IS B 2 duld 2 2y T
=2 Aaksls Zlo] warxsith. aed, AE @464 A ZYHAE=(E e ZHEs)E Axd
ZA e ZEolale g ow 9% Eal|(degradation)d] WAE S Qi I HE A guwldd )i &
A7E E2AEHE AL olUolA geEHE A7 EAEHA FE B4 dwAS GAshE o] folatH ¥ 5
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o] 3t Zﬂ%% FES7] Ystel @uld B EE dIEX i) ARgEHoistth. WA el (protein
tagging) W= AIEX )7 (epitope tagging) OﬂJJEJ Bl 39 HES 54 dide] 39 Add o
As Q=T 5“@ BAE A#star, o]E As S5 AE QA AN F IEZ g gk AES
olgste] B4 wAS AE, A, AASAY 54 whdlde] N O $x e, s 7 Tl AMEE
= AZ3 DNA Fyolth. 4 A

4

o2 FHL JqIEZ g9 oo tig #zt=<l 7%11]7} EAls, A A4
3l oI EX gl2gt oo W FAAES MusE AL 928l B8 BX (Western blot analysis), WA
(immunoprecipitation), %% 33 (immunofluorescence), WA EZ38(immunocytochemistry), W 3HA A A

(immunoaffinity purification) W So2 EZ oildS AZE == AATL 4 7] wdod 54 o
sk &) Aol daAds AAL = vt

Re)

fﬂzﬂ a7 (protein tagging) X Y EX 7 (epitope tagging)ol] AREHE JIEX HIEE 67

vt 7] Areo] #Fe FE= Bl(e], 6xHis Bl1) WA 40kDa HEe] & © A (o], MBP) o o2 #
LEE3 g7} o]-87Fs s [Stevens, R.C., (2000) Structure Fold Des 8:R177-85 =] BAZ o= 3 U
30709) ofm|Aito® o]Foj HMEZ B} AMEET. His-El4d @lde Ni-NTA(UZA-UEZZE oA
J) FA G SolHow EPEM, o] EDTA EE olv|ttEe o3 &4 + AUt L o= TES ~-

st ol A (MBP, 39670 o}mlxAb, 40 kDa), 2EFEEaAA whild A ZAREU-A3 FE=(CBP, 267] ofv| =
&, 2.96 kDa), GFP(2387l o}m|=At, 27 kDa) % ZFEHE2-S-E#@ AT 2bo}A(GST, 21171 ofn| =2k, 26 kDa)
7b AIAE B AHAE gilde] AE e A A" F Ak =3, dvbH o R JHg A5 AREHE 9
YEX g2 comyc B2, HA B2, FLAG BlZL & £ & 9tk cmyc BT A cmyc 9 AZHFE f
HE 1071 ofu]al Aolo] oy EX ej1o]i[Evans etal., (1985) Mol. Cell. Biol ., 12 : 3610-3616],
HA Bl2E =32 dnZ-FEd(influenza hemagglutlnm) HA-1 Sl d 2 5 faEd 9719] ofvx4l Aol
o] o9EX ejzzo|th[Field et al., (1988) Mol. Cell. Biol., 8 : 2159-2165]. FLAG Bj1i= 9hel|a] @ djo}x]
T7o=253E FHE 879 O}H]‘;_{\l— Aole] oyEX ejzo]t}[Hopp et al., (1988) Bio/Technology , 6
1204-1210] .

o

E 1m X rlo

S, JFEXZ B AMEEHE YEZ Hie 3 gy §3EAE W 54 dwA 39 e
AEeE Ao HAade] FFS T Zlo] ugAdy], dutyoz oyt 7 01]\*52 (S Eo] GST
BT Em MBP D) HA e e) les WAANTE SO wAEE T v, AjA e Adelrh g
o FEZ =, dF 59 FLAG B2, cmyc BlZL T2 19 §3H 5¥ whiido] B A JgFS nA
A @i o] g FAt wig- SelHom Ajto] ThsdtH, oW Ages 3 gl AA"E Favt gl
7] diiol a4 F2 AMgEa ek, 2y, cmyc EBl29F FLAG BlLo] olmimal MEe AA7A dEd A
A AE W dEld F o] di e U Ado] 2FH oA B1E AN A9 HHolA wk
& FEstaL, ol#g H|FolA A W 5A 54 gheide] R 9 Eele] wart o] A AHAES
dojrgl= EA47F 9thKsenija Gasic et al., (2005) Plant molecular biology reporter 23:9-16]. ©]#|3%h
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AP F, FHAUd AAGAFS Hol=FA A 2]/ 2~ (Deinococcus radiodurans)e] F ¢=& o
E A% (Bacteriophytochrome, BphP) Hi= ©]o] @S WAoo R ALl TAdEFE A E

TukE A, AkE FAE o] 83ty HolwmAA 2 B R~ (Deinococcus radiodurans)

= (Bacteriophytochrome, BphP)& Ao = oI E3 W3 (epitope mapping)S T3t 6~7

4
;

A7 4 BAS sty ko], B we AdWF 159 ofunal Ad® o]Folzl FE =, AIdWs 169
oAl AR o] FE =, AMEWE 159 ofv]alt AR o]Foixl HEE F 5WA ofn|xAF 7]l
SRR AgA omnito g X 3hE FEE T AT 169 ofv|ial AER o] HEI= F 5WA
opn| At 79l FFEAlo] AfA olmmalo R XY FE S FA9 QA F9 T Ao AT o=
EFete HEE B1E AFSh. oW, 7] A5 oAb WElY, deld Ee FaldlA Y o
L sl Aeo] wiekAstar, debdel o] o migb sl mE, v ADHE 169 ofn| Al A DR o] Fo
2 HAE = F 5¥A oAl 7|1 FREALe] A4 ofuato® AFE FHEEE AEWIE 359 ofn|wAb
MER o] Fo7 Ao] uigh4 st}

w3, B oo Ay AHE gaE 39gete ZYFFULEEE AT, olu, A7) AYE s mdgst
v ZEFEUoEEE nEdsAE A9HE 332 47 MG, AEHE 349 ¥7] A e HIHE 489
@7 AEe 23S £ o w3, A7) HEE Has 3dsis 2w EULEsE vEEsAE Ad9us
299] 97] HEE A £wE ZEolwe MEwME 309 97 AES R 9w ZelolwE FAE Zgold
A AT 319 97 AES 7Rl W Zejolu el AANE 329 7] A LS 7R Hwek oMz
AR Zefolwd R ADUE 449 @7 AES 7k & ZElolmel AEWE 459 97] AMEE THA o
Wk rElolmz A Zelolwde ofF FAHE 4 ok

T3, 2 oage JgEHE gag 3dsis YR EE $45) A% Zeelwas Alwdtt. ow, A
7] Zeholm g2 nlgt A s A 299 H7] DS JH £ Zelolw el AEWE 309 9] MES
7HA Qe Zejeln; AMEdWE 319 ¥ AEe 7HR £we Zalolmel AdRlE 329 F7) MES M o
Wek Zaoln; i AEWE 449 47] NES M &3 Zaeln el MERE 459 47 AES 7 9
g zEow R 74" = Q).

T3, B aye A7) JEE Has Z9ss ZEFEUEEE Xdsts Axy WEE L9ET. o, A
7] Az HEE 229 9 e 4d 95d 5 Aok T3, A7) 2d dE e A 54 g s
IRt 57 ZwEUEEE 9 xdsta, AV 53 FwEdeEse HEHE 9o 39sts i
Fy oz A4H AL 5HoR g}

3, 2oyl 24 guld 9 oot Ay FEE BaEs e §F dudS xIsit. om, 47 &
T s 45k HEE Has AdHs 159 ol AR o] Folxl FE =, MAWE 169] ofn|wst
MER o]Folx HMEI=, MAHE 159 ofumal IR o]Folx HAEYE F 5MA ofv]iilt @7)el FFEat
o] aFA oluwstoz AFE HNEE E= ADHT 169 olujwit IR o]FojF HEE F 5¥A ofnx
A 79 SR EAe] a4 obvstow AFE JFEE=E A Q1A F9 ke A Ad FoE 2§
=

T3, B oage A §F 9Ndg 39t YRS ULEEE At

Y, B w7 gHE Has madste EEwIdeEs, A7) gHE Has adste ZEwId e
=5 Xdsle Az 9F, 47 9 auds 3dsts ZEnEdeEs 2 A4 ¢ auds adsdes
ZYFEFULEEE Egste AxF AEHZ o|Fofzl FoM AEd ol il =YE AL EHo de
P A S A3t

T3, 2 Oye 7] §F duds HEE o o dAeh HEAA AFAIE 9 2 3] FAlel A
gH g% g QS FsY FS BAste gAS E@ste §F vl AE:ie A, o
u, 47§ vude §3 vud s Idste TYwEHLEHE B olE XFste AR HEHr =94
P AgA o8 FEE 4 Aok EI, A7) A= wpE A FERETE KCTC 12442BPQI Sho] Hg] Ewt
AT e AaEE GUAdFE A9 AL EHow I}

TS, 2 OHE 7] & duAs HEE o ok dAe JEAA AFA = 9A; 2 3] A A
FE FF 9w S Irsts dAE 2 §F dude AAYHE Al o, AV §F wwAe
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AFEEE R AAES P oRs Jehd ®Axelth, FL, ¥4 (1-755 o}w|=At, BphP); APHY/HKD (1-321
F, BphN): = 19 (B)+ deolmzA~ gy FH2=(Deinococcus radiodurans)®] BphP o}xehaz =l
BphN o} chulad S Ni+—NTA 3} aRvEaY9E o]&sle] AAstaL BVl 205 B¢ wjoksk &, SDS-PAGE 4=
&etar, ofd(zine)-frE FFl gk BV A4S BAS AH(LE%) H Coomassie BlueZ e A (A%
Z uyepdck. 10 BphP 2F%%, 20 A% BphP, 3: BphN ZFF%, 4: AA¥ BphN. A =0 - 4% ¢ Al
Z: pH 8.0, 100 mM Tris, 200 mM NaCl, 10 mM o]vw|t}Z&/8=: pH 8.0, 100 mM Tris, 200 mM NaCl, 150 mM ©]
=
2= A

ol

o}u] LA

pus

ag

il

av)

A2 FAE o]&ste] A% BphP B BphNell 3]
phP @ BphNell tsl SDS-PAGES =38}aL Bphpe] A A
N E o] g3kl =" F%S Y3t P; BphP, N; BphN. @& A
dete] EA8l= dVEXE e A8 dad EFo=m 3,

FAE gaE B AAE e o
H 2 A (2B8, 2C11, 3B2, 3D2,

£
o]

A

A)
b |

o g
ol

>,\1
|

=3 N-2H B-915 FASkE PCD 72 7F DrBphPet fAREE @ E JEAFE @ HQ Oat PhyA7l BphPo] @
2 A 579 wkeehsA o RS Sele Avts e

bt

4= 307 Ao e 12 dFEX g Ays " 53 2 coomassie HANS
5% 3H7 Al ot 23} o yEX g AnE 2" EF 9 coomassie FMS T3 YE
2 %= 504 "3H7"S 3H7 SAE YERHI "Anti-GST"E anti-GST &AS LpeRATE,

= 6& 3H7 FAl W 37 dlvEZe] WS vty 98 A" 2X%E £3F dajelr. = 6olA
"485-490" Bl "485-491"> Z}7f rBphPe] M| opmidt M T N-UEE 7|FOR 485-490 91A]9] opm|iib

Folx FE = B 485491 91 9] op|mal MAR o]
AA oprlat A T N-TEE 7]EOR 485-490 A9 ofv
719l FFEte] debdor AddE HE =S ekl B, = 6014 "SH7"> 3H7 FAE Wb "Anti-
GST"+= anti-GST FA|E vrekdict.

Bl2E GST @l de] N-dode] B9l &3 duldo] gt Aor Aoz ddE
=] It}. = 794 "Anti-Tag":= A}

N
olr
%
o "
T
o
=
rlr
g
[>
)
ilud
il
o
[e]

g2 JA5)7) g FAH fg

wowgel 9 Hve BH wude] gA £t PE 52 A9 oVEx B Axdel o]g8 F g A A
BE dae] $i Aotk B owgel me A fES gt AdwE 159 obuxdt AGR o]Folq
FE=, AGUE 169 obrlil AAR ol ME=, AAME 159 opvwil AUR o Fojzl HH= F
5AA obval 27191 FFEEA] 254 ofulwitoE APE PEIS T NANE 169 ofvlit AL of
Tolzl WEE F 5UA oprwAt 1719l EEAC] 254 oprwmitom AHE WETE FAld A4 29
EE gAe A% R EFUTh B owgel PANNA REE Gt wud Ba EE uEL s 4
5 m@HoR AgR 5 Ark ¥ owgeld go] 'RHE Ha'E B audel el vuw Agd 4
e WESE orjan. E@, B ogoA §o "duELE 54 A o A48t FAATYAL B
AEG T AES WEe B4 A4 FAE vt B owge] me s B AduE 159 o
A AR olFol MES, AAME 169] opr] it HAR o] Fojzl PE=, NGNS 159 obrlwt A=
o]0l WEE F 5AA ofvliedl 1719l FFFA] 254 oo n AE WES Ei AINE 169)
obal NA olFold WEE F SwA orlwit 279 FRHALe] A4 opvwmitoz gE Pe=g
Aol Q4 9l e A AF P2 TP 4 1 Aol 2 ARHA @itk dE Eof, ¥ ¥

ofr]rit 7S 7R FE| =Rl Alo] wpehA sy, AEWE 159 ofnmit AR o] F il
Foll FE =, AEAUE 159 ofjit AR o] Foi3] FEHE T 59 ofv]wit b

mabe s AghE JEE e AT 169 ofnnal MdE
Ao mE FE= B2 T AEHE 159 ot YR o] R3]l FE= 9 A4
169] ol At E g o]Folzl FE == dolkedA A F]FH A (Deinococcus radiodurans)e] @ &
191 dlhel|2] 9| =5 & (Bacteriophytochrome, BphP) S 2RE feld Aoty FAHoz, A7 MIdHE 15
ofr) st IR o] Fojl HEE= tlo]lwFTA B A~ (Deinococcus radiodurans)®] 3 4§ whilA

9 o
I
) il
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NS
o —
ol
B

I
i

fo o ol N
1= 1’01’
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ol vlel|g] @ 9] E & (Bacteriophytochrome, BphP)2] A olw|i=At MA(MEHE 1) T N-UES 7]FO0 7 485
A AXFE 49104 §X ol Dl ofn| At JVER o] Fol HE| =o|th, FES, A4U] A

g3 169 o}
Al g o]Fojxl FAEEE Ho|wIAA HYeFH~(Deinococcus radiodurans) e F £ Aol uwh
H 2] &3] ¥ =& (Bacteriophytochrome, BphP)¢] A A oluj=Al I (MIHZ 1) 5 N-EBHS 7|07 485HA)

[e)
18 490MA SR 0] ST oAl AV B o)l HESelth, $7] AAWE 159 obmat A
2 ool HHE EE AAUE 169] opn)wil ADR o] Fol7l HE el A suA obuliit 179l FFEAL
° 9]

¢

FgA et AY REgA FFAQ d8S gt AoR FAHEM &5 opiilo R XFEE 4IRS 15
9] ol PR o]Foijz HMEIE i MIAHT 169 ottt MR o]Foljd FE =9 ouEZ iz
Ao 7Iss A AslEHA Ferh olw, AV &5 obvwabe HddEid, ERET, olhRAl, {4, Z
4, dEed, €, dEbd FelA de"  glom, HEY, dEfd EE FAAA AEEe o= g
¢l Aol wighAsta depdll zlo] o wpgAsith. & Eol, 7] AE¥E 169 ofuxil AER o] Rl
HE= F 5 opniAl 7|1 SR Aol dEfdo® XFE HMEI=E AIAHT 359 ol AR o] F
otk 7l Ad 359 ofHx4l AER o]FoX FHEE dHolxiAL gkt 2 (Deinococcus

“ﬂji L.
radiodurans)®] % & WAl vhe) 2] © v E I (Bacteriophytochrome, BphP)e] AA| olm=il A (MW

3 1) T N-TEEs Vo2 485WA AAFH 490HA R FEete olnlal ITE F 489 A H ol 3|
Gl ol Al JA7IQl SR EAbe] depd o R X 3hE jE solt),

Bodgo] o do WE HIdHE 159 oluwit IR o]Foizl MEIE Bl T HAUE 169 olu=it A
g7 o]Fojzl HE = g Ho|xmAA ) eFH~(Deinococcus radiodurans)®] WHEH|E QI EFZS HY
o sfo] T4l WyoR stolHekvt AEFE Addetal, 7] stelneivt AEFREE AAd FAES
e F, A7 FAE o] 8sto] oI EZ W (epitope mapping) S FHAFOo =N AAE T o]k, dHolx=FF
2~ ] FH~(Deinococcus radiodurans)®] HHE|2] LI EFTES "DrBphP" & "BphP'Z FEAISTE. Hlo|w-F
A grewidss AL, 1x, Adtsk, A 3R AFE F e ¢ AAEY dFolt. JEA
F2 F W A3 E FFE el AEE dEd e F 58 duARA, J]EY oA E 154
ol EAgtha de A Aoy HT Alelidtd o), e dtd ok, oEweHte Hol, o F(fungi) &
oA ofe] 7}A I EAF A F FEAEC TAHIT. 53], HolxIZAL GrwiAet FERU o

5 =

Z7] = AH(Pseudomonas aeruginosa) s oA WAHE I EIAF FAF F FEAES BphPE HHEHJOH, o5 F
DrBphPE AMEHZE 19 olnwit MIER FAHE 755719 ofn]xato g A wo] lti[Davis SI, et al.,
(1999) Science 286, 2517-2520]. BphP9] N-¥¢t B9 &= A& IEIFI A 22 A Jdoy -
@ ool AE JEAFHE tE 32HW 7)uA] =l (HKD)o] FEASka dth[Karniol R, et al.,
(2005) Photosynth Res 392, 103-116; Giraud E et al., (2008) Photosynth Res 97, 141-153]. 12| 3L DrBphP
= 0E 240 = glolx HygWEdBV)I Agste] 71Xl Pr/Pfr olA%S FA3}H Vierstra RD et
al., (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].

oh, ¥ wge] mE A REE B A A ANET WP WAL FAHon AP WA,
=

gol=xA 2 2] Fel~(Deinococcus radiodurans)e] BphP AA] ZAojo] &fdsl= FHAAHAEHE 2)9
DrBphPe] N-"hsS 7o & 1-321 A9 ofmiito g o]Fojx] ZPWE=(AMEHSE 35 ©|sF, BphN EE
DrBphNojg} sheoll dlEsls FHAHAMERE 4)E A (= 19 (A) #F=x], ©|& pET28a(+) #E ol Adgh

, BL21 #IHE AEE o] g3te] WAAZ I F, pE128a(+) Mol £ His Bl o] §3te] Ni -NTA
st ARntEI2H (QIAGEN) 2 ©¥ld AAE it 7] w3 ¥ BphP @A (MEWs 1)F BphN
A(MDHE 3)ol= BV ZAdlel Fa3F 93-S 3l PASS GAF =HIQl 2 Cys—24 #7117} B% E3HE o] 917
ol 71 Al ERke 2 BVate] Adte] 7bEsicl. BphP @A BphN wulde] wrd 9 HAE 1ty 93t
, A2 BphP w2z} BphN ©rlde] BVS FH7letar 1083 g-2olA 23 e A7l & SDS-PAGES =335}
1 % coomassie 9 zine XS AAIS A3, BphP w9 BphN whiido] iy 3l AAE 1T F
AoHE 19 (B) F=x]. t&o 2, BphPoll tidh ddZFE FAE AFstr] 9ste], A% 658 4H BALB/c
o] B} &Pgo =z dolx=mA~ & FH 2~ (Deinococcus radiodurans)®] BphP ¥l & = BphN whal
omplete Freund's o]FHES E§ate] 57 U FAE AA g & npe-~5 3| AAA B HZFE I3},
FF AA vkl 1 3 HATHIA &} HTWiA| & ZolFr
ELISAC) 98] &AEe A AAS elsta F 24719 stolBu|mnt AEF Fr F2& AESAY. F 24
Mo slolBEEnl MEF T FE2d tiste] dPdoz FAEIA Y BphP ©@a @y} BphN @2 2 Fusion plate
ELISA EHIZEES AAste] 2 A% AEE Fosdrh(E 2). 2 23, 2B8 23 2011 22 Ho|=zAx

D= e S R - A = A DU

tlo o
o I

o,
o
o]
o
[Kl
-+
o,
ikl
-
ofN
X
kel
il
o rlob
2
o
fd
=)
bl
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t] @ F# 2= (Deinococcus radiodurans)®] BphP @@y} BphN w@l Ao BHE o 37 WA s ZHog H
o} BphP ©h¥ o] N-wet 2918 QAstE Ao FAHFEQUTH. X7k 382 F8 2 3D2 22 BphP vz oA
T E2 FAE Rola, BphN @i Ed M= 0o 7k A5 UEhlE Ao Bol BphP @wEe] -
1M et e Aow FALAL. olEFHE tEA U7 FEY A9-olE BphPeW Aol =& F=XE Ho|n
BphN @l Ao e 424 X2 Yehfls AoR Hol BphP @z (-2 £ o] N-Td F9% o A%
A2l Ao FAENAY. 1 F A7) 579 sfolHeent MxF ZEd] tlgte] 13} cloning plate ELISA
Hl~E 24} cloning plate ELISA HIAEZE AAEQ 1 HEFH O R ascitesE At Ao AAES A3PstA
o}, 12 A3 5709 GLdEFE Al 2B A, 2C11 A, 3B2 A, 3D2 A L 3H7 FAE FrsFT). e
o2 AAZE @ FAge] 71Hd L GAS BphP @Ay} BphN e disiME 22 ZIE Jeld=A g
Slaf 7] 9ate] =8l EFE(Western blot)S AASAT. AAH BphP whal A} Bth g 5400] Tthaj li}
A 2A 7o) ddEFE FAES 2% 27D il 1:10009] H] &= ARES F 231 A2 HRP-vH$-
FA(SIGNA)E 1:10000 HI &2 At =6 BFS AAskdth. 2 A3, 2B8 I} 2011 FA= o}olﬁﬂ
Tl AESF %E—Oﬂ 3t ELISA Bl~E9} w7k o] ZAx = BphP wl @3} BphN whulde] 2% Agtsl= Ay
7F Ugth(= 2). webA] A7) 27FA] @Al ESF BphPo] N-wetk H-9lo] Agtele Aolzhar Azte & Ut
¥]al 3B2 dzﬂ 9 302 A= BphP Tl Ae] disjA s ML Lpgkon; BphN whil Aol tisiAs et o
¥ ASE Ho| BphP @] C-Uek F-9jo A3{E Aolge ARE IS & AUTH. AR, 3HT A
7d9-ell= ELISA H|Z=Eo|X ] Aol 24 Q=X BphP W Awrs 1A st= A7t vgith, &g 7—}7—}
1

4z

[> (m

A

o

o FAEY A3 AEE A¥Ey, N-2d §F9o Adtsk= 2B A # 2C1 % A7t 7V ZeAl Akl

o - RS Qdta AZEE 302 FAE aRThE oAl QAsE MEE Bt 1 E}Sgi 3H7
A B 3B2 A £ow A A }L W=z vk fzjj, DrBphPi= A& JJEELEJ% FAE F2E A
I Y, 53 N-2d 89S A3 PCDE DrBphPe} A& Y EFE E5FolA PAS, GAF, PHY t:uﬂo]% X}
std, A7) @AlEo] DrBphPet A Q. E(cat) YEAE Wildy wkSdlex] o RS Folsu ity &t
A7) dolx=3A B 72 (Deinococcus radiodurans)®] BphP ©Hiide] tfst dAdFE A E 5714 BT
LE FHEAF @A (0at Phyd)dl= AFsA e A5 BUTHE 3). webA 7] doleiAs 2oy
G

(Deinococcus radiodurans)®] BphP o] tfst ddEE FAEL 7€ Oat IEAF e v
|53 T2 oI EZE Q1438k= BphP 5ol A= FAAS 0 5 Ak, &g, o
A Eo] 1A AIEZE dYFoEN, J|E] dHx AEAY o= "l E i?}ﬂ‘ﬂ ﬁlxl ‘1’%%
Sol7 Y= gz AT & JdS5S WUt FAFSR A7) dolwiA R
radiodurans)®] BphP wade] gt wdAdFE FANE T 5olx ZAYE K 37 FA FE HAEH=
(recombinant partial peptide)E #|2}slar, oI EX W3PS AAsIATE. A4 22 DNAZ DrBphP2] A of
sl A (MEiE 1) F N-EEs ]%2:?»_ 485~500 91 x9] oAt M A(MEHE 9), 481~495 9] 9] o}
At AE(HERE 10), 485~495 #1219 opmiedt A (DS 11), 485~494 1A 9] opm| it A (AW
3 12), 485~493 99| o}m At A, 485~492 x| 9] oln A A (M EHE 14), 485~491 9|9 ofn| Ak
AE(EHE 15) R 485~490 919 ofn| Al NA(MNEHE 16)S 27 E3tele JFHE dAlES A&k,
A" EXS 38 4% 7t §75 &k, 1 A3, 3H7 A= DrBphPY A opw]=iF AF(MER S
1) F N-2eS 7F07 485-490 Ao sl 671 ofnwak ME(HNEHE 16)7 EA45HH o] A3t
Al A ste] Adete RS geleklnt. e, 3H7 A= DrBphPe AA ofniAit MEA(MEHS 1) T N-gdd
S 7]Eo R 485-491 f1A|d| sdet= 709 ofv kAt AE(AEE 16)e] tis| o AsHA @ag}i AL F<l
SEAATt. o]ZEE 3H7 A9 CIFEZE AEHE 159 olu|xAil AES ZhE HEE T AEHE 169 o}y

N oo
_>:‘_L

> _1
;‘i
il
[—o

2~(Deinococcus

e g 2 WEEYL HASYn, oF WES Baz AT 4+ 98 FAsAn. w3, ALus

169] obrxat A9 F shbel opvladt 2717h A4 obulealel debdoz ABY A= UAES 27 A

A5, 7 AT olgstel oMET WL ANSAG. 7T A%, ALUE 359 oprlwt AEE k= W

2o} 37 BAe E e dmEre Aled 4 oS selskt

EE, ¥ odyge] PES Has AAWE 159 ot AW, NS 169 ol NA EE ALWE 35

of ofrliit N Slo] G ASHE Fuals] sl BAF e oVEL das 2 ez ATY 5
o J 5

¢

Atk dlE Bl ¥ I FHE Hae 54 dwde] HAE 59, AA 5, 7HEAY 55 FEAIT7] 4
AEUDT 159 ofn|xAil AE, AE¥s 169 ofniAil Ad EE AEHS 359 ofv|xAt Ade] HA ®lZ,
FLAG ®j=z, His Ej=L, BCCP (biotin carboxyl carrier protein) B+ MBP(maltose binding protein)”7} A3%t%l
olF EH:LA FHE AeE = Ak FETINES TR A200502213085., 1= /HES FHE A200600997105., T
TEEESTH A6462254% 3hx). wE, B O] JAEE Bas AEHSE 169 ot AE, AEWS 16

_11_
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59 o}m =2t A Foll HA Bl7L, 6XHis ElL, c-myc B2 ¥ V5 EjL FoA]

A Ha 2 o g9 JEHER ATd & Jduh(aEAEs TR Al

2010018461235 =), w3l E o] ME|= ) 3XFLAG B9} o] MEMST 159 ofujwit 49 Hd

HS 169 ol Ad T AGHE 359 ofniit Ade] HhEs FEH e dHgy opn il Ad F AN
A

[e=]
= o
obul Al 717F X3 AAE FHE ATE § A5 55 TR /71356248 FF).

o obrlt A EE NGNS
e 27 ool Bt Ay

hi
=

=
le=)

=4
[
-

=4

% 159 ofnAl M, MEWUT 169 oAt HE T A9HT 359
| 53t A9 o]&o] 7ttt d& o, AEHT 159 ojnit A
e AEWE 359 obixit Mg ¥etele FEZ Hlo g dA 2=
el nE2 FE= g #5 ¥l AT 159 ofnal 4d, A
169 ofH At AME EE AdvE 359 ofniAl MES S AN ofn|iAlte] APEA SR X3
Al tig A3 S A FF, dE 5o By 43 g4s 7
2 FHojx 75% o) do= opu|i=ake] X nlghzA S A= Y
Ao] vl A ¢k WEZH olm| Al X k(conservative amino acid replacement)ell o]&] o]Fo]zlt},
] od 4 vk, mEe
Atk ESH, B @y mE HEE s oy
Ao oA d, pHedl st T4 kg o] S A A st &Aoe] St
2 2 e = g ol B MIUE 99 ofn
Fojx HE=, AERS 109 oAt AER o]Fofxl FE =, AGWs 119 oAt AER o]
HAE =, AEHE 129] ot AER o] R HE =, AEHs 129 ofv|xil AGR o] F o)zl JE
AN T 139 ofu]it HEE o]Fojd FEE L HEHE 139 oluil IR o]Folxl FE =,
139] ojmicAil YR o] Foixl FEEFE A < 9 E=e gAY A% FE 23T ¢ YTt B
gt @ F ¥~ (Deinococcus radiodurans)e] 3
AA opiit NEA(MERE 1) T N-EgS
485 A A F-E 493HA X aFEt= obv At V| ES XS SAlAl 491 A $1x] 9] o}
ol oglde] AxdE FEE T dolwFAA )L FH A (Deinococcus radiodurans)e] %
B 2] & 9 EJE (Bacteriophytochrome, BphP)¢] AA] o}n| il HA(HLHE 1) F N-EdE 7
X FE 4930 A Gt ofu| At AV|ES XTSI FAlO] 49290 A A9 ofuH| =
Yol AAHE FEI=E FA Y A4 Y e A9 92 23 g Q. & o] wyx)

A& FAs AT (Z 3 vAAD.
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Y ol Aihs FASEle TES FUS WER AEE ¢ §la, 4 fUAE FF 59 Fol o =iks
A= Y ZE T shuel dis] 543 "HE(codon-bias)"E YERAL. ZY GHo] I FZE i 3
A ZES FY2H (cluster)E O it 49, A AFAE e QW] §F4S ol &3] g4 =
=& AAgtewH Bd 58 Z7MAZ 4 AtHJ. Sambrook and D.W. Russell, Molecular Cloning: A

Laboratory Manual, Third Edition, Cold Spring Harbor Press, Cold Spring Harbor, N.Y. (2001), at 15.12
Fz]. A, "FZE AYre Aud S0 FdE HAFA =Y olgd & Qv M viEAe FEL
AR WEEE FAA A F2 oBA" mEo|Y). E.colidld "FE AHIE"E Konigsberg, et al., Proc.
Nat'l. Acad. Sci. U.S.A. 80:687-91 (1983)S = ja=

2 9
FEULLEE MES gEtdoa st AxdE AS, FdAd dEy A
(Engels and Uhlmann, Angew Chem IntEd Engl., 37:73-127, 1983)¢l] 7|<4 E3

sHE, EavtelE, FagEolulthelE @ H-E2dolE W, PR 2 /e QEzeoln W, 1A A
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SEE[Izsvak et al. J. Mol. Biol.
go] "E2Y WE"E &3 AX U=
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[0037]

[0038]

[0039]

SIEd 10-2015-0080463
oA JE=(FEE B, ddvksd JHs ¥, 54 gy, 9/ §F JES)E AxE] 9
Fae FAA 2 4#A Q[ 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 #=). & WA 7]
d % AE=9 g FAAEET HE=, 54 gy=, 2 ddrted ¥4 F/49 AE)2 IAE
gtehx FgAdHeR AFx=E 4 Ad=Y[lermanson, Greg T., Bioconjugate Techniques, Academic Press, New
York (1996)] =), 3lstd &AL 3] v]§ 9/® BEE wjio] dolrh o 50709 ofwiat wwkel
=2 A £ dAAd ZIAE gEEs AtEAeE 28 AxRE DNA 9 24 229 7ES AREst

Az=E 4 At Sambrook, J. et al., Molecular Cloning: A Laboratory Manual, Third Edition, Cold Spring

o

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 FF=].

2 g g FUHS dest 4d NEE X3 FAATA O st Aok, B uwolx fof, "HAAS

A'e sy ol B4 dwlds Fdgsts 2RI UQEEE e wd WEVF SFEAE =dE] dEA

3tEl AIEE ulgitt. A7) dd WEHE S5 =Yste] FAASAE Axd] g HHoEE dAF

¢l FA7+<d (transient transfection), ™Al FAF, @2 Z=(transduction), M¥E 3, ZF EAIoE 3

Ay, BEF visl® ¥27Aliposemmediated transfection), DEAE E=Ee-vwi/le F4d 7+ (DEAE
]

Dextran-mediated transfection), Z2]E#-uj7]E F2A 7 (polybrene-mediated transfection), ®7] 33
(electroporation) , A7]1FYW (electroinjection), PEG 52 384 AelWd, 44 ZF(gene gun) 5 °]
&3t WY ol Jdoy, ofrldd A EE= AL olyt). A Hd WEVF EQlE FAATANE S vl A

el §% BNde dEon AR & Qdu, FUE sbsavh A% e

AL &5 Ao wep #&
HE AL A4ds] Agste] o8& 4 rh. vlSAl AlExe] ST dulde] oisF Aike] HFEEE 2%,
28] pH B MGFAZE 58 2UES AASH dstojor gith. & gl wE Iy R JAAsE ¢ 9
T 57 AXEE 49 Ax, AE AXE, 2% AX, 5 AX 5 F9Ad X" Rl 1 FHF A
AgE A dow, b sl DN ERjEH] wal, E99E DNAC I Ede] & w571 4 AHedn
& Eof, 3 MER d4grlel, RV, vpdels 2EfEntolaxet e FA 9| 43 sFE50] A}
|4 F A3, wEHEAE Aol AEE vk SF A o wEde] B fk IRl
IPTG(isopropyl-1-thio-3-D-galactopyranoside) & Al&ste] LAS FEFT 5 Ji, FEAIZES dde] ¢
S HUgEA 24T F k. 2 IHgolA ARFH oz AitE vl wjx] e NE EEEZYEH 35
2 vk A7) Az duido] o A A, AR AMGA &N, EEX 1000 AHESHAY
T @44 Ao o3 o2 RE fEld 5 vt ould wdd AMgE ME= FA-3T wE, S3AE,
ZIAA g3 e AE A 2 tdd 244 e gt o o8 saE 4 o, B A
stat B rlsd oA w7 £ AAZF 7Fsshoh(Sambrook et al., Molecular Cloning: A laborarory

Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, 1989; Deuscher, M., Guide to Protein
Purification Methods Enzymology, Vol. 182. Academic Press. Inc., San Diego, CA, 1990). o & 9o, %5
A e wAE wuAe] Bl we g PHont /9%, ddwel, Aez Ad, B4, AzEa

o5l (clemaazobe s, Ak AmeiEads, WelEd Aske Azelmads, o4 e, A A%
HPLC), S84 EA2 2 o9 thaksl

@ sk m MR owNe ¥Rk, oo FuEA Pevh @d, ¥
of e WE= Yo gk §3 Gude vl 47 WEs Badl fE A o8 Wl E

wowne] o Swe A&d A PHS Bel Oid A 2 o2 4RI A shelneEnl AEFo
#a golth, B owge] mE FAE ALUE 159 opr il AA o] Foldl PEE, AAWE 169] o]l
Nz olfold A=, AAME 159 ofnlwit HdE olFold HAEE F 5AA obulwt 479 FFEE
of 2% ofulitow AfE PEE Er AANET 169 ofnlwdt Adz o|Fo7 A= F 504 ofnw
A 719l ZEEA] 254 ofplwalo Y PEEE SolHo@ AAHAL ol SolHow wi Hg
Hdow AJL 5 Ax FACIT. B el gol "FA"E WA el ST G AFel oJste] 44



[0040]

ZIHEal 10-2015-0080463

e EAS ousi=d, A7) 5 g9y Soldor Agtsle] dd-gdAn-SS dod £ la, HAA
A AREE A FEwr ofdE, A W FH9 $5d S KT FA £49 vl dHs 13
gt A7) A FEe AT ArbHoRE 2] A # 29 FAE Ve Fxom A7t Adle Tt
tholAdstels Ao AZEo] gk, A BAel VFA dHold 9 AF Ve s EAsta dv dES
=3l Fab, F(ab'), F(ab')2 “% v 58 Zasith. &4 94H F Fabe A € F9 spHg g A9 &
W 2 e A A EW JCHD S 7 E TRE 17Hﬂ a9 A 95 7Hxi). Fab'v= F4| CHL
Zrele] ¢ wete] 3 ]*b] Alz=HQl = E?‘f}—a}% 31#] d(hinge region)< 7} = oA Fabot
2}o] 7} Qltk. F(ab')2: Fab'el 31A 9o A=l &7)7}h WUrOlL AFS o] FHA *@Hﬂt} Fvie &3
ZhEES 2 A JPEENRS XA s HA9 fz}ﬂ&zmi Fveas Adshe Axd 71 343

53] WO 88/10649, WO 88/106630, WO 88/07085, WO 88/07086 2 WO 88/093440l 7hA]=] o] ‘:} o] 53y
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4
(hybridoma)?] A|Zi= #A]
bﬂ—tﬂoﬂ EE}E]— /\1;\]61— :‘,: %1\
24 ALR o]RojAE FOoREE HEEE o

274 A A sHol gl EfHTE FUle T5F AE(nyeloma cells)E AE §FFA7IE Ao o3 stolB
2l=n} M EZ(hybridoma cell)E AZE F k. A7 X §Fo o] &= F4F M E(myeloma cells)ZE+=
-9~ fE Z4F P3/X63-AG8. 653(653), P3/NSI/1-Agd-1(NS-1), P3/X63-Ag8. UL(P3U1), SP2/0-Agl4(Sp2/0,
Sp2), PAI, FO = BW5147; #@lE el ¥4%F 210 RCY3-Ag. 2.3; & Az H#l T5%F U-266 ARL, GM1500-
6TG-A1-2, UC729-6, CEM-AGR, DIR11 = CEM-T15Z A& 4= Qv AE §32, oS 59, Zgddz
Folut Alcte] wvloly2~F M ZG §3 HIAY M7 Hemol ofg Wge] o] &Ha, dElE EW, §F FIA

i 1

o
-

2 ) 257Eke] 59 HLH@(Nature 1975, Vol. 256, p. 495-497) % o]o]
A7k ol Wel e ke A FERYE AAW wP, 9xa, 2
skt shEeAE B gl s GA Yasts At

4 fr

_E_
=

(<3

& Fhete &3 WA A AL AES 73 T2 T A4F e AEE oF 111 WA 1:109] HIEE
FHAA, o] AElE, oF 30 A 40CE oF 1 ¥ 587 sidsct. &3 miXodls, dF W, MEM #jA,
RPMI1640 wix] 2 o]xz:H WE ZEwm H*|(Iscove's Modified Dulbecco's Medium)ZE W] E3F FA4to] Aubz
¢ Ae ol Fa, & A 59 HFE A v 740] vtgAsith, ddEE FAE A dol
HeElent AX S85 2agdstes e G453 §3 AEE HAT vix] 59 A8 wixje] &7]1aL, °F 30 o
A 40CE °F 39 A 35Fd wiFsliA StolBelent Al O]ﬂ«] AEZE APEAT. o]0 A, “}O]ﬂi‘:)ro]a

H

Zgo)E(microtiter plate) =olA] dlolBa]l=nl AEZ vjLddlt 3 ooja] 7]&3d A7HS A3 B2 W
HhSo] ALL3F wololal Hjok A dyle] wlLAS RIA(radloactlve substance-marked immuno antibody) =
ELISA(Enzyme-Linked Immunosorbent Assay) #-& WYEA WHS E3lo] dlsla, wH-gAo] F7k3t stolH g
Tl MEE 7;%‘:‘ TN E Gd SR FAE At stelBEnt X SES A7 WL st
o BAEE A= Flo|BYLrl AZEFE AA U wjgsozn

o4
——I ‘__ =]
a5 + art el B Hgsh] A% Bgel ol oleuv, WP Foziy
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[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

SIS31 10-2015-0080463

& ¥gheith, mEdE, 2 oAy mE g3 uide] HE v FAE JEE vigAsHAle B 2y At 3

zo gigt dAE xg3ch, oluf 7] J|EE At AERF HHE §F dWd S Zdste EwEUL

=5 st #d e oAU, ARV Bl HEE HA AT F e FHE A= Aol vt
A7 8% dude FE= "9l 54 dwdoe] dde el et B, U] JIEE FASE A
gk AR A el 18 FEHE AFTEHe o] vt e, §3 @A HAEE JEs FEE g
st FAE AT 5 U TS o 2¥ske 3lo] v, o, B Uyl AAE AFT 5 e F
w2 ugA s A= ol Aot EH, AV 3 @il HEE JEE FASE £ U9y A e opak
A= v A 24, YA 24, 3954 59 2L 32X 242 2AE F i, #2A PHe 4%
(conjugation)l Zlo] wpgzlsit, T, §3F 9l AAE 7IEx FE = g1 & g ad 23
45 o T . obgy, B Wyl mE JEE AWA, A a4, 2V, WY §9 & ¢ 2

olat, ¥ W& AAdE Fake] nrp AR Ayt ok 7] AAle= B owde) ved 548 o
et o Askz] Sl Al B, 2 el HEHE Adshis 3 oyt

AN 1: Holx=mAA Fr] e F&2(Deinococcus radiodurans)e] BphP §4 A 2 BphN §3zte] E2Y

golxmZA 2 gr] - F#2(Deinococcus radiodurans) BHEZ QI EFE Tt & (BphP; AW E 1) AA dol

5 IYsE FAAAEAET 2)9 DrBphPe] N-EEe 7]FEo 2 1-321 91X 9] olu|qto 2 o]Fox EzF

Z(BphN; AEW3E 3)E AYsts FHAA(AEHE 4)2 P(RS o]&3le] F24Y3It. TAZH R dHolwm7
2

2 g F @ ~=(Deinococcus radiodurans) HE|E QY EFE WA (BphP) A A oS 3WdteE F-dAHAL
W3S 2)5 FPO= 343, BphP FAAE E2F37] A Zetoln] EE BphN FHAE E2935H7] Ag
ol 2 Ex-Taq(TAKARA) TTEAZ ©]83}o] PCRE 30 Ale]E AFE 33}, 5Z% BphP DNA 2=} BphN
DNA AHE-S AQith. 317] & 12 S3%¥ BphP DNA AHE-2} BphN DNA 4H=S &7] 918 A&¥ ZetolW & veld

% &
Zolth, 8t7] & 1o ekt Zalolw B F&8ls BE Zlo]vi= Bioneer co.(KR)ol 9]# ko] A1t

F 1

AE | ZEtel TR/ Q7] AE(5'—-3") selolwjol st A g
iR BRI
5 BphP 224 & GCCATATGATGAGCCGGGACCCGTTGCCC Nde I

forward primer
6 BphP 24 GCCTCGAGTCAGGCATCGGCGGCTCCCGG Xho I

reverse primer
7 BphN 224 & GCCATATGATGAGCCGGGACCCGTTGCCC Nde I

forward primer
8 BphN Z24d& GCCTCGAGCGCTTCCTTGACCTGAACTTG Xho I

reverse primer

Z2Z% PCR AHEE 1% agarose gel(QA-Agarose gel TM, Q-BIO, CAT#AGAHO0250)°A] runningdlil, AFe]A ALY
=2 E3le] ZZA7 DNAY F7)E sttt 1 F DNA S AMEo 3delE gel Ao bandvhe LU gel

kit(FavorPrep GEL/PCR purification mini kit, FAVORGEN, CAT#FAGCK001-1)Z o]|83}o] ¥3}:= DNARH
< #g ¥ Easy T-¥E (promega)ell Z33}aL, Bioneer co.(KR)el f1€3te] 7] AEs SAH AT, 2
A3}, PRE sall A2d¥ DNA Ab=o] sk 54 7] A<l BphP DNASH BphN DNAS 7hA= A& &lskal.
o]%, AgtaA Nde 13} Xho [S ©]-&3}e] S=% BphP DNA 4FZ3} BphN DNA 2FES 747 pET28a(+) WE (A=
Ab o Novagen)oll Ad3star, tid++<l BL21 HIWE AE(AZAF : RBC, Taipei, Taiwan)ell 427ColA 18 &<t
4 ZF7Z(heat shock) & 7lste] FAASA7|aL, ©]F Fhtufolile] E3he LB uj#| /el Al wij¥3to] BphP whyl
23} BphN whuldS A ZiT).
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[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

SI1S31 10-2015-0080463

HAAd 2 : Hol=FAA Fr]Q FeA(Deinococcus radiodurans)®] BphP & 2 BphN @z o] Wy

BL21 AIHE A Fo| FAH3E o] LB HlA] oA =& ZZY(colony) ES Fhhvlolale] 3kl LB HjA] o]
AFeta 37Tl oF 8AIZF o] Zul%¥(seed culture)stith. FH]%S A EZS Fhtwlo]ilo] Z£3d LB HjA|
ol AE38IaL 0Dyl A2l kol 0.60] 2 wW7lx]e] s&==2 7]¢ & @A s=7F 0.5mMe] =5 IPTG(isopropyl-

1-thio-B-D-galactopyranoside) S F7}3}aL 25T 6417 FoF vhild 28 FEdty. o2 F AXES 9
1

AEaste] Azds W AAS vpely M (100mM Tris-Cl, 150mM NaCl, = 10mM ©]®]t}Z, pH 8.0)& A
A AATH oz A AFdES LyAeldste] MEE mela, thA] AR st AFdntes g2 &
Za 5 Ni'-NTA 2 (QIAGEN) S o] &ate] wrilde AAalgitt. 1 o3 AAld BWAde —70CoA Byarsd

BphP © A3} BphN ©hulldof= BVe] Aol FQa3t 95 3} PAS} GAF =9l ¥ Cys-24 F7|7F 5 23
Hol 7] wiEel 2 AAERte 2 BV Aol Jlsdttt. holo-BphP @lAS &5317] 93 GAE Apo-
BphP ©@ 3} Apo-BphN wH o] Wlal®d(BV, 2ug/ml, Frontier, Scientific, Carnforth, UK)& F7}slx

1087 A2oA H-SAZ T, o] % nkS MEZ Lo tha] SDS-PAGEE 2 A3 t}S zinc acetate £9(20mM zinc
acetate, 150mM Tris-Cl, pH 7.0)°l 2083k WHgAIZL 5 UV ofefr] @A g3 AsE paslct. =,
g AEEC s SDS-PAGEE A AIgH U coomassie 9GS HAISIGITH. = 19 (B) & %2 coomassie
dAel AxZ ekl Aolx, & 19 (B) F 2% zinc EF9 ZE yeld Aotk X 19 (B)olA w
o] whe} o] BphP w2 BphN whuld o] uby "l A7} A&sHA o] FoHS A 4= A},

AN 3: "HolxFAA ] FE2A(Deinococcus radiodurans)e] BphP ©+¥@ 9 BphN ¥l Ao] Eo|Fo =g
A= GUSE FA S A=

3-1 @ "HAAE

AAE BphP ©A = BphN @A S fﬁ%_— 3ta, oJ7]e complete Freund's adjuvantZ E&3+ & A%

6% 4F BALB/c vF§-29] B o FAFEFITE. Immersions vortexer® 1AIZF B & o7

Incomplete Freund's adjuvant®} &9& E3ste] 577 Ul FALskgIth, 25 Fo] mlg-29] 1

04 ELISA B|2E % 3-A|e] 4717} 1/1000014 1.0 o]4told A g3 o] AME3tAtt. AE53S
o AYZHE 4FAd FFe] FUE PBSOl s|Aste] B Uldl FAReRITE. 3 o vh9-2F S| AAA AE
A ZT

AL
- 4z o
i}

:)é‘

e
ol

B {XF AEYOZA, H5F dJ & oy thE 77t Hdig FEHEE AuEdEA d=F vA
S FoAoR AEsto] MXE strainer® wASNG F ] iR At AR E 23] WSt A9
o B g9 5% MEE HAHER EFstal 5EF dARE st S AS WY g AE ERES
7PA &5 F3, vE] ul9ES RBC lysis €E89 10mS Wil AT & 2083 37Col| vk $ FBS
& 93 dAEgsiv. AESES = Zol AAEgT. WA, didEEE Ax EFE
PEG(polyethlyene glycerol) 1500 §4& 37CE X3 oA dH3] "rtstar, thAl 7182 wiAE H7}ske]
WES AAAZT. o]F, 2&sHA dAEEst FF RS WEal E Al EFES w2 0] o] 24

A FEA I 96 vell iauﬁoow&cﬂ BEG F 370 20 o hstekh FLujrlelA] wgssich,

AEETE DA 59 Foll F3HAIES] ARl HATHAIE 7} welloll H7kskgivh. 2 - 39 3bA o= HAT #jA]
E e o r HArkeFa, AEZEE 119 F & wix|o] HT supplementE 713k HT HiX| 2 ZolFH &)

d st §RAE] QY RS RISt Aol &E welle] 5ol F s ELISACl o]l
FA AAE Flata, Aok dshs FAE BHdta ddEHE §F AEFE A Mo 1,233 22
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3E FAste] 7 AE Jdo] e MEFEEE fHlEE S8 HA s,

3-4 : ELISACl o]t §3tAlx A4

HAAZL ol 3k AGA oo} dAdFE FA 9 AZS Y3 AXFT T FTAEL AES 3] 96 well
z7] wFgo] ELISA 289 dF8Noz A7 &9 dhuld godg 715kl 4To|A] vHSAATE, o]F ¢
g gl Folste] A ASIL ZF well9] YA FWo] E27] &HE 7Fsta 1AIZE 59k 37TolA HHgA|
ATk, 1 F27] §9% AAsta, PBST SNz 33 AHAT. FHAE vl FTNE 7 wellel 7Fsh
3L 37ColA HbSAZl & 1 g8 A ASFaL PBST &= 33 A&k t. Horseradish peroxidase(HRP)

conjugated anti-mouse immunoglobulin(anti-mouse IgG)S PBSE 3|A41% &dS Z} wello] H7Fstdvt.
OPD(or thophenylenediammine dihydrochloride) 7]1& &9& wellol] Wil FoA 1083t ‘ﬂ’%ﬁ“}ﬂ, stop &
o2 WS AAAZTE. olu whgelo] wAlE HEFE gQlelr] 98te] ELISA 2 EE 492melA =
AR, F4E ANE VxR F 24009 FR stelHewnt NEF FES ¥

3-5 : Fusion plate ELISA B|~EZ 53t adzte] Ag A% Al 2 Ao 4|

& 24709 FH sfolHY=Evl AlEF FE diste] FPdow FALe)
Dlate ELISA BIAEE dAfstel o A% AEE &<lsidiar, I 24345 s7]9] & 20 yehldoh. a71¢] & 2
oA Holi= uiel o] 2B8 I ol:-F A ht] 7 H 2~ (Deinococcus radiodurans)®] BphP
D‘r‘j‘“é‘ﬂr BphN ol ] K5 lﬁ% FA 7 L= S Ho} BphP T o] N-wdd 918 QI4sheE Ao
FAEAT. AR 3B2 SE R 3D2 FE2 BphP T ol A= 2 FAE ®olal, BphN WA= 0ol
7}77P—r FAE YEE AoR Hol BphP & dHte Adew F 4Q21‘3P olgd= =
Al 317 FEe] Aol BphPew el 2 A5 Heolal BphN oM of o] v A5 e
E [e)

al)
ol Ak AAsh= &42_% FAE At

Pl BphP ol 3k BphN ¢+l @ 2 Fusion

#Z 2

stolHE| vt M S8 S G o] A3 g% (492nmel A4 <] ﬁ%t)

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
2E3 2.1720 1.8020
2F7 0.1220 2.4430
2H8 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
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5 A7) 509 FlelBEwEunl AEF FE9] thdle] 12} cloning plate ELISA B]~E, 2%} cloning plate
ELISA Hl2EE AASI¥ 1 HEH O R ascitesE AAse] Ao AAES Aset. 2 23 5749 ddF
2 A9 28 A, 2C11 A, 3B2 A, 302 A 2 307 FAES FrEgick. A AAle v g

Hog A Th. 85 o4 ¥ BALB/c w}9-29 prlstane 0.5mE HAFAL & =, 15 A 104 el 3sfol
=

el FAETE. 1574 109§ E71 Z}OE“ e #Fste w925 AFEIR SYAA
i 22 7S Wil 57t 527 R foatuA dH RIS ol&std HFE AFsT. A2
Aok 1 AR A AAEkaL fdEste] RBCE AAS AT AH? Hpel AFEe] PBSE ¥ F, 4TAA
it 4CoA AR &, e E A A Protein A9} DRMF 412 Y]
E% qdeF Y thg, Tris &5 89S bed volol 10u]= *ﬂﬂ stttk FAE Yol protein A/GSF Z 4ol
W fraction® WL, Tris @EFENo2 A 7, glycineS Ho] o | elutiond}ith. o|ZA A
Zﬂ% A= dialysis bagol ¥ar PBS k&8 Mol A 3AI7H J A8t Loz A uAste] sf
ZHb st FAaL, FAo] ¥ &

m

B

o
2
rir
ox of
oft
_O‘L
£
fz
i
_O‘L
ye
_Q,

AAd 4 : SASE FA S Fold BY

A7] ZR3 gAEo] 71d L AAI BphP ¢ A3} BphN @ Aol disj = e AxE Yehlex] g2l
1] A5k 9=®l EFE(Western blot)S AAI3II . A #%¥ BphP Ay} BphN ©@Huld 5ug ths] 13} A=
A w7 Img/mel ZAZte] HAdEFE FAES 2% 2L A s 1:10009] 1 2 ALg 5& < 22k ?‘ﬂiﬂiﬁi
HRP—H}%i A (SIGMA)E 1:10000 H]E&=Z A3t A= EXE HASH. A 3}
= dolBgEnl AEF FE2d i3 ELISA HlAES} nxirlx el Atz BphP ‘ﬂ A3}
et A7t USti(E 2). wEbA] A7) 271A] A= B BphPe] N-Eeh R9jo] Adsl= Aolzta AAE
T A}, 2Ea 382 FA 2 3D2 A= BphP @A A= WETE ghont
U =

MEZL oA e Ao mel BphP WA C-uek B9l AP Aolehs AdE 92+ A
3H7 A ] Aol ELISA BI2=Ed| A9 Aotz th2A Q22| BphP @M ARES 148k A7t Ugith, &
® A% GARS A AEE VLT RAD BYRE B $A L A1 WA} L ARA AR

-Hdk F9E AT AzE s 32 s aRvks oAl dAshs WEE Bt T UsoR 307 @
A 4 382 A cow et Adtet= M=rE ygrt

o)

3-3¥ | DrBphPE A& I EAFI FASE 25 7IA 2 dedl, 535 N-Ue 8918 743 PO & o 2 F
PAS, GAF, PHY =WIl& Xgat= Wl fFARE 25 7HAa 7] wiel 7] FAE0] S E(oat) HEAF
iy wkEal=A] o FE Sk FA2~ F] &5 22 (Deinococcus radiodurans)
©] BphP th XE‘OH B3 GdAdEF2 FAE 571X BF LE VEIE wuld(0at PhyA)ols A¢sx @ A%s
BYtH(E 3). waba A7) dolx3A~ v F w2~ (Deinococcus radiodurans)®] BphP wrlde] tidl A=
= f%}iﬂ%% 71E9] Oat FIEIF Tildd gk FAEH}E e I EZE Q1ASE BphP SolAQl AEE

FALE A = AT

o

WP EL gol=mA2 gr] 2 F A2 (Deinococcus radiodurans)] BphP @l Ao gt dd =2 A& F

ol ml MEF 3H7S 20139 7Y 9YARE SIS AEALAE (KCIO) o 718313

TZnl A EF 3079 eI KCTC 12442BPo)th. 1e]ar, 3H7 349 olo]l AEFY (isotype) S 7H$-

YA E o] & ELISA W o= ZAAsIgint. 3H7 A T ofo]AEY-S IgG 2bolflaL, A olo]AEYS
k (kappa)©] AT,

A 5 : SH7 GLEE FAY IEZ FS 9% JIEST P33

2 Fo o FH 2~ (Deinococcus radiodurans)e] BphP wrulde] ti3l GUdSE &A ¢l 3H78 &-A <
I EZLE FRlsly] 918te] DrBphP #AZ3 & FE|=(recombinant partial peptide)E #|2}slal, oIEX
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WA DrBphPe] HA ofm At ME(MEHET 1) F N-THS 7|50 7 485~500 $29] ofn]=it I (HEHE
9)S FY3E DNA, %1w5ﬁﬂAOWP%PH@MIW§1m% 3= DNA, 485~495 93] ofu|:At A
H(MEHE 11)8 3= DNA, 485~494 91X 9] ofn|iit A (M LD S 12)S FF3HE DNA, 485~493 9% <]
oprimal NA(MEWE 13)S =Y DNA, 485~492 91|29 oju|iit MA(MIEHE 14)S IP3H= DNA,
485~491 9121¢] ol At MDA (MEHE 15)S ZH 3= DNA 2 485~490 X9 otk I (HEHE 16)S

FYstE DNAE 2E49s7] Hete]l  Zzel gk ZgtolnlE ARt HlolkIAA~  #HHwEs
(Deinococcus radiodurans) HHE|E] QM EFE &l Z (BphP) AA] HolE IYstE AL HE 2)S FHo
2 dtx AF3E Zeloln] I PrimeSTAR HS(TAKARA, R040) S &AE o]&3le] PCRS 30 AtolE AFT2 433}

3, SZFH DNA AHES Ao, syl % 38 7] 8709 DrBphP AEg HE FE]=(recombinant partial
peptide) & ZQPsH= DNA TF e 97] 18] PCR Al AFESF ZgtolHE YERd Ho|t).

# 3

A |zl FH @71 AE(G'=3") zepoluef ¥
ik E%ﬂgii?l
17 |BphP 485-800 a.a. F2JE |GCCGATCCATGCCCGGCGAAATCGAGGAGGCG Bl 1

18 éﬁﬁgaigs?éégei.a. 2298 |GCCTCGAGTCACCCGGTCAATGTGTCACGTAG Xho I

19 Eiﬁﬁrizl?iéﬁei.a. 2298 | GCGGATCCATGGAGCCCTGGCATCCCGGCGAA Bamil I

20 é§£§3221?2§262.3. 2298 |GCGAATTCTCAACGTAGATCCTGCGCCTCCTC EcoR 1

21 gsﬁﬁrigs?Zége;.a. 2298 |GCGGATCCATGCCCGGCGAAATCGAGGAGGCG Bamil 1

22 é§£§3225?2§262.3. 2298 |GCGAATTCTCAACGTAGATCCTGCGCCTCCTC EcoR 1

23 Eﬁﬁﬁriis?iéiei.a. 2298 |GCGGATCCATGCCCGGCGAAATCGAGGAGGCG Bamil 1

24 é§£33225?2§282.3. 2298 |GCGAATTCTCATAGATCCTGCGCCTCCTC EcoR 1

25 Eﬁﬁﬁri§5?i§§ei.a. 2298 |GCGGATCCATGCCOGGCGAAATCGAGGAGGCG Bamil I

26 éﬁﬁgaigs?iégei.a. 2298 | GCGAATTCTCAATCCTGCGCCTCCTCGAT EcoR 1

27 Eﬁﬁﬁri§5?i§ﬁei.a. 2298 | GCGGATCCATGCCCGGCGAAATCGAGGAGGCG Bamil I

28 égﬁgazgs?ZQSe;.a. 2298 |GCGAATTCTCACTGCGCCTCCTCGATTTCGCC EcoR 1

29 Eiﬁﬁri§5?Z§TeZ.a. 2298 |GCGGATCCATGCCOGGCGAAATCGAGGAGGCG Bamil I

30 é§£§3225?Z§TeZ.a. 2298 |GCGAATTCTCACGCCTCCTCGATTTCGCCGGG EcoR 1

31 gsﬁirigs?Zége;.a. 2298 | GCGGATCCATGCCCGGCGAAATCGAGGAG Bamil 1

32 é§£§3225?2§362.3. 2298 |GCGAATTCTCACTCCTCGATTTCGCCGGG EcoR 1

reverse primer

<25 PCR 2HES 1% agarose ge (QA Agarose gel M, Q-BIO, CAT#AGAH0250)°l4] runningdlal, AFL]A ZFARY]
E F3lo] A2 DNAG Z71E 8%t I F DNA 5F AHEd EskE geli2l bandwe L ¥ gel
it (FavorPrep GEL/PCR purlflcatlon mini kit, FAVORGEN, CATH#FAGCKO01-1)E& o]-&3}o] 3}l DNAWFH
S #83 F pJET(CloneJET PCR cloning kit, Fermentas, #K1232) WElo] Ad(ligation) AJATF. o]%,
10~20p0 Aol Agt wE o] 30~50/L@ Ao A2 DH5 a HAIHE A E(AHZAF : Invitrogen)S H7}shaL,
B ot A8 AollA wjeke & 42ToA 187 & %2 (heat shock)S f S oAl 204 S D el g

a1, dudRoe]l 23 LB wiA EHolEd 22y (spreading) ¥ F 37TolA aEHE FF wjgste]
AAZA AL, o] &, FZUY(colony) 7} A& dujd@o] EgH LB HHX] of AEstar shEw F<t 37TAA

ru
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wjoFste] AMEE 7] & ZgAn|E= 3% J)E(FavorPrep Plasmid Extraction kit, FAVORGEN, cat#FAPDE300)
E o] §3ste] EHAUEE FEIUT. o]F, FEH E¥4u =(plasmid)E  Bioneer co. KRel $EHsle] 47
% =]

&
3 AAE DNA AHEo] sl 24 o7 AL 7= AL slsgit).

ES, AFEALS o]&3dl FEE Zgan= A zAHoR ST S ZFXal ¢l pGEX4T1 #E ((GE
Healthcare, Piscataway, NJ, USA)Z ZHwat ¥ 22 DNAZ DrBphPe] AA ofv]:eat I (MIHE 1) 5 N-F
@& 7]E0 R 485~500 91319 opn|iAl MA(MEAWMT 9)& FPEHE DNA, 481~495 $IX| <] ofn| Al A A (AE
WT 10)S ZYskE DNA, 485~495 #1319 ofv]iedt MA(MERME 11)& 2 3k= DNA, 485~494 94319 ofv]=
A MDA EE 12)S Z9sks DNA, 485-493 $1A] 9] ot MA(MEAME 13)& AP 8k= DNA, 485~492
A9 opm At MA(MEAME 14)S Y= DNA, 485~491 A1X]9] opn|iit NA(MIHE 15)& AFsH=
DNA 3 485~490 $1A]¢] ofm=it HA(MEHT 16)S LW ek DNAS 247 ol hdl #iEfQl pGEX4T1 #E ol
A (ligation) AATh. o]%F, =2 DNAE T FsH= pGEX4ATL WEZ o)+t BL2l HIAHE AEZ(AZEA} -
RBC, Taipei, Taiwan)E HZHZAIZl & dujaddo] xahy LB wl#] AdollA wjgsle] dhuld dds Fals
. ol%, MgE AEE sYAlHAES o]&sta Hastal A4lEEd o d2 AFduts wE 2y
GST resin(Glutathion Sepharose™ High Performance, GE Healthcare)S ©]-&3fo] v S AA Gt AA
g g 9 glo] -3 A~ ] @ FH2(Deinococcus radiodurans)®] BphP T Ao s 28l EES 53
stqick. olul 1x FAZE 3H7 FUEFE FA E anti-GST IFAE ARSI, 2% ¥AE Horseradish
peroxidase(HRP) conjugated anti-mouse immunoglobulin(anti-mouse IgG; Sigma)E AF&3Fth. =3k, SDS-
PGAE ¥ AEZe~ Wyl Edxady MES AAsH7] 298] Amersham™ ECL™ Western Blotting
Detection Reagents(GE Healthcare, RPN21060L/AF)E A}&38F5itt. = 4+ 3H7 Ao tish 1} oI ExX g
o] A3E 2" 53X 4 coomassie @& T3 UERH Ao|th. X 4olA Heol= wpek o] 3H7 A9 oy
E= DrBphPe] AA] opriedt AA(MENE 1) 5 N2 7|5 0= 485-491 1Al s Fsh= 77H] opvli
b LR oozl FH=(AMEWME 15)0]aL, DrBphPo] A ofu|it MA(HEHE 1) F -2 7FEe=

[o

485~490 1Al siFehs 679] obHlieit MR offofxl FEE(MENME 16)% FE = Bz AR 5 9l
e Adspdr. wmek, MAE 169] obeat Aol i Sek~E A (Blast search)& AL, A
ejol S& Aeletais AuHHRl ol HEdlA FEHE ovlmil Mol EAlsA 4EE syl
oh o]2HH MAME 159 oplwat AdR ool fEE Ei MAME 169 opleat AdR ooz
PEES CVEL B AREAl v5olH Ajte] Thedo] wg- W o 5 odrh. @, AdwE 159 3
Hrug #dshe ZEwaded e o o A9 339 97 Ads Edsta, AEus 169 HEE=E 2
Fohs EelwIUeE e o dis Adus 340 7] ML 2R

al S =

 ohust R E F oSUE dEbdo R X|$kste] DrBphP ¥E F

i PE=(modified partial peptide)E A|Z38FATE. o] %, A7) DrBphP W& F-i& FH=(modified partial
peptide)ol tlsiXZ 3H7 A7} A2 GH=AE dolr] $13)] 23 AV EZ YP& HAAEAT

WA, DrBphPe] AA ofv =t ME(HEHE 1) & N-BhS 7]F 02 485-490 Y19 ofv| =it LS E3hs}

I Aol 485W A olmmAl 719l ZEo] dEldown Xy FE|=(P485AR EAIZHE AW DNA,

DrBphPe] A A ofvi=it MAMEHNE 1) T N-HES 7]Fo 2 485-490 91X]9] opv|:At Ad8 Egslal &

A opri=at M A (ML

¢
fol
Z
ofy
5
=)
o)
 th
o L
41, AN
o

il
I

oo

g
=

(o)

(=)
do
ﬁ
lo
o
=)

-

24
X
ifies
tlo
==
%
ol

K
oft
>,
S
N

o

3
)

=2 e FE|=(F487A% EAH)E 393t DNA, DrBphPe] # A o}

FOE 485490 Y X9 ofm|iAl AAS Eglelal FAlo] 488 A| o}

= DNA, DrBphPe] #AA| ofw]y-At

AL(MEHE 1) F N-ZhS 7202 485-490 9]¢ o}miit A dS 38l FA|o 4894 ofn| Ak &
??!. =

=
oz 3w ME|=(E489A2 FEAISH A9HT 35)5 ZY3F= DNA 2 DrBphPe] Az of
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Ak (G E 1) 2 N-TES 7|30 7 485-490 9|9 obniAt HES Faalm SAo] 490 A ofn
Wb A7)0l R diluoz X3hE HE|S(R490AR BAZHE mHEt= DNAE 224ty 9ete] 77}
of W¥ Zfolms At A=tE Zafolm Y PrimeSTAR HS(TAKARA, R040) THEAE ol&dlo] PRE
30 AtelZ AF= Fdsta, THE DNA AHES A%t 7] DNA 2298 9% PR W& ¥Ee 38 2

7 8x @om, 1 Abo]Z9] PR A Wk Zabolw (Forward Primer)9} @HbF S eo]m] (Reverse primer)9)

o
Fogvh 87] & 4 A7) 6709 DrBphP A - B E(nodified
= e A7) 918 PR Al AR ZetolnE uehd Slolth. PCRel o3
DNA 5% AEE 9e oFe BAe 14 NEL UPn FAsSue 4P APk wF, DrbphPe] A
obulwit AA(AEWE 1) F N2 202 485-491 9o Gk 7719 obmnit AR o] Fol
HE(HEiE 15)3 HEAA dxT2 A3,

partial peptide)

FZ 4
A [xetelr] B [d7] HAG 3" seolulo] Eg
HE H Agar
q %9
36 P485A = 2138 | GCGGATCCATGGCGGGCGAAATCGAGGAG BamH I
forward primer
37 P485A %%Eé‘éé% GCGAATTCTCACTCCTCGATTTCGCCCGC EcoR 1
reverse primer
38 G486A = 2138 | GCGGATCCATGCCCGCGGAAATCGAGGAG BamH I
forward primer
39 G486A %i%%G%MHH%UWK%HN%%% EcoR 1
reverse primer
40 E487A = 298| GCGGATCCATGCCCGGCGCGATCGAGGAG BamH I
forward primer
41 E487A %% J 8| GCGAATTCTCACTCCTCGATCGCGCCGGG EcoR 1
reverse primer
42 1488A = 298| GCGGATCCATGCCCGGCGAAGCGGAGGAG BamH I
forward primer
43 1488A %% d 8| GCGAATTCTCACTCCTCCGCTTCGCCGGG EcoR 1
reverse primer
44 E489A = 298| GCGGATCCATGCCCGGCGAAATCGCGGAG BamH I
forward primer
45 E489A %i%%G%MHH%UW%%HN%%% EcoR 1
reverse primer
46 E490A = 2138 | GCGGATCCATGCCCGGCGAAATCGAGGCG BamH I
forward primer
47 E490A = 298| GCGAATTCTCACGCCTCGATTTCGCCGGG EcoR 1
reverse primer
= 3H7 A gk 22 AFEE g o] AHE dxH EF H coomassie FAE S3 UERA otk E
5014 ®olx ulel 7Fo] 3H7 &A|Q Y oy EXE DrBphPe HA| ofvt MA(MIHE 1) F N-ZES 7]
FO R 485-490 Y9 ofn At MAS st FAlo] 489HA olm At 27)¢l FFEEALe] duldow Ag
B FE) = (B489A%2 EAIE, AdWlE 35) Aoz B, 3hH, AIdHE 359 HE=E I3 E2

ZYQE =0 A ot AT 489 7] DS ¥}

AN 6 : 37 GASE Ao U AFETS] WA @

271 124 AT E 9 2z} I EX W] o3 347 A et o|TEXE DrBphPe] AA| olnw=Ab A

73
AALWE 1) % N-TEE NE0R 185191 972 on]dl AAIDNE 15)2 o)Fold A=, Al of
Ak (AWM E 1) 3 N-TUS 7202 485~490 91X 9] ofu] Ak ﬁﬂimmilmioh$HA%HE
u DrBphPe] AA ofuwAb A (MAME 1) F N-THS ]F 02 485-490 91X 9] ofu]wAb AL Talsha
Z o] 489W A olH]=AF F7)Ql FREAte] otghdo® X shy WE|(F489AE FAIFH, AddW s 35)J Aow

A=A

) 3bAe wEE

]

=P3E DNAE F29YEta, olE ST BaE /P Qe pGEX4TL #EI((GE
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Healthcare, Piscataway, NJ, USA)ol AF(ligation) Al7]al, H2Z DNAE ¥ ¢35l pGEXAT1 WEZ )<+l
BL21 HIHE ME(AZEAL @ RBC, Taipei, Taiwan)E HFAHIAZ £ oy WS FEagivt. o5, 2y
@A GST resin(Glutathion Sepharose™ High Performance, GE Healthcare)< o]-&3lo] A&}t
AAE g gis) 2" EEE AT, = 62 M7 A g 371X oV EZe WA wwEy]
8 A" EXRE g Aio|th. = 6olA Kol upe} Fol Wk S y|Eo® 3w, DrBphPe] WA of
gl AD(AERE 1) F N-2HS 71502 485~491 $A]9] ofnial MA(XERE 15)2 o]Fojx HE=
9 DrBphPe] AA| ojm| =it MA(MEHE 1) T N-EHS 7|22 485-490 $13]9] ofn| it AES xF3stn
FAO 489 A olu] Al vl FFEte] dEfdo g X3ty FE]=(F489A% FAISH, A AW 35)7)F 3H7 &
Aol gk o EZ 1w v AP Ao e

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

2 ool EEX HaE xFste §F dWdol diEH(E. coli) delA BAAHeR dseAE
gelatar, ddH 3 dulds 37 GdE A=Y 7 AeA AFE ZAs7] A8 GST(Glutathion-
S-Transferase) ©Eld o] o EX 17 $3 vads :Tf_"/‘é}‘_ DNA ﬂxﬂga ]5 shoith. B our
ol oI EX Bl MIWME 159 ofniil IR o] Fo =

AR HAEYE=E FZYGsE DNAE F24317] flste] 7hztel el ATt

B2 A&9E Flag B2, His Bl 2 Myc Bl2E 3H3lE DNAS F=24317] skl 22t 3
& Ak, AZeE etoln] @ PrimeSTAR HS(TAKARA R040) TFEALE o]&3te] P(RE 30 AtolE A+
FHstal, TZE DNA AHES A%l 7] DNA S29d& 9% PR WH&2 Wme ?rfsg% rgg 314

1 Ato]Z9] PR A =4ak Jﬂﬂﬂﬂbmdemmﬂﬂ-ﬁmo ZZ
S 9% FIS A& F vk s & 5% Y] 5719 DN SF S 97 918 PCR A] AFE3E Zaloln &
Ueld Aolt}, %% PCR AHEZHE Y3 DNATHS 283k 3 pJET(CloneJET PCR cloning kit, Fermentas,
#K1232) @Eo] A (ligation) AIHTE. °|$F, 7] A3 WEE Bioneer co.(KR)d $IEste] 7] AEE 5
gatslth. 7 A3, PRE S3 ABAE DNA AbEe] ks 54 47 AEE 7= A& #lssith

[e]

== 3L

*5
A | Zetoln FFH A7 ME(5'—3") zgholme] 23
He € Agaz 92
l?__o

29 BphP 485-491 a.a. & |GCGGATCCATGCCCGGCGAAATCGAGGAGGCG BamH I
=98 forward primer

30 BphP 485-491 a.a. & |GCGAATTCTCACGCCTCCTCGATTTCGCCGGG EcoR 1
2498 reverse primer

44 E480A S 23%& GCGGATCCATGCCCGGCGAAATCGCGGAG BamH I
forward primer

45 E480A S 2% GCGAATTCTCACTCCGCGATTTCGCCGGG EcoR 1
reverse primer

49 Flag Bl 243§ GCGGATCCATGGATTACAAGGATGACGACGATAAG BamH I
forward primer

50 Flag Bl &24& GCGAATTCTCACTTATCGTCGTCATCCTTGTAATC EcoR 1
reverse primer

51 His Bl S249& GCGGATCCATGCACCACCACCACCACCAC BamH I
forward prime

52 His Bl 223§ GCGAATTCTCAGTGGTGGTGGTGGTGGTG EcoR 1
reverse primer

53 Myc Bl E243& GCGGATCCATGGAACAAAAATTAATTTCTGAAGAAGATTTA BamH I
forward prime

54 Myc Bl 223§ GCGAATTCTCATAAATCTTCTTCAGAAATTAATTTTTGTTC EcoR 1
reverse primer

o]3 Eglwl DNA AHES 9hd WEolwA &AFH o2 GST(Glutathion-S-Transferase) W A-S I3} DNAS
E3ear 9= pGEX4AT1 eI ((GE Healthcare, Piscataway, NJ, USA)el ZAgAZAT. FAH o= Eajd DNA AF
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3 pGEX4T1 #E]((GE Healthcare, Piscataway, NJ, USA)E A|3t&4A Bamd 13 EcoR 1& ©]&3}e
ddsla, grielAlE o] g8ty AAAZ T olF, A DNAE E3slele pGEX4T1 #E = o) g+<l e
M E(AZFAF ¢ RBC, Taipei, Taiwan)ell 42CoNA 1% Fot & %2 (heat shock) S 718t A HZA 7)1,

ul

o]Z otylaeo] ¥E3tE LB WA Aol A wjeksle] GST v Ae] N-wike] AWM F 159 ofw]iAt HAR o] F
oz FEI= Hart AZ" ¢33 9wlA(GST:7aa® FAZ), GST whilzdo] N-Zohol] A I3 359 ofm] At
Adz o] Zoj7 MEI= 27t AAF §F A (GST: :E489AF EAIFH), GST vl g o] N-2ehe] Flag B| 27}
AZY §3 WA (GST: :Flag FAIZH), GST @ zde] N-webol His Bl27F d29 58 o “é(GST::HisE
FAIZ), GST @ de] N-dedel| Myc 17} AZ4| &3 DA (GST: :Myc® HEAIEHS 22 ddA A, 74
Ao BL21 ATHE Mo FAZE LB ulA] ellA A FZY(colony) 5 Aol 23% LB 1)
Aol HEFstaL 37T oF 8AIZF o) Fujgatdnt. FulFd AEES gxade] £3d LB WXl FFsn

ODsoll A1 €] Zkol 0.6°] & w7lx]9] s==2 7| & dA F=7} 0.5mMol 2 IPIGE H7bshal 25Tl 64

b Bob dwid s fEFoh. olF A¥om vl GST resin(Glutathion Sepharose™ High
Performance, GE Healthcare)S ¢]§3lo] @M AS At AAE G de s =" 22 T35
o}, olw 1x} FARE ZF glzo] ik A (AES S0 3H7 GYFE A, anti-Flag &4, anti-His &4,
anti-Myc &ADE  AFESSal, 2% &AE Horseradish peroxidase(HRP) conjugated anti-mouse
immunoglobulin(anti-mouse IgG; Sigma)E AMES}QITE. WSF, SDS-PGAE & AER e~ WMHF S EAxd

i
o

|
l

it

i
ol

ox
ol

7] 918 Amersham™ ECL™ Western Blotting Detection Reagents(GE Healthcare, RPN21060L/AF)
= 72 B wgol AEE glaE ST e o] N-Huke] 2l g3 wldo] it Aol A
Aol 3H7 Aol 9d] §3 "dWMAe] HEo| JHedHeS YElE A" EX Aot & 794
ST whulg o] N-whebe] 1 wtgo] HEI= g s B §3 WAL gt (£ coli)olA €

% Snkst o 7\4%5]915}. Tk, 2 oo

>~
-
oo

ol
-

i
g XL

i o
=

e [0 M o2
o 2

QL
Mo oo 32
i
o
[op)

e
Iyt
iy

VA el B EIE IS AAAS B AFAILAL & AP0l Y 1T PSS AL o
ooy WA AbEE Holubd e Wel WelA Th WMAAA Fede BEolt metd, ¥ ¥
gol nEelE B ong AVE SHPT Mol S3he RE QA BFE TS A0 ANl &
o},

Fguz

ey - dEAYTIA T
SEAE 1 KCTC12442BP

SEFA R} 20130709
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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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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-15-454

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

_30_
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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

_31_
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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

_32_

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
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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

— 34 —

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

_36_
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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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360

420

480

540

600

660

720

780
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29
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<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

_38_
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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
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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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