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Biotechnology Information)E £&] T/HAo® J47tsath(m = FHEAY NCBI 1Y A S S8 344
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A o] FE EE ARE A9 BRe FE4 wE 9dd 34 £E A 49 f9H mE 544 A
9% Bd 58 & 9 wHe Az 59 o8 £58 F k. dAHe) WAL Fab, Fab

Lol FEu@rbsstA AFEEE S0l "E I ULEE" B 2 R EE B HEAe
HrSel e s F ol shte] leje] dejo] wadeE =] Eey s AFATh. olE fol dd-, o
F- Et A%-7be DNA, Al DNA, cDNA, RNA, DNA-RNA slolnzl=, mi ¢ 9 dand 4718 st
v, B o Ao, setHer £ Assror wygd, vAdd £ fEAStE pIEULEHE 97
& X, FenEdoE =] MEe B 9 IO EY(AFHOR RNA B DNAYIA #EE 4 ole bt
o 25), Ee Mgd B A3 3 Ee IAM0E V8 23 A B, ole-/H eI
T ARA JreE fAdska, A skl JtHe of IR ATIAY, E= A Zefolueh ol DNA T
EaE AHESe] FRA JHEE ARl FAFeEA wd e EewFdeE =] gety i AteRRY 5
SE 4 k. 3 B BE dold FHE AR 4 glon, dF S0, fdA B f4A4 v, sy o]
Aol e, st o] IEE, mRNA, oDNA, AEH EFerEUEHE, 2AY EwIdeHE, EFHATE

e, qlele] Mol dhele DNA, ool Ade] welEl RNA, St ZmB gl sgbolurt glh. EEEUle
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B QClolE, T fARAS o8, B wigE S/Ee oA W px, dE 5], EEoER xRt 5
4 FddelA, A LA 2l 1A vhep e N-lEIl 3w m= o) HolAlE [ladshE it
FUHE Mds 3P

Sl ZRE oA H ErlolA €4
T 71" Aok, golAlold H Fslol| f&
o] 4FEHATH. 1998 E, "wEH QHA"o R AAHEE Arg FRHo Qo] Ao,
il Nel FE(GRA Atk Qg o= s, 283y
¥ [Dassa B., et al., Biochemistry, 46:322-330 (2007)]; ®=%&[Choi J., et al., J Mol Biol.
556: 1093-1106 (2006)]; & [Caspi, et al., Mol Microbiol,. 50: 1569-1577 (2003)]; ¥31[Liu X. and
Yang J., J Biol Chem., 275:26315-26318 (2003)]; =& [Wu H., et al., Proc Natl Acad Sci USA. 5:9226-
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[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

SSS0ol 10-1996774

9231 (1998)1), &3 <QAEHAS AHYEoA EAHA FArh(F F=HE vho] 23~ (New England Biolabs)
o o& fA=E <lEel dHolEHolA(http://tools.neb.com/inbase/list.php) FF). 2719 £33 <EH ¢S
He w2 AxE Rl Ao el #ste] sl dats AL E‘éﬁ}ﬂi’iq. 3hvte] BFE Npu
DnaE QlElQle|w (E& [Iwai 1., et al., FEBS Letters 550: 1853-1858 (2006)]; #&[Zettler J., et al.,
FEBS Letters, 553:909-914 (2009)]), t& GP41 #&¥ <E¢le] wHEM s dHolH 2R H z‘fﬂﬂi’iﬂr(%iﬂ
[Carvajal-Vallejos P., et al., J. Biol. Chem. 287: 28686-28696 (2012)]; =A PCT &7
A|W02013045632%.) .

-

= <
/\:_
&35},

el Bl o)s) aAE 2le] Awre] W)L thae] w1t 4Eg
&5 T3 g Soldew aeja ddstA dgste], 24 Jud a45 FAIHEA[Shah N.H., et al.,
J. Amer. Chem. Soc. 135: 18673-18681]; i-3¥[Dassa B., et al., Nucl. Acids Res., 37:2560-2573 (2009)1).
Al F-Fe] El EAee 2l vtobAl B ZEEokAl #e] Hste], £3F AdHIS N- 3 C-HS =HQl

d Ay olo] Fzby N- 2 C-olgel(Slg el &4
Al

o webaln HEH Ao st Ay Felo F83ilt.
B owge pRAom, Beld /Hgs HEUR AYHE 54 olF wudste §3 wandel dde
AL =G W@ Aol He A4S TN, a0 d8, AL AR EE gFRE 4AE
Qi A8y AmviEady] 2 e vud g4 2 WE S8 93 AckomA A¥sA drhs el 7]
xRk, 09 PAMOR, B ouWe gud - Fedese dgAPoRA B4 A A 94
@ ¢ g NaEe EFgES 9 N9 hgE BEUE E@ss a1l 84 % wwas
AFdTh, EH, B ouge ¢-odH ZAAPE 2 24 2R 2 §F GuAe A, oA, &
§ umAe gud Qe SeREs 2 N-qHe 88 HEUS TP e $3 9Ndn 938 ¢

webs, A FAdelA, & S N-QlERl FYPHE L N-IH 7HE3 fEVe HdF e dF-E Egte)

= 8% 9™ w3k olrk. vk N-QlERl ZERE =T Sid okl & vk, CAlAQD N-QlH IS

3E 1ol YER N-Q1EIQl 2 Ee] thE X 7AlE tE AES XS 2ol JIA" N-QlHS 2 ST

-ofo %E%X% UE T N-QAHS, F ol N-QIHAH Aol of 756 ME FLA(dE Eol, A= ¢

80%, Aol kS e 9 ok 97%, AHolm= <F 98%, AHojm= <F 99% ¥ T
=

EA4 FEdoA, Edo] 74" N-¢leel & @ulEe opAd GP41-1 N-¢lE]QI(SEQ ID NO: 1 ¥ SEQ ID
NO: 29) T 19 WHo|AS F3Fshr}. 23k Wold GP41-1 N-21H Q1S oFA13d GP41-1 N-¢1H|21(SEQ ID NO:
15

| | I
DI Aol ok 759 AE LA (AE S0, dojr ok 80%, HoJ% oF 90%, Hoj% <F 95%, HAoj% ok 96%, A
X oF 97%, Aol oF 98%, Ao ¢F 99% A E FUA)S JHE 4 ATk B ¥ §F Tl def x3A]Y)
7] 913k WolA| GP41-1 N-¢lH| 219l EA o= Eo] SEQ ID NO: 2 WA 82 X AH GP41-1 HolA|E ET 3T},

E4 FEdo)A, GP41-1 N-21E¢l HolA= A]iEJOJ 717F AEo] k. 54 FAelA, GP41-1 N-<
Qloll A 2kl wHAYsE Bl o] kel AlZH|RD £ Axdgc, g Fddol A, GP41-1 N-E el =
Ash= 3 o]ake] Al2ElQl 7] (SEQ ID NO: 14 A2 7, 65 H 89)= thE ofu|=At IVI(AE B0, Ed
W, gholal e ofageprl) o X ghEth. o FddolA], SEQ ID NO: 1] 94A] 650014 GP41-1 N-<QlE[ Q1A
Al B Al2HRD A7) GE ol Y| (dE Eol, Ad, Eded)Z AgETt. 54 FEdedA,
SEQ ID NO: 19 $1%] 65914 AlZ=EIQl ZV]= Edodoz & %E} T & FdoolA, SEQ ID NO: 19 ¢

2]
)
=
<

2] 8904 GP41-1 N-QIH|lell A HA FAst= A=EHQl A7 ohE ofv At 7|(dE 9], vlHed, HE
Mz xNgE. B FHdolA, SEQ ID NO: 19 93 8901]*1 Alz=H]Sl {71% HEedon X3er). dF

TF&dol A, GP41-1 Wo] A= GP41-1 NINTAA_TM N-<1]¢]l W o] x| (SEQ ID NO: 6) %=+ GP41-1 NINTAA_TK N-¢I

B¢l Wol A (SEQ ID NO: 8)o]t}.

A A, AN B BE AIZHCQ 77 dojdl GPAI-1 N-QIEQl WolAl= wholAlol A Ei ek wh

Lo A GP41-1 N-¢QEHIQI BT Hojx 26, Hojx 3u], Zol% 4u), ZHol% 5u], Holx 6u), Zoj%& 7H],

_10_



[0051]

[0052]

[0053]

Aol gul, Hol® ou) mi= Holw 109 o o]},
Al SIS A WGBS Agete] BAE & AtkelE

FEBS Letters 583: 909-914, 2009]; = [Aranko A.
o

s==4

10-1996774

)

, =31[Zettler J., Schutz V., Mootz H.D.,
S., Zuger S, Buchinger E, Iwai H, PLoS ONE 4: e5185,

el By, e wi goldolde dnHoz A9
o]

2009]). oFzstd, HIQl ¥kE, dvbygoz Az AyE FUA(AE Eol, HELEHNE £ B-HIE
B8)E FRohe SIS A 2d SFAle] Hutel 95 FHAIZIA, AlEE HTAA, 1ES &H3] WA o
2, SDSE et EEotadeiv= A oz g giA F7] wpAet 3 293, d7|9Feo] $EH
Sol, WhgE U] vl a5 Fatge] wel fEjEI, B4 9R e ¥ dR5E daAFloEl T}
At g Tk AR FEA e S 2 AdES e FEAAl(densitometry)ell old AZstd &
Ko, AFke] FFERA AT|e 54 Y Z2ae] &S Fi &4 HE(kobs)E A 4 Art.

AM A GPA1-1 ety AEYl R 1o Mol
SEQ ID NO: i A4
mtrsgyCLDLKTQVQTPQGMKEISNIQVGDLVLS
1 GP41-1N-<1H 9 NTGYNEVLNVFPKSKKKSYKITLEDGKEIICSEE

HLFPTQTGEMNISGGLKEGMCLYVKEgg

GP41-1 NINTAA CC
N-glelQl viol 4

mirsgyALDLKTQVQTPQGMKEISNIQVGDLVLS
NTGYNEVLNVFPKSKKKSYKITLEDGKEIICSEE
HLFPTQTGEMNISGGLKEGMCLYVKEgg

GP41-1 NINTAA_AC
3 N-<lElQl Wo] A

mirsgyALDLKTQVQTPQGMKEISNIQVGDLVLS
NTGYNEVLNVFPKSKKKSYKITLEDGKEIIASE
EHLFPTQTGEMNISGGLKEGMCLY VKEgg

GP41-1 NINTAA_CK
4 N-<TelQl o)A

mtrsgyALDLKTQVQTPQGMKEISNIQVGDLVLS
NTGYNEVLNVFPKSKKKSYKITLEDGKEIICSEE
HLFPTQTGEMNISGGLKEGMKLYVKEgg

GP41-1 NINTAA AM
5 N-21eQl HolA]

mirsgyALDLKTQVQTPQGMKEISNIQVGDLVLS
NTGYNEVLNVFPKSKKKSYKITLEDGKEIIASE
EHLFPTQTGEMNISGGLKEGMMLY VKEgg

GP41-1 NINTAA_TM
6 N-<TelQl o)A

mtrsgyALDLKTQVQTPQGMKEISNIQVGDLVLS
NTGYNEVLNVFPKSKKKSYKITLEDGKEIITSEE
HLFPTQTGEMNISGGLKEGMMLY VKEgg

GP41-1 NINTAA_AK
7 N-<lelQl WolA

mirsgyALDLKTQVQTPQGMKEISNIQVGDLVLS
NTGYNEVLNVFPKSKKKSYKITLEDGKEIIASE
EHLFPTQTGEMNISGGLKEGMKLYVKEgg

GP41-1 NINTAA_TK

mirsgyALDLKTQVQTPQGMKEISNIQVGDLVLS

8 N-glelql Wo] ] NTGYNEVLNVFPKSKKKSYKITLEDGKEIITSEE
HLFPTQTGEMNISGGLKEGMKLY VKEgg
MGKNSMMLKKILKIEELDERELIDIEVSGNHLF
9 GP41-1 C-EIA(CINT) | i
GP41-1 C-Q1E Q- MGKNSMMLKKILKIEELDERELIDIEVSGNHLF
Bodsa &3 YANDILTHNMSDKIIHLTDDSFDTDVLKADGAT

10 gua (CINT_TRX) LVDFWAEWCGPCKMIAPILDEIADEY QGKLTV
(o#=4 o mz | AKLNIDONPGTAPKYGIRGIPTLLLFKNGEVAA
o] 18) TKVGALSKGQLKEFLDANLAHHHHHH

SEQ ID No: 1 UIA] 89 2lo)A, H-QEQl Ade

2EAE ARSEte] 3Er]Ho] glew, SEQ ID No: 1 v

A 8ol QAojAl, el X AL dEAE F7]H

Ao, N-QlEQl EYPHes S Id Al=d, odF 5o, dzAgylol FHejoldlA By = A5
EFS 8IEE v 2 W (dF 59, dzAg7Ior FeoldA wdEE= AT) dE £0], N-UH
S N-QlE1e 7HAS F7HA171E N-QlH)] 7FE-3t dtEVete] g3 duld2 A wdgomy olgjg FAE
g, vl s AE, N-QlH 9l 7183t Y EUE N-2EH I e =] 784S SUMAA, Tl ARE(9E
£o], oz=ATTol Fefol)eA o] B Foll AR &3 DA A V|Fo R, oF 25% WRbo] THA &
AsHA ok, E AlaElo Ao AA Foll FPA ] EActE UHEE @A A vjre WEEE T U]
= B AFS AREEte] ST ok HuAtel oF] o)A AAE 4 Art

g Foko] A= A okl FAEH i Ed VA" VeS AFEske Folzl N-QdEIRIY] s
T/ 4 e AAAJ] 7HEE FEWE &olgtA AYE 4 ). dE Eo], Zd AZR(dE £, o
2Ag] 7o} FEto) o] A, 78X BAES] A BFELS I70<EWilkinson) 2 dlE]<&(Harrison) 2]
A2 Z(F&A[Wilkinson DL and Harrison RG, Bio/Technology, 9: 443, 19911)& AM&3te] AAkd 4 ot
dido] 754 BH AEE FReteA AR 452 dnta Vs gt AESH MG B4 AEERFE o]
€7153F SignalP 4.1 €8] (http://genome.cbs.dtu.dk/services/SignalP/)& AF&3le] 8= 4= v}, =
g, 2ol AA"E AAd 1 A 390 ZAlE HHE FERev. FEHoR, Hue dEHQl SH E4E JHsE)
A BAA, 7HEAe] HAH ] FX F BEFE AFsE /M3 dEVsE 484 ~a8des T FE e 3
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

See B 54 oF 15 kDa viwe] A, oF 60 W] AWE AFAD @ % -1 vl GRAVY e ¥
FaAu olol ARA Gtk olE 549 Azde wFE A4 L 1L AEdel, dF o, 4RAN B

9] SwissProt ExPASy

of, ad okl s#Atel ol !

=

ProtParam & (http://web.expasy.org/tools/protparam/)< AF&3
A 7183 dtEYe| diste] 24gE

ATt

i 4 9 (GRAVY) (&3 [Kyte J and Doolittle RF., J. Mol. Biol. 157:105,
1982]) 2 E& ofH|x4te] A5 #e 3ES A9 W9 &7 iR vro] AdtEd. e HEY S o
= Apde HERt AREE Kyte-Doolittle H:ol 7]Z@th GRAWE @ e] 254 SHS HERY] 9
gk e o)t
okehd 1.8 Al 3.8
otz 7 4.5 o] Al 39
ofrxwteizl { 3.5 | wEed | 19
ofAy=Z E
a 3.5 | AdAFd | 28
_____ Azegl {25 | x=a |16
SFER 3.5 A ¥ 0.8
ER=253
=R 35 ) =Eged -0.7
24 04 | Edew 09
29 | -3.2 SR 1.3
o] 25l 4.5 i 42
ogd Aol A, Bol Z1AE N §F euEe 1wkl GRAVY 7k it
Gl Aoe] k= A (E#[Ikai, AJ., J. Biochem. 88:1895, 1980])& A& = (Zghd, @&, o]&xFA
2 Fael o AeEE AA Bulz godrt. 2R 7E wulde] Aokl Frbe] giek FA A o
st1el Aol wet AkdTh: AWH A% = X(Ala) +oa

oz 7Y 4 k. Bl AYH At
b

X(Val) + b (X(Ile) + X(Lew)). A% a

= grehae

Z4(b = 3.9)¢] Ao FIojr}. Tk, Ao

& 2 Fgley dugEe AMESte] Aatd 5

9: 443, 1991]). ThE o887l duglF2 EdHoz
ol 714" N-JHd S dEe oF 60 mnke] A

Hhg A e A=, N-AEI)l 7183 9 EY =

©=
EA

15 kDa m]7He]

g N-<lEll 7F&3F FEY] o= & 20] 7R E o] St

_12_

Safoll tigh e F3(a = 2.9) 2 FA/o]aFA

} 2ol HddA 7 AEEY B 852 €1
JtH(F-& [Wilkinson DL and Harrison RG., Bio/Technology,
AR 35 AFsHA] Zeth. st FE oA,

Al (AD) g 2 -1 wREQl GRAVY %k Zte

2R, oF 60 vlwre] AWE A% ghe v



[0061]

SS90l 10-1996774

* 2
AN A N-oH el 7183 sy
SEQID |
NO: g4 GID Ad
b3t =y 46 MREYPNGEKTHLTVMAAGEFPSL
11 |qin =msiA; 4© 27 | 170081219 | TGDHKVIYVAADRHVTSEEILE
ox guld AAIRLLS
j{iij Rl MSHLDEVIARVDAAIEESVIAH
12 | ECDHI0B_1576 170081120 ggsﬁéﬁi%%é“”gﬁﬁgg
[ 2=A 7o} Feto] #F RHEQLTKGGTIL
K-12 3}9] 5 DHI10B]
Z{;gf} T A MNKETQPIDRETLLKEANKIIRE
[=3 e =
13 | ECDHIOB 1388 170080950 ?gg%ﬁg%gﬁ,‘&%gﬁ%&
[ »~A 7] o} Fefo] o
2 T1a B 95 nrim] FKHLAHVLSEKYHLVD
718t EY 51:
7 A MSLENAPDDVKLAVDLIVLLEE
14 | ECDHI0B 0422 170080051 | NQIPASTVLRALDIVKRDYEKKL
[l 2=Al 2] 7] o} Fe}o] w5 TRDDEAEK
K-12 3} $] 75 DH10B]
83 =y 138: MNKDEAGGNWKQFKGKVKEQ
15 |74 2easowg wm| oo | WGKLTDDDMTIEGKRDQLVG
Al 2AH 7o} 2ol 7 KIQERYGYQKDQAEKEVVDWE
o k12 sH w5 DH10B] TRNEYRW
Qfﬁﬂf&fg . MNKDEAGGNWKQFKGKVKEQ
L Ao WGCKLTDDDMTIIEGKRDQLV
16 | ==dxurg gnd | NA GKIQERYGYQKDQAEKEVVDW
Lol 2 A2 710} 2ol 5 ot oo
K-12 S9]3¢ DHI0BI
2?3281%%135 . MNKDEAGGNWKQFKGKVKEQ
: gt s WGKLTDDDMTIIEGKRDQLVG
17 |#=dze Bid NA KIQERYGCYQKDQAEKEVVDW
[l 2=A 7)o} Feto] #F ETRNEYRW
K-12 3}91+F5 DH10BI
gfﬁé&z&_lf 4 MNKDEAGGNWKQFKGKVKEQ
ATLET WGKLTDDDMTIEGKRDQLVG
18 |ardsate dud NA KIQERYGCGYQKDQAEKEVVD
[o =A 2 7|0} Ze}o] w5 WETRNEYRW
K-12_ 5}9)3#5 DHIOB]
JFast seu a2 MIAEFESRILALIDGMVDHASDD
A ELFASGYLRGHLTLAIAELESGD
19 | ECDH10B 2487 170081941 | DHSAQAVHTTVSQSLEKAIGAG
Lol 272710} Zeho] #5 ELSPRDQALVTDMWENLFQQA
K-12 39135 DHIOB] SQQ
0| 7HEe s s 170082737 | MQUNITGNNVEITEALREFVTA

FA 9 Aavi(s4)

KFAKLEQYFDRINQVYVVLKVE
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[0062]

z7 g4
[l z=A 2] 7o} Zifo] 5
K-12 3}9]++5 DH10BI

KVTHTSDATLHVNGGEIHASAE
GQDMYAAIDGLIDKLARQLTKH
KDKLKQH

21

7H83 SEY A

39 B Al2®le] EspA

. WO
%

o
Mo

9626250

MDTSNATSVVNVSASSSTSTIYD
LGNMSKDEVVKLFEELGVFQA
AILMFSYMYQAQSNLSIAKFAD
MNEASKASTTAQKMANLVDAK
IADVQSSTDKNAKAKLPQDVID
YINDPRNDISVTGISDLSGDLSA
GDLQTVKAAISAKANNLTTVVN
NSQLEIQQMSNTLNLLTSARSD
VQSLQYRTISAISLGK

22

7143 =Y B:
S22 A3tE A
(Fasciola hepatica) fr#j
©] fh8 X = ¥]o}A| (HiTag)

147611

MPSVEVEKLLHVLDRNGDGKV
SAEELKAFADDSKYPLDSNKIK
AFIKEHDKNKDGKLDLKELVSIL
SS

23

71438 BEY C:
A&} S eI Al
fh8 = ¥|o}A| (1liTag)

387618410

MPSVEVEKLLH

24

Hge sy D
Z5EE L S-EdA A

251787291

MGQLIDGVWHDTWYDTKSTGG
KFQRSASAFRNWLTADGAPGPT
GKGGFAAEKDRYHLYVSLACP
WAHRTLIMRKLKGLEPFISVSV
VNPLMLENGWTFDDSFPGATG
DTLYQHEFLYQLYLHADPHYSG
RVTVPVLWDKKNHTIVSNESAE
IIRMENTAFDALGAKAGDYYPP
ALQPKIDELNGWIYDTVNNGVY
KAGFATSQQAYDEAVAKVFESL
ARLEQILGQHRYLTGNQLTEADI
RLWTTLVRFDPVYVTHFKCDK
HRISDYLNLYGFLRDIYQMPGIA
ETVNFDHIRNHYFRSHKTINPTG
1ISIGPWQDLDEPHGRDVRFG

25

713t =Y E:
S =-DNA <HA sf e [a
g sk g]o} 5hA] g}

410480759

MASWSHPQFEKASKETFTHY QP
QGNSDPAHTATAPGGLSAKAPA
MTPLMLDTSSRKLVAWDGTTD

GAAVGILAVAADQTSTTLTFYK

SGTFRYEDVLWPEAASDETKKR
TAFAGTAISIV

26

7143 JExY F:

wheos ZAg g

218465276

MKIKTGARILALSALTTMMFSA
SALAKIEEGKLVIWINGDKGYN
GLAEVGKKFEKDTGIKVTVEHP
DKLEEKFPQVAATGDGPDIIFW
AHDRFGGYAQSGLLAEITPDKA
FQDKLYPFTWDAVRYNGKLIAY
PIAVEALSLIYNKDLLPNPPKTW
EEIPALDKELKAKGKSALMFNL
QEPYFTWPLIAADGGYAFKYEN

_14_
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[0063]
[0064]

[0065]

[0066]

SS90l 10-1996774

GKYDIKDVGVDNAGAKAGLTF
LVDLIKNKHMNADTDYSIAEAA
FNKGETAMTINGPWAWSNIDTS
KVNYGVTVLPTFKGQPSKPFVG
VLSAGINAASPNKELAKEFLEN
YLLTDEGLEAVNKDKPLGAVAL
KSYEEELAKDPRIAATMENAQK
GEIMPNIPQMSAFWYAVRTAVI
NAASGRQTVDEALKDAQTRITK
MSDKITHLTDDSFDTDVLKADG
AILVDFWAEWCGPCKMIAPILD
218465276 | EIADEYQGKLTVAKLNIDQNPG
TAPKYGIRGIPTLLLEKNGEVAA
TKVGALSKGQLKEFLDANLA
MNKEILAVVEAVSNEKALPREK
IFEALESALATATKKKYEQEIDV
RVQIDRKSGDFDTEFRRWLVVDE
VTQPTKEITLEAARYEDESLNLG
DYVEDQIESVTFDRITTQTAKQV
IVQKVREAERAMVVDQFREHE
GEIITGVVKKVNRDNISLDLGNN
AEAVILREDMLPRENFRPGDRV
RGVLYSVRPEARGAQLEVTRSK
PEMLIELFRIEVPEIGEEVIEIKAA
71838 ¥E=Y 1 ARDPGSRAKIAVKTNDKRIDPV
28 Ar F2 oA NusA 387509083 | GACVGMRGARVQAVSTELGGE
RIDIVLWDDNPAQFVINAMAPA
DVASIVVDEDKHTMDIAVEAGN
LAQAIGRNGQNVRLASQLSGWE
LNVMTVDDLQAKHQAEAHAAI
DTETKYLDIDEDFATVLVEEGFS
TLEELAYVPMKELLEIEGLDEPT
VEALRERAKNALATIAQAQEES
LGDNKPADDLLNLEGVDRDLAF
KLAARGVCTLEDLAEQGIDDLA
DIEGLTDEKAGALIMAARNICW
FGDEA

"GID"= AR AWM S E X gk}t (http://www.ncbi.nlm.nih. gov/genbank) 7]—%?}
HEY A UA B 3AHY = 7183 fEYoln, olg F uiE Fulrtes §7 A
28 g ZQAA, daAE o} ZEolelA AAHE= AlxH BPJ“ZM i s =
%ﬂ*lzlc}. AdFHoz AF/HAY 2 Ad U2 ¢ EE ol =2k ﬁuzﬂ ‘31 nEZ
AZEAHEY.

71835 =Y G

27 | gedsa

EA FddolA, N-SlHA 7183 FEUE 7183 3EY 138(SEQ ID NO: 15) & 19 WolA (o5 £91,
7b8-3F SFEY 138 GKL22GCKL(SEQ ID NO: 16); 7F&3} sFEY 138 GYQ48GCYQ(SEQ ID NO: 17); 7F&-3} mtEUY
138 GYQ48GCGY(SEQ ID NO: 18))¢] A4 &= 19 dHolAY, &5 ¥3ghsir),

EE AT N /%2 2Fsht ool #AHA B $F wE A0k G Az Pyl Y Ropl U
2 FelA ATk, o Eol, Aold Wl AQ(AE Sol, N-AlElel B N-QlE|el g3 FEV; C-AH9l
Y BA)S TYSHE DNA BRS B9 Jl%d met @A ZAd oAl AN, e FANM, §
T HAAE 4SS DN FH71E EFeE B0 %ol oo G4 Aok uiHos, 94 wHe] PR
2Ee 2o A% W WA Apolo] PuA oW e zelshs B (anchor) EetolvE Algdte] Faw
gom, 27le] A% S BAS oFd ofdYAT AZEAA, A AW NAS 4T F ATHED

—

Ausubel et al., Current Protocols in Molecular Biology, 1992] #=). t]&o], olu] §3 Ho|ojE (4=
=01, GST WolofE], Fe BololE))E flmdstal o= wa 2d HEst vrjrbssit.

wgA s AlE, §3 9HAS dAHoR e tgHor EWNAIAARAY FAHSTE dY k= Y K5
AE s F7IAA dxd ditowRE ddEn. Az W] HS 93 B4 557 AE e f
ZN1AE dE 59, A=Al Zete], Zelvlwtelels 251 E (Corynebacterium glutamicum), TFEFEU2
Z 29 d<&2(Pseudomonas  fluorescens), TEFIAX ZE]A(Lactococcus lactis), 7)o} FAEg]~(Pichia

pastoris), AZFEvFolM 2 Al@ B R ol (Saccharomyces cerevisiae), Ao} Wo]=(Zea maize), YZE|Y o} Ejv}
F(Nicotinia tabacum), T2~ 7}2EH Daucus carota), SF9 ME, CHO A¥E(dE 5], CHO DG44 A3, CHO
DXB11 A|3), NSO AIX, HEK 293 A % AA F&, oE €9, & 2 dA4E ¥y, A FHooA, N-2I
gl §3 diAL oA ol FEtoldA LAET. I the, TEAEE N-QHR 7 dHAL T4

g 2 aznEagy By, g8 5o, AT oA oF AHF, Sold F Yol wE ARwtEgule] o

i
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[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]
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A 8L oo te] o3 HFS Akl o9 AX dERRE gAE 5 Qv
o &

o]F WlA(dE 5o, N-AHS 73t HEY, 14 #AH)E JdHQ EFHPE =S o= hte] drdel] &3
2 ¢ 9y, A FddelA, N-SHQ 71838t SEN = N-QHQ EEFHES N-Zete dddy. g& Fdd
oA, N-QlE|Ql 7183 StEY & N-H S ZERE =9 C-Eto] AAHT).

YR FA A, QlE] ZHURE=(AE o], N-QIHS, C-21ER]) 2 o]F dulA(dE 5o, N-<1Ed 7t
&3t 4EY, 34 22 FHE 43S T3 A3 dddn. o2 FddelA, §3 gdiES Ado)A ke
FA, JHI ZYRE=(AE 5o, N-AEHA, C-RIEHRDE o]F dulA(dE &, N-JEA 7183} JEY,
ZA AL Abole] EAE Egheth. A3e 2dolA/"H A BRI s wokel €A .

2ol 7" &3 DA A, JQEHQI N-TH EHRlES o]F ZEFE = AFPAOZ(dE Eol, JHE 4
e S e RHASE(dE Eol, ®¥A o=t AEs FI) F¥E & AT wEs, 4R
TEdolA, o]F ZYUFEEE JEQI N-Ed =ule] N-ddd AgAor we Ao R §IHrt. 54
T oA, o]F ZFHFAE =9 Al o}u] =4S Met, Cys, Thr, Arg, Lys, Ser, GIn, His, Ala, Tyr, Phe,
Asn, Trp, Val, Leu, Asp, He, Gly, Glu Z Prolo & o|Fo|x FoZ2HEH XAddAr],

IR FEHA oA, §F dNHS o]F ZFFPE = e AE Alold] HAE EFETH dE B9, £F &
WS o]F T ol C-udhd QIEQlY] N-dd Eule] N-Egk Alold] HAE 23T F QUvh. HAE dE
S0, °F 1 WA ¢k 107 ofnlil dold & vk, dF FddolA, FA= o 1 WA o 571 oAt Aol
d 4 k. dE 59, %74% 1, 2, 3, 4 =& 579 o Aiks S ¢ k. dF FAddA, olF &
e =9 JEQl N-dd Tl N-dad HEske AL upA Y ofw| Ak Met, Cys, Thr, Arg, Lys,
Ser, GIn, His, Ala, Tyr, Phe, Asn, Trp, Val, Leu, Asp, Ile, Gly, Glu 2 Proo.& o|Fojzl FoZHEH A
2R

A5 FAdelA, A= Jd2HA AEE T & Avk. G5 FddolA, BAE LfF J2HA AEE X
el = k. AR FEolA, AAE S 02013456325 Z5-E1 ] SEQ ID NO: 4, 8, 13, 17, 21, 25, 35 4
398 o]Fojxl ForRE HuUEE= AEE EFett. JdF FEAAA, g1 olneihs EFelE B
= dE 59, SEQ ID NO: 4, 8, 13, 17, 21, 25, 35 & 392 o]Fojx FoRRE AEHE Ado A& (S,

[e]

N-TED) oF 1A o 5709l ohvweAle 3

H:
o !
o
kY
e,

25, 35 % 398 o]Fox FogHH HAYEE= MEe ¢ 1, 2, 3, 4 B 59 ofrAbES EEeith. N

dofolA, 3 dde dAddqA A #EEE JHJ T=dd 2 QxS EdS 2FES(AE Eo,
GP41-1 N-<lHIQl 2 GP41-1 C-THIQD). ©h& FdAlA, §3 @iz AdQl Zuel, I oA "o]F
ZH¢l =HRl'ee% X]ZJEl— Ao 54 el Erdd A #HAEHA e 2Rl =vdds 23
o odE S0l §% @S GP41-1 QE Q) =HQ) 3L INPDH 2Bl mwiole EIE = v

Ao, ¥AE SEQ ID NO: 4, 8, 13, 17, 21,

hl )
WolEA i 1A FEelEA, vrﬂﬂw BTE S ST AWAER AT ATHE A9 1A
TFB web, o2 Sol, §F WAL FYH Ao, dB 5o, 54 duy 24, Y9, P4
q BA EE BA(F Fol, NSATHA, EasteA)E AHgsel B4E £ Ao 54 FAANA, §¢ @
BAe PEbE BARA sht ol FY duE EFAY. AEEE BAS TIHES 9wde WY
ANE EE PR S Bobl FEd ik
g FAAGIA, B odEe Frkw B oagel §3 9Mde Qmgsis FRAeEE NS £@e wy
A o, Ted AN EFgeht BE e L oW Bd MHE AUE S3 AT BE Aoln

N-QHID 2 E = 2 N-2HA 7183 SEUE Sfshs 29 7iAE 58 dde 59, s Azvt
By S&S AR HRERAN &t wEks, 54 FdddelA, 2 2w A x| Al F2E, N9
gl e = 2 N-QES 7Hes EWE ek &% @UAS 2iele ARviEIYY fEHAS A
ERl

1A AARE AzvEadE FAot, 54 TAdA, A=nETNY $AE 54
el wlo]AZ EFITE F5A Fud o wolAE e AP A=vtEIHY FA
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[0077]

[0078]

[0079]
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ESHMUNO® %] (o]qit] "ajzo] mE#H o] (EMD Millipore Corporation))E XE3slL} o]o] AR =

g2 FHdelA, FARntEaHy FA= T4 WEladdolEA 89 mA(AE S, °F 20 A 40 um =
£ 9 40 W] 90 me] Ml EF AVE ZE vlE)olth. A FHAdA, A2uEIHY FA= 2

gzt 28N 280 E 2he A A2ulE gy 2% FRACTOGEL® C00 44| (o)<l =
3z VS X35 o] AR =t

H
2
Kl
)

o
)
[

Ashy Amvieddy] wfEAS 93 v A9 uA AXA= dE 5o, 71 Aol w4, A
AFSElR, oprtms, EeEvEla o ol el E, Zejoladetn=, EeHd

¥,
2B H2 259 FRA(AE 501, 289 ¥)E EFE F v

we, W ol oo
z
ol
lo
ﬁ"
im
i

&1
to

2
i
AC)

i
okl
s
Y,
Lo
2
D B
s
U
i)
o
I
i

m o
rld
e
)
o
[
o,

[l

=)
H, dF 5o, ZYUHEHZFLRAEN-F-HEFL2E(LZ Hd o

OE4 BAe §7] EE P BA EE 47 2 ¥7] 2R 2gow oFold & glom, wude 34 2
FHES F7he] sobd WAL 98] weaslel, dF Sol, TH AW Al AR st ool A48
7, g Eol, selEmaY], B, olulwy], A2nd] EE A2RANR oFold 4 . thE P
Aol A, Ty BAS 48718 24 €L+ U3, 487, B Fol, H|=BaY], €8], opvlwaby],
AEnds] BE AERAME AUE 249 F07 m9E F U

SA7IE =EA7E EEHl 712d A Hsd 22 EHAF AREET. A RN, EEHE o
& 5o, 482 v 2 AES AT A6 fEshAle dE 5o, vacFAR, dudRste|=d, &
o BEvleln, JHIAE JHE, 1,2,3-EER A& AF @stead shad i, dE 50, g9-
Ed, AR, AgRs, 2, oPIRA o V2@ 5 vk e FEeelA, 1A AAAlE e ok
2 HES EFh. @ B AR EE g AAAE E okl deA e iF W, dE 89, &

[Hjerten, Biochim Biophys Acta 79(2), 393-398 (1964)]¢] 7|A1® < el Azl uwle} Lo|s}A 2]
k. tety oz Wolx mEg A Furledk A%, ol 59, SEPHAROSE™ FastFlow via (294 &2F
g Aol A o] AAA(GE Healthcare))¥ = Att. tii® Eglol 53] 23 A5 FdAdAM, AAAZ

2gste], 19 FAE FMNA, MELLE B F5ol 0% AFHA wEG,

:

(
i

2, 1A AAA = FA4 ZEH, dF B0, EHE ¢2E&, EYSI=EFALL o=
3Z o

. Eeeladolr s, Feldeadens So /1

E A
dE Eo, tgHld 9 Ruud-x3E wAle] 71%3 mjEg2 H$o, jEY A FUS FF
A, A7) ALY mel 2o JAFA 715 FH A A =EA7T. 283 Zeve 35 Ud e &
= Qlom .

a2 Lo, E3[Arshady, Chimica e L'Industria 70(9), 70-75 (1988)]<%
2, Fu7bsd AlE, dE E9o], SORCE™(A9wl FAet 2xjel %o & Ao]) 2 POROS

o
A= Tl —
AV AelEUolF EoE AE &Ale] o}Eehelt nho] o4 ~t=(Applied Biosystens))7t AHEE 4 9l
o}
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AL HBEel, JHE, A-,

)

r I

A AL LA A A A G
Sofol=, ZHolE

CEE
QA etk

e

g el #ate], 232 vhEd ddA e EA. gkl FdelA,
U HgEAYd F AdE HE Ee A FHE A% HlE e YA FE o UHEE‘*
J E= 2 AgE Q. #8853 dH= WS (expanded bed) ¥
, 71, A = BEE AREA olEdt. gdA, o
A ARnEIYYE w}—%ﬂr
A e dEje) 22 FEo] 1A A A

o
[>
r

F‘W oﬂ)l

)
o

2
ofj
1o
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el ol
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e .

o ot

Lu}
12
lo
ot
o
o
tot
Mo
1
-
>~
>
oo T

o
=

b

O im
)
l >
1~r‘
o
N
(m
_YH,
>
=
1o,
=
i
b
ro,
o,
ofk
=
e
X
b
n
i)
i
=)
rO
flo
o,
s
=
rx
ofk
k=
rlr
ofN
of
>
oftl
=
e
X

TEANM, 2A AAAE TG AAA, eE 5o, 7 FEv EE 84 EHd F
A 7HEA AAA R mhole-Ee ], dlE 5ol @MAE Ex diE ¥ °
, EYHE dE S50, o shdd 7lEsL

254 710601d E=e 7)), A
gaht ol5dl FAHA W= FF 78 E2
1020080917405 B m= F7) A|US20080255027

2 oxt
o

o 5 4y
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AL, A AAARS ) SUHs 8T B el AAE (AT ol 55 gy ol

D Ao N-IER T8 J

g NYAA, dF Bol, S5 wgA HIE AT opvlate] N9l

A ol AUNTIAL ABAA, SEF W P9 AT o}u
A

she ol Wad & ok @uAelAg ojvlate] A4 i AE P §F Hopol W

ol 7" % 9ES XA, dF 5o, T 2okl g dEA d: EYd VA" AES 233}
= A AAAC F2FA717] 95k Ao AFS v)Ee] AHgE S vk dE £, dF FdddA, 7
gl o E 5o, F3 @l EAStE HE, olvx H/EE FFERAVIE AMEEE Y ALEH VE
S 3 AAA 2 7 ). dE 5o, H|AdEZAIE, JquERREe]=-, (NBr, N-3lo]|=FA]AAlo]m
E(NHS) T2 498 €8A Adve AL Aleko] AR FE Ao, AFolE XX A} &3 Gl Alo]o
EQiEY, ol §%F dulAe] ol g§rteAS M, AAAZRY §F @A 354 ALZHES &olsH
3=

A AHAZe] N-<lEel g3 whuldol Rake giiio] s Hofo] & d#HA e B Aold w9 E
el 711" FAS T3 2-E 4 Y. dE E9, &3 [Hermanson et al., Immobilized Affinity Ligand
Techniques, Academic Press, pp. 51-136 (1992)]S %3t} o S0, wild g=s 14 XA A9 %
W o g gie o] &4 7], dE B9, sel=sA, HE, dFAE, ofux, FtERY ) g EFAE E
= FIEEAN V15 Fd 2A AAA AELE F k. AR Alofgl BEulo]=(CNBr), N-3ho|=S4
Aaleln| = o ~E|E, [ EA|(H]2SA|H) g3t © YA olulsle] o] 8-S ¥3si o]5d dAHHA Y=
A A A= shES AbEste @AdE Q.
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r_%',
2
ey
x
N
X
Iy
J
2
2
&
(@]
o
=
I
e
o
o
k)
H
=
&
N
i

Zbe ARvEa s SR (AE 59, v=)7)F A}
C b TN, AzwEIYY A £ sto|==7] Y/EE -(00H EE -NH, EE -OHZ 7

?_
o}
g 5 ot ve Ae0E e
?_
A<
T

He Fdo AwEo] Qdut. dE 5o, Fd[Ljungquist, et al., Eur.
J. Biochem. Vol 186, pp. 558-56 S = 7.0 WA 7.5904 E]L7])9 AenA o
2 9hgskE Bz delA vk 8 79 pHollAl, 25 ES ofwlv|e} wkgd 4= glom, wEh, shea st
= Aol ArH(E3[Greg T. Hermanson, Bioconjugation Techniques, Academic Press, 2008]; 31[lan
Johnson, Michelle T.Z. Spence, Molecular Probes Handbook, A Guide to Fluorescent Probes and Labeling
Technologies, 2010]). pH 8 m|uko| A, o}o]Q Lol Eoln =t w3 E]27|o thste] = AMelzo|ch(E3]
[Greg T. Hermanson, Bioconjugation Techniques, Academic Press, 2008]; % [lan Johnson, Michelle T.Z.
Spence, Molecular Probes Handbook, A Guide to Fluorescent Probes and Labeling Technologies, 2010]). =L
2L}, ofo] @ ol Eotn| = FolA EAAHow BobAgstH, tiiEe] Fuirbsdt HA= 5 78l oy
/A v aLvbelrh. E]Z7]o] gk ofe] @ ol Eotn| =9 MElde] wolm=of tiate] fHolubx] 7]

woll, wejoln = dwbi o iR AxE 9% oy AdEot

A5 M, N-EY gies 7hes Evdd ve o

L T 3 AP EE
ofo| L mopA Eotu = &7d 3 FG-C00o AEHE = Stk f=x
A

sl A9 Pe BEE gomRE (-9l
o}

2 3
Hls AYs &3 @ide] uds SHFoEA AXkE = 3 AA7ZA, 1 gn/2H (FG-C00) ] Bl 4 3}
N-QlH|Ql 23t 57t S = AT,

T3, o] wElE e o EA] @43t 4], dE 5o], FRACTOGEL® ol FAlel Ao AEHHATH <%
Ales dzab opner], dtol==4 Bl Adxste|l=grlel wkgatn], g FAARl s wMEYHAE AYt
(F3 [PV Kuznetsov 1993. Pharmaceutical Chemistry Journal 27:439-52]).

A FRoolA, @A e A HAE Tl A AXAd AEZLE F vk AT AZE RoloH
AZLPE Aol shte] 28718 23T 5 vk, AZ RolojH = A&7 AEEE F dE A9 FAE
Z3hel 4= Q. ol E B9, dF HoloEHE 47, gAd e ¢7Idr] 5 d99 AS xS 5 k. o
2 HolojElx= 1 WA 30709 wha A W] v HE 2 5 vk, dF FHAA, FAE 3078 =%
o] BhA AR o]Fo]d F 9tk A4 HoJolEE Aol shute] HE-dA, dF 5o, dA, AL 9 &
= X g v 9 RolojHe A, HlEAM e $Y HE olFold F o AA HolojEE &

:‘,:

A AAAZE B elgise] ABY AT @
= glolo] ul-obm i @ =

9. H5%4 setEdel Aen: A 2
@ FEE 5l U4 100 mie) M9 S k. saE Fo
5 M o] 0.01 M "5k, 5 nM ©]%4 0.
a5 Fol AHgHE

FE 0.1 M 29U

AR oA, 3|34 FletEAdo] ALgEE A$, WSS 0T WA 99T e 2ol A . B

oo A, Wk WS 60T m Wk, 40T wgH, 20C ®m|WF EE= 10T mwke] oA AAjHT), A5 T3 o9
4Co &xolA AAFHEY, 2 FadoA, E uge] Whie 20Te &%

r o 2 4
Ko
e g
Y
5
rl
N
fuj
U\I
i
B
N
o
oF -
oo
it
2
T
‘0,
o,

Hel EelfEs V-9 7h8E HEUE Seekt el JAE 5% 9, 9 aoe g3 o
= B AR PE, ABA AA el ALgslol A
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[0106]
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[0108]
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[0110]

[0111]
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A Feol A, Tl WHE a) FE|= Ao o BFH Exlo] AAW - ZFE|=E Xt Al &
g A S sl A BEE AFstsE WAl b) A EE b e ZEHE=7F A2 &3

olEel ZHYFE|=o] Meixog AFgstel njFA A BIAS FAsE s A2 &
S dilAS ¥3sle A A2vEOYE uEY s HEATE GARA, A2 §F dde] AHY= AHs)
o 9l& N-o1E¢l ZYFE|=9] 784S ZA7E N-QH 7F83 FEHo] AZE N-¢lE e NS
FeE GA; o) HEA QdH BZAS st M azvEady wWEYAE AHEe, ndyd oY
EAS AASE @A d) QEd EFAE Qe H3qA EAdolm, 5F EAE C-UHY ZFEEZYEH
Agsts 240 =EA7E 9 2D o) AYd %7 EAES I5stE GAS 2390

x4 E‘X}E dejol A AARAY F Uk dE B0, A AAEAE wiE 2 AAEA JAE(dE

NA 7]€°ﬂ o3 A4), 01]% o], ZRE(AE B9, d&H, ?l{} 4 T2E, APER R
, 22y A (mAb) 2 mAb-- =4
, O]%——ﬁ“ 14 mAb Fab, SCFV, *Joi D e A, 2AE=-FE A=A(AE =], DARPin, of}¥
vt (Affibody), FEIZ ™ (anticalin)), X824 HA(dE Eo, &3 ZZEATA A, gI-L-o|72ZYTHA,
N-otAd A2 EANI-4-A B EbA], SFIAHFBEAITHA), =2h(dE &9, EEHE, RN 197, HAl(ricin)),
Az MA(dE 5o, @AY, YZeele}l, uAE, HH, BY 14 wlo]ly s, AzF {5FF wlolyx), ulo]
2 Z=—fFAL O]Z}(Oﬂ-% Eo], BE ¢, A7 /FF, AEFAR, fEuloly s, =297 Hlols) 9 A A

)

axn(dE , Bujel BEAeel EQA, IR EoluhA K, BENZONASE™ F A, DENERASE™ FA, $-dobAl,
Al 5) ‘;‘ XJ% AR E B0, FFIA 2 FEANY 5280, DN $F8aL, dZ2EA EagelA], A
FaFo] HEAIGA, A &4, stolBgnf-fa A T)& TFT 5 k. A T, 19 B
A= A w2H FHo 3 FA(AE B0, BxF2Y Aot}

AFgEE EA (o E E9, AU|FZAAE 2 (Synechocystis) Z(Ssp) DnaB, =~E3 HAFEF =1 (Nostoc

punctiforme; Npu) DnakE, GP41-1)e we}, =9, AZF, dd 2 &2 21L& {FonsiAl dolsitt. IHox
Etetal, 54 AJEde 43 =g, MH, dd 9 &9 2712 dd Fofo %Eﬂx}oﬂ oz &olstA AA=

T Adrk. 5A Q™ AR 2A(dE o], JIREEAA 4L FA/AASAY] %, F5 o|&(dE &9,
ofdd, Z, 2EEE, vtuls, U3, &4 siAlA(volume excluding agent)(dﬂﬁ #Oi, PEG, PVP, 92E
&), AlA, é, 25 % pl) 2 s7] 71AE 210E sl oo EEA @tk 53] GP41-1 QlEIQ
of AolA, EAo] AiH g 6 WA 10 ML pHell o8] Y& WA = Ao Oelﬁxi 2 tH(E3# [Carvajal-

Vallejos P., et al., J. Biol. Chem. 287: 28686-28696 (2012)]).

Al 3 iAo C-2HQ ZFFE =T A2 §3F A o] N-dH < EFPH = Mdegor Aits)
o, FujAd ¥4 Rl 5FAE FAdste 2dS Folzl QAHle diste] 3 EoFe] sdAtel oz 44
2 4 . gitdor, g R T JdolA, ARmEINY FE Sk 2k WaE Ay 9@ 97
2EE WU gdsA wAgsy] 98 UF 2 B35 A xdsy] diel, AzviEady] e s &
Lol Wl vAEA Aoz FHEHY. JAHl A S a) oF 4 UH 25T HHY &= % 50 mM
Tris/HCl, 300 mM NaCl, 1 mM EDTA, 10%(v/v) =¥AE, 2 mM DITS X3St pll7} 79 SFA(AE 59,
GP41-19l 9loiA, & [Carvajal-Vallejos P., et al., J. Biol. Chem. 287: 28686-28696 (2012)] &Z); b)

oF 4 U1x] 25T ®W$le] &% 2 50 mM NaAc, 0.5 M NaCl& ¥3Hsta pH7F 591 9=Al(o]E £9°], DnaB <1El
ol QloiA, &3 [Lu W., et al., J. Chrom. A, 1218: 2553-2560(2011)] =); L ¢) °F 4 WX 25T WY
o] &% % 0.5 M NaCl, 10 mM Tris-HCI, 0.5 mm @3toldE E&3tar pHrt 8<1 & A(dE E°], Npu DnaEel
oA, & [Guan D., et al., Biotech. Bioeng. 110:2471-2481 (2013)] 3%)& E g3t}

3

off,
M

Sk, QElRl BRblel Evl BAe FAAAE 2AL A8HE AuAe w gebd 5 glom,
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[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

[0121]
[0122]
[0123]
[0124]
[0125]

[0126]

[0127]

[0128]
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ofel wddztel os AAE & Aok, FuiF AEQl A4S STV AT dAFRD 22 a) 50 oM Tris-

HCI, 300 mM NaCl, 1 mM EDTAE *3Fstal pH7b 7.091 €415 b) 0.3 M L-oF=7]d, 5 mM EDTA, 50 mM 14+

dEAS st pHrt 6.5 €A 2 ¢) 0.5 M NaCl, 10 mM Tris-HCl, 50 mM DITE 2%3}al pH7} 8.0%1
3L

e Fob 2 oune) A8y azntEady] WESse] A4, A4 2
Hom, Asy AmvtEiey] vEGss WEYse] 2y ue, 97
ok, WY MEHAE A, AY, B9 L/EE Bl 48 x
=

AL s okl Akl os) 24dd 4 Sl
E s

2 owrge] dAHel AEA AA Ee Belo] AN = 12 Axd 100 AT gt}

E e FHAA, B ogge A A Sl 4E SuH 24 AH9 BgAel oy 2w
el e solth, oleld TR o FHAA, Tl W o) A= AFel o3} BH Aol AAH -
QEjel FeAU=E TP AL % SNLL, AL $F DN ol A A=A A2 $F @
A ) N-qlEe) EelREEe deRo Agstel Au BIAE Pyt 2AHAA, BES A 9
S N-glElel Zhg3t shEUel Ade N-oldel FNESE TP A2 $T wAn AEA/E 9 2
b) EH EATE ClHel BYL AAFE 2ASAA - FePUERE dusEA oRE AYse @
AA, AeE B4 Bae EA S04 B4 A FFAF dehle @AE T

oleld TReel Wl AHEHE N R C-AHAS FRA RAY Aelel elel 4, o E Fol, el
ANE B el AelE Sol, GPaI-1 N-2AHR] 2 C-IED F 2t

Al 3 @i o] - ZEFEI =T A2 §3 @i g9 N-HQl FFE = Mgy oz Adts)

z g4 AH HFAES FAE AL AMEEHE dEld wet gebd = don, g Eoke
ARE = vk, A He A =Ae 4 gA 25C HYel 2% 2 100 mM Tris-HCL, 25
mM NaCl, 0.1 mM gF3told e Egatar pHrt 991 5415 b) oF 4 WX 25C W &% 2 50 mM NaAc, 0.5 M
ol oh=Al; 2 ) 9F 4 WA 25C WY &% 2 0.5 M NaCl, 10 mM Tris-HC1& %3
3Fal pH7F 8¢l kEAIE ST},

3T A
&

5

it olol BAHA e Pelel A BA BAY

e
e

BA At Bedo] AR BA B4 2 Aol AL
[e]
»

/\E]}\]q] 1: GP41-1 N—?_]Eﬂ?_]oﬂ EH?Y]— Tfi 7]__9_§]_ JJ’EI/%J EA_]§‘I_‘4 /K

o xAg7]ol Ao NEES ALgste], 7S] 74&3F FEU(H 2,
ARS8l 8719 7Es ARt dEEoit:

S o2 40007 ol LdHA A=
N =
(D Aeid gde Al 2EQl 777 doEglon;

0: 11 WA 15, 19, 20 #Fx)E

(2) el d@d2 o xAg|7]op FeololA L= B 7HEelA 7HEAY Aoz dSH3lar;

(3) Adeie 9w 11 kDa Wwhe] BAFS 7hA A

oL
4
rlr
At
X
z
4;
-
2
2

E 3 ol g ATelA HrbEE - # 7
Al 7]o} FefoloAel 7hed Hde g5, o
5, ad= HiE AFAGRAVY) 2 A A= (AD)S Zﬂoo}tq
ARFE AT, ol =AE] 7)o} FHetolol el IREA e 784 &
derlge]  HAFEE AEAHRIT  E9  SwissProt  ExPASy E&9 %‘1"%‘1 22

%7}1 om»

>lE o

r{u:

=

N

N

olr

3:

1o

2 ¢

e
(o o o %

E

ol

ol

=

il

AC)

Y
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[0129]
[0130]

[0131]

[0132]
[0133]

[0134]

S=<=35l 10-1996774

(http://web.expasy.org/tools/protparam/)& AR&3ste] AASHT. EXI#HS dEo R AT Ho ok, 7zt
e digk pl& dWde] & HAetE zEA] &+ pH grolth. SHH(p])S Tl

WAol Ao, FARL tiFE A9 shdE ofnwite] FHg-ETh: FFEA
A(B-7F2HA7]), AZEHRJ(EL7]), HEA(FA=7]), s|~HY =
271d(Feygr]). gk, dald Sur)(NH2 1 CO0H) o] H3te 11d 3
T 19 55% A g AFE e dSo], gid & dste A (EA) pHet WA SHA #w-ol Tt
ol sy, &

AsE ARG 5 Yok

s
s

i

oL
2
il
o
ey
o
r1|>
ofr
ol
i
)]
=
ol
=
fon ]
D
jon]
oL
D
-
w
(e}
gl
jou ]
o
w
w
D
o
o
@]
=z
1>
o
>
>
oo
ol
ol
2
S
ol
o]
jon ]
=
>
o
av)
=
i)

ofu] 12k NH2COOH. C D E H K R 'Y
pKa(gl71sdo}); 82 | 3.65 8.18 i 3.9 [4.07 6.04 :10.54:12.48:10.46

It
el 254 el e AL 719 R U] Aad. del die F7he o 2

Ruiy i
2o
a
2
=
flo
N
2
i
i
A
fujm
=
=
@
o
o
=
J
N0
H
2
N
N
s
+
[*p}
=
=
-
(r
AV
=
i)
lo,
B
-
o
n
oX,
tlo r

obalu 1.8 A 38
NEREE 4.5 e}o] 41 -3.89
of~st#hzl { 35 | wged | 19
o]__}:\_ 2 E
A -3.5 dgdadgd | 28
Al 2g el 2.5 =Y -1.6
seepl | 35 | AR L 08
A
il 3.5 Egeod 0.7
=gl 04 | EfEw 0.9
sl~gd {32 | gHEA 13
o] A Al 45 { w=a | 42

wwde] WS A5(EAllkai, A, J. Biochen. 88:1895, 19801)% A3 Zal(ehd, W, ol&fAl
2 FA7E Afets A ez geath, aje 7Y wwdel debgae] Sk uE 344 adow

15E 5 oolrh guAe] AWE A 8719 Aol ok ARt AWE A4 = X(Ala) +a X(Val) + b

(X(Ile) + X(Lew). A% a 2 b orabde] Zxo] wg 2a Za(a = 2.9) 2 Fa/0laF4 =4 = 3.
9)9] ol FFolt}t. wgh, oAl 7|o} Fetolole] IBEA T8 AAES] A FES LS E 3
&9l duglEE AEste] ALkE 4 Jui(E3([Wilkinson DL and Harrison RG., Bio/Technology, 9: 443,
1991]). ©t& o]&7bedt dagFo]l WMEA fAgE AH4E AFshe AL oy,

cldo] 7|54 Y 255 3R 59 o8 wnta 7)< d 8 (Technical University of Denmark)?]
A&y Aqd A A€ (Center for Biological Sequence
Analysis)(http://genome.cbs.dtu.dk/services/SignalP/)Z5-E] o] &7}53F SignalP 4.1 4ug&E AL&3o]

Sasreh,
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[0135]

[0136]
[0137]

[0138]

[0139]

S==5| 10-1996774

¥ 3

2ol ALgHE QIS % N-olElel A shEuo) dlste] Z4HE B s

] WAFD) PL | e2Ag7]e} |wn GRAVY | qw= A5
J EERERE] | T
44 3%

7483 #=1 46 | 5639.4 58 |74 o & -0.086 | 95.7
71835 =1 206 | 8799.8 56 |97 ol o -0.636 | 93.9
Jbast =1 246 | 93856 5.4 |84 op 2 038|893
4835 =14 51 | 6024.8 45 |98 ol e 0391 [117.7
7143 s=1 138 | 8325.2 54 69 SEEEY -1.526 | 48.0
7hg8t sh=1 138 | 84283 5.4 |60 ol & -1.469 [473
GKL22GCKL
7143 =1 138_[ 84283 5.4 |60 ol a -1.469 [473
GYQ48GCYQ
7488} mpEy 138_| 84854 54 |60 ol & -1.454 46.6
GYQ48GCGYQ
7485t =1 342 | 10000 43 |98 ofil g 0.148 [ 93.4

74H&8 =1 368 | 10750.2 65 |72 ol & -0.398 [ 95.5

GP41-1 N-¢1€]1 91 10589.1 58 |21 ol & 0.44 80.1

o] A

NINTAA CC

GP41-1 C-TE el 4916.7 5.1 (86 ol & 0312 [ 1114

(CINT)

L #HEA 17528.1 55 (78 ol g -0.189 | 101.35

GP41-1 C-1 el &

A (CINT_TRX)

g3t e 20504.9 4.6 |34 BTy 20.14 915

7tgs =14 B 7597.6 5.6 | 51 olu & -0.606 | 96.0

143 w2y C 1281.5 54 |94 ol g 0.127 123.6

s}eg B=4 D 37389.1 63 |42 oy -0.388 [ 77.9

71438 $=4 E 12740.2 5.8 [ 41 ol o -0.299 | 60.4

7188 =y 43387.6 55 40 o} & 0251 |[85.4

a5 stEY G 12629.4 5.7 | 74 ol o -0.143 | 97.6

71438 =Y [ 54870.9 45 (95 o} . -0.278 [98.0

Al 20 ol a7E7oF Eeho] T A=) A

Zelav)= AAES NINTAACCS] o)

)
2
2
O
N
N
op
o
=)
(m
_m
>
0)
\}
(=]
(o]
s
\e}
>
(@]
2
_
e
1

H
AW AT, o)% AALE B B 8ol ATUE (competent) BL2L DES oA AAZ1e] T

gho] A U2 ¥z d%‘rﬂ?li, A AA WA F2UE delednt. s av)e dude] g SpS
ol olu = A7 % (SDS PAGE) S AF&-3te] BHels}sict.

6719 ZA = el FAAHINAE e AAER JAFHSkE BL21 DE3 ol =Ag 7)o} FEo] AE Zg
AE ~2E02RE 100 zg AFAA/ME F3F= 2 mee] LB(LBtAmp) oA wlslgith, ol du-x{EES
37C % 250 rpmoll Al a5 AFA71aL, ol& ARESEe], 200 meo] LB+Amp(1% HEE)E HEAAT. wdES
0.5 WA 0.69] 0Dsoo7bAl 37T F 250 rpmellA] AFH o] AAIZATE. 0.4 mdl IPTGS] H7bol 93] @iz #Hd S F

N
>,

Esgir. SRS 30T W, PR ol L5 2 250 rpnolA] 527 Eeh AWl MART. A
BT, AZE AP0 g, 252, 40)e] ola FHSA, AL A, AT BAL F

N
)
o
o
=
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]
[0146]

[0147]

[0148]

[0149]

[0150]

SS90l 10-1996774

A AAE 98 -80To] ®AE ).

A& 712 hald CINT_TRXel thdh Y 39S pSABADI2A(F-HAea 428 W3F HM070247) W= F2438ta,
ATYE BL21 DE3 Al W2 FAASA . A3AQ FHAHIAAE Fok(Luria) BE2 + 50 pg/mee] 7+
WUl & (carbenecillin) (LB+C) oA @& sttt o s A7]e wade] S SDS PAGEE Al&3ste] &
AsklTE. 371¢] BL21 E&/ZAE9 247 SYAE 255 80T Bt

2% 5449 BL2l FYAE 2ES AFLElY], 37°C, 250 rpmel A, LBHCAlA] 5 ml MlYES AEAAT. ohS
g, 0.1 mee] A A eSS AFESke, 10 mee] LBHCE HFAIZIa, olEg mldES 0.6 WA 0.92] ODsy
744 37°C, 250 rpmoll A AT, WSR-S 28°C, 250 rpmoll Al 5AIZF BQF 0.02% olEH| =g ST},
o Foll, AEE YAFE (4500 g, 254, 4C)dl & s, FH NS d71stan, AX A0S

W AAZS e -80C BT

AAld 30 ddd dade) TheAd o 284 v R S AA

7k AL e dd & 2 /14 EEA vE ZASY] flste], 7] JERd ubkeh Zeo] wjYkd 51| vl
ol ufzol Agdte AFE wldEe EHES 5000g, 4TA 158 AL A, & H7)e &
o, MEZ 50 mM E&]2 pH 8, 300 mM NaCl, 0.5% E&]&E X-1000.8 o]Fo]zl 7}-&3} 9+ZA 200 ulol] A&
SANAT. AEE 2SR oa] e ti(103] WM AE(burst) x 3, B&<E(Branson) 250 &3 #7)

T ’

(Sonifier), 7k Alelz= Abolol, Alsizh WzbslAl shs Azk o §). 7H84 2 B84 BHS w5 st
AEE 16000 g B ATHA 108 For ARG, 7HEy RS E Fool §71E 9, B84 2as
zevEalel s BUAW H8T FEA 200 @ ol ABRSAATHEI A eI A FAG st

Bl ARE).

S SDS PAGE # o] %ol Fupa] A} o FxEH=A st BSAS H4S AL
AN Z T, 20t 3714 Aoldk A8 F3]E BSA & F4(0.20014 1.2 pe7t
M=o Al712 "PEE Y9(Quantity One)"(Hle] @ 2= (Biorad)) AZE o]
AR, BSA/AEF il Bxg vE aefste] 7 v A tigte] RAES

—~

AAE el ok FxE AMNE FF A5 2 280 mmell A AR 15 FHEE ARt ARG

g AeA AFEHE CIE §3 S CINLIRGE 98l 4Ass] skel, galde wass o2
g2l7]o} F&ol MAEE 50 mM Tris-HCl, pH=8.0, 300 mM NaCl, 0.5X CelLytic B(A|Z2¥}-&=2]%](Sigma-
Aldrich)) % 20 mil olvHES FH3HE $5A Fol AQSRAAG. AZE 306 B2 BY Ao FE AHES
o 20% BoF A& AolA SIhEalsh (et 250 SIHAEIY]), 34500 g, 4TOIA 308 Bk AN LS

7HeA C-2HQl §3AE AlxA o XA wg} His-Trap HP(A|o] #2AA ] (GE Healthcare)) ZAZ Aol A A4
Mo zHE AASAT. AAR -l g3 ddS g3t feld B3e Y, 2 mM DITY A5
of Atk ¢F=A)(50 mM Tris-HCl, pH=7.0, 300 mM NaCl, 1 mM EDTA, 10%(v/v) ZZMZ; (B)dl uis}e]
FA5ta, -80CAA EHERZ B3,

N

-HS FEAE HH AAES AU Aol Feto]l AEENH af st AAEdv. AlE A
215 100 mM Tris-HCI, pH=8.0, 150 mM NaCl = 1 mM EDTAZS 3Zrfal= &4 ol AREsAAT. 1 v,
AEE 30% B2~ &4 Alol&& AREsle] 20 &< Ao Ao Saalsta(BEas 250 3+ E7]), 34500
g, 4CelA 30% & A4t N-THI Ao 7HAd F8S 7] 719 vkek #Zo] His-Trap HP
AfolM e ARvtEa v o8] AAGAT. A" dWAS e S2ld B3S £Ysa, 2 mi DITY
EA skl CBell wiate] FA8taL, -80ToNA £ ERE Byttt

AAje] 5: wAY wade] ma ek ojste] A7

Al WS oo Z1AE wpe} o] FETH(E¢ [Carvajal-Vallejos P., et al., J. Biol. Chenm.
287: 28686, 2012]). f°Fstd, AAlE N- 2 C-FF didS s FEshe AlE
-Qltulol A AT, A SFA Tl ARAH N- 2 C-dEH] F3 o

Ak 9h-gS JfAlEkaL, 25T B 37TCA QlsFuo] Azt # wHy fe AdS
A} CINT_TRXGTE, BHES =4 A7F 7bA02 AAS I, 8% SDS(w/v) 2 20% B-wUENSL(v/v)S
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

SS90l 10-1996774

3l SDS PAGE $HZAIE H7MEo =M wkbE& SEAIZ ths, 5% HISAZTH §HE A4 ES SDS PAGE(:-H)

(Novex) ZH-E9] 4 WA] 12% H|&=-Eg|x A, vlm Z2aje A9 QIMERZA (Invitrogen))oll o]o]x], FupA|

BHYAE EF(Coomassie Brilliant Blue)(A2m}l) o =m AFsiA|Zivt, dhlzd M=o Aoz A7jE A

EE d(tolegts) T2 A§3te] F=Alol 9§ AT, Adold dd AHES 15 FEshe

A whel AtsiA k. 9l Ao wESS dod A 2 QIERQI-EAE HAFA CINT_TRXS] B2 5-H

AabstAT. 24 Bl & (kobs)S GraFit AXEOI(Fr A2 A9 dglelf~(Erithacus))E AFE3le] dlo]
o

BE 4 PPy(l-e ol FYARo RN AR o, Pi= AIZE toll W ded C-AHEH] & A4

APAGE 7443 o), ZE LS H7}

AAlel 6: NINT 7H8-3F stEU] o o) wjz] 8 549 2%

AAAQ 7183 FEU g NINTAACC §FHE ZE 7183 e fsle] 7153 & 259 wgoes
(5, NINTAACCO] N- &= C-dddel §39) AT 6719 AHE FAES o ~AE]of ZeteldA &
AxFon, AdE gelds ofHe Z|AE uiel o] AHE FF H 8 k] EAE

Zto] AAERNE dMAdS AAsta, 7|Ad2A AAE CINILIRE AHgste] ddEs 5436, ol
Aol Axte = 24 2@ & 2B Yeh Atk NINTAACCY N-"eroge] 7h83t stEY 9 §3to] AHE &
2 A Lol iste] o A 7|o} Fefolol A o W ¥ wuAS AAdSE gk, (-EvhoRe] JHgs gE
of §3A, ddES S5 A9, olgd Ado] o] #AETL. o5 ATVl WY F EF ol
a3 Qe Al='lS AREEte] FlE ATE 7HESE StEV S N-QlEII9] Aok, N-TH|QI &4 7He] AL
HAE dFstdon, o= §fe] v FAA o]FX = A, A=H =vl Atele] o & YA
455 el 48A e F2Y ARE FxFdozy HAYEHAUH(EA[Guan D, Ramirez M, Chen Z.,
‘otechnol Bioeng. 110:2471, 2013]).

ot AFE FUAIA, 7] E SHA DA &t o]Hel 53t 7HEst stEYe Mo F7te] 7HE-st
TEY 51, 138, 342 ¥ 368(3% 2 ¥ % 3 FF)S XFAAC. o5 HFE 7HE3 HEY 46, 206 E 246
ARgake] ol zle] UpeRH mlel o] NINTAACCY 7254 oo A, 713 & Sv) S48 2e §3
AE ATt o5 AAES ojxld 7|AH uie} o], oA 7o} FEfolol A WA, FAsta, A
SEo] tiate] BAE. ol WA A &= 39 AAEH Ut 7FE3E EY 2460 YWEA A =
< S ZA, S S0 7HEA 2E ke HAe HFo] 7HE3 vEY 13890 diste] #EE AL

P oMz Tt et N

of
4

=
S

asdolA st= 7183 FEY 1389 EAS
oladlslr] ¢lsled, & 34 o1 7}%5}4 Zkzboll diste] Aakd g mEEEHE = 4904 e GUkeF A
= A FHEEA EHuk ALl D GRAVY I B ¥

AA FFYe=2HE TElE GP41-1 N-QlE12 3719 Alz=E] Z7|E R8T, s ool thA|sted,
Hoabde] g B ZAEQ NINTAACCE A 33tglth. NINTAACC Wl 3= L}Um 279l A2EQ A=
qAE s FHIIAA, FEI A A2EQ 277} o]F e 1A} e 7|EF ¥YES Y& e Tyl
Wz =99 4 JA Aot

NINTAA_CC W9l 2702 AlzElQl 7)ol dis] 32 5= i, oJds] AT 7154 Qe dde AFss
ofm:=abS BHlEly] e, HHel ATEA A4S FIsidon, o)A, wuld qdS AgYPsta, SEQ ID
NO: 19 91%] 65 % 89949 A A ofn| At WolAE AFelArh. (P41-114 9] A T UF AJ2H <
S A QEIGA o5 fAo] WS thE ol iito R A3 5 Aol A
A& A 3t wel, 754 R/EE HEA GP41-1 WolA g AS AlFetE Aol oaE A

Aol GP41 Qe BF(1, 2, 3, 4, 5, 6; ¥3l[Dassa B., et al., Nucl. Acids Res., 37:2560-2573 (200

9)])2] N-21E|91S Alg3le] s = A9, SEQ ID NO: 1914 9% 65 2 899 2702 A]~E|Q 7|7} L=

BHEHNE ZAow #AHH o= 01 A 2=Hele] x3ke] GP41-1 QlEHQle] &4 W/w= ol Ao EaslA o
2] ©

o

(3

Fe A AL AARET. ZEu, AE]] Vs Y, A S 5 e ok 9 w1 @Es 23et
=5 A4S godad, Oﬂiﬂ]ﬂﬂo} Febo] QM #AlEE(regulon)®] phoH frAtell tisto] sAds zhe
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[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

SS90l 10-1996774

we wigo] FolHEct, di2F 100719 A5 AS BLAST AX & Ab&3le] fAx2d o 2R E 583, Zg
ol (freeware) %, BioEdit(&&1[Hall TA., Nucl. Acids. Symp. Ser. 41:95, 1999]1)Z A}-&3}o] CLUSTAL &ar
oz gdaqirt. ol 49 Ave X bofl YERY o, ofr|A, $14 W2 NINTAA_CC(SEQ 1D
NO: 2)ell 7]z3gt}, o]lHg £A=2RY, Edod 3 depdoe] 91X 65004 ®IRSHA Ak, helil, HE
ed B oofamtEizlo] 91X 8904 WIHEA EASIE o] Wulsl, ol olF M A opm|mAto Rl A
A Alz=HQle] X gho] AT v AS AT RS YEpd

e 80 A=Al EAo] thak NINTAACC ofv| =it WolAe] 52y

% 4ol YERd ofn| At X8-S Shrsk= NINTAA_CC(SEQ ID NO: 2)oll 71%& ZAlES oldol 7|A€ niel 2
AAstal, EAA7)aL, AgAlskal iAol whsto] SAdskAI AT

O
d

Ap
o

5= 6ol AlE=o] gtk NINTAACC &
5 =re] skl bl 914 659
fFelushl o @ @48 e N-]lHRl $3AE Alsdtt. AdE HAE T,
] 899 HWlEl & zhe N-QlElQl §3AE =A AAERG oF 3u) ] A% S

GP41-1 N-21 €I ¢l ol A
GPA1-1 N-2THl | a1
Q1 Wl
NINTAA CC mtrsgyALDLKTQVQTPQGMKEISNIQVGDLVLSNTGYNEVLNVFPKSKKK
(SEQIDNO:2) | SYKITLEDGKEIICSEEHLFPTQTGEMNISGGLKEGMCLY VKEgg

NINTAA_AC mtrsgyALDLKTQVQTPQGMKEISNIQVGDLVLSNTGYNEVLNVFPKSKKK
(SEQID NO:3) | SYKITLEDGKEIIASEEHLFPTQTGEMNISGGLKEGMCLY VKEgg

BlHLaS LE mtrsgyALDLKTQVQTPQGMKEISNIQVGDLVLSNTGYNEVLNVFPKSKKK
(SEQ ID NO:4) | SYKITLEDGKEIICSEEHLFPTQTGEMNISGGLKEGMKLYVKEgg

TSR, s, mtrsgyALDLKTQVQTPQGMKEISNIQVGDLVLSNTGYNEVLNVFPKSKKK
(SEQ ID NO:5) | SYKITLEDGKEINASEEHLFPTQTGEMNISGGLKEGMMLY VKEgg

s, L mtrsgyALDLKTQVQTPQGMKEISNIQVGDLVLSNTGYNEVLNVFPKSKKK
(SEQID NO:6) | SYKITLEDGKEITSEEHLFPTQTGEMNISGGLKEGMMLY VKEgg

TINLSS, Al mtrsgyALDLKTQVQTPQGMKEISNIQVGDLVLSNTGYNEVLNVFPKSKKK
(SEQID NO:7) | SYKITLEDGKEIASEEHLFPTQTGEMNISGGLKEGMKLYVKEgg

NINTA% TE mtrsgyALDLKTQVQTPQGMKEISNIQVGDLVLSNTGYNEVLNVFPKSKKK
(SEQ IDNO:8) | SYKITLEDGKEITSEEHLFPTQTGEMNISGGLKEGMKLY VKEgg

SEQ ID No: 2 UlA 8ol ho]A, ul-<EQl AL 2FAE AME3le] :7[Ho| glov, <l
gl Alde gExs mr]H0] gt

AAld 9: 7183 SEY 138 W2 553 A2l dArje] =08 93 A

N-olEIQl g3t wlAe) Eo) Bl e glol, N-2H 4% wuldel Hukd Wae Asal a7 feta,
FHAQ WY ReE N-QEcle] B4 P2 bsd @ W dolxol @k, /s Y 1380 oja
Tz Aol Halsel, FelA ATHE (Pal-1 N-AHAe] dhstel 7] AAR vl e ABUA RS
FASACAA G 7 FE), ¥ WAL el wude goe Agsa, Axule Hgd od o
WA the, ARE AR AR Agshs A9 etk Teld, = 7o) el g vhEd 138(gh
A delHed 72 WK date] ol g§7bsd MR 89 F271 EART Bade el 45 As woQ)
& Ffeim, T, N-AH) A2EA Buone A4 YA 1 vTzs 2AAY G N2
QWA grmch, B4 LA o8] el £ o (KL 2 GIQE A2El9l W) A gle] wAs
AlA, AlgFek W (GCKL(SEQ ID NO: 61), GCYQ(SEQ ID NO: 62) 2 GCGYQ(SEQ ID NO: 63))2] 7183} 3EY

138(138_GKL22GCKL(SEQ ID NO: 16), 138_GYQ48GCYQ(SEQ ID NO: 17) % 138_GYQ48GCGYQ(SEQ ID NO: 18))& A
L

AAe) 10: AzrhET S £A2) NE9 §3 B (7)) A

I

K



[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

GP41-1 o] A] NINTAA_TM(SEQ ID NO: 6)9] 7}252-dcko

2 Faoks HeA §F B o xde ol 2etol
B WEe ALgee] 29 AE wuARnE BEan,

olE]el §3 HMAS TF 7)ES ALE
3 kA AlxE|9l R9E =8 FRACTOGEL® &

AANA, 5 mee]
= 151 AFS L, 150 mi 2-(N-R2F

QkZ=Ao] fHA 7], FG-CO0o H7}gict. &
% 0.1372 g9 N-(3-oju| =z 2 d)dgoju=
WA sk Ao Frh 1 M NaOHE AHRE %
2 20% eSS S8k 150 mM NaCl Foll AAE3A 1 7)1
v/vle A3 A {9HAES 150 mM NaClS 3Hat=

0.5 me 43} FG-C00S PO 541 F 204 uM Al=El9l
oF Qlifulo] AAIZITE, AWPR A8l 5] 2] ¢ FG-C002 A&
Agk AJ2F(5,5'-TJE| e -H] - (2-HEZHA)) 2 A
A8, A5 PO A,

COES
% Xé

&% FRACTOGEL® CO00(FG-C00) F4&
ol e EAL pH=6.5(MES ¢EA)E 33 AlHslaL,
(Schott) fFrelgez &7tk 0.1035 gno 1-o€-3-(3-tiWdo}n| -T2 )7} 2 H ] o]n| = (EDC) &
:Q‘_Ul—%g /\1.9_0111\1 2
Z QRO EAHAPN) 9] &8 Ve,
S 59 pE

100 mM {*&?ﬁ

0.5 M NaClZ & o= A3 s}ar,
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st 7183k 9EY 138_GYQ48GOGYQ(SEQ 1D NO:

Q=Yg AomuY WL, ofFol, FA

_>L(zlo

°|

gl e

st $3 wude g3 =Y el
We] 2

ESHMUNO® ZL=rvbE1ejs 424 (o]

el it

2 m

3]y Zw 7] (Buechner funnel)l]X
2FE
3 mle] MES
2tk 4 meo] MES Al
3ES ankst
6.5%2 fFAF. RS ko], A3t A4
, W] Bagth s EA4ES flske, 50
FAl, pH=7.2(P0 &FA) A A x3c}.
oz 2ol &9 1 I I, 1A 5
2 oA YzozA Waste A, 1 e

b Aol A

e WHES AHES 7 Axstel="r]e #48
0.5 M NaCl Zol MAgsA A}, Ax 54 13

g Hd 400 pmole] Y= FEE o3 EAS AREste] At

AAle 110 A 3 @8de AR Beds

Ae) A4 AA

49 AAld 100 wEr AlxzE zAstE N-QEQ] §3% 9@idS Fgaste FAE i AZRvrEIY A
Y= #7J3ka, GP41-1 C-1EIS Ft2EA-ddke] §3tE 34 Z2F god54S x3ske CINLLIRX &3 &
W2 (SEQ ID NO: 10)S shirsle mAA v E3ES 4 A 25C e %o, 8]al 100 mM Tris-
HCl, 25 mM NaCl, 0.1 mM ¢dsto}sd, pH=9Z &3l =Y SZAES A83le], nAFE N-AEHQ §3 gz
< gk dhe Mukske], Qe EmEES JHEshl A oA, GP41-1 N- H C-QlEd =gl Aol
of Zest JEzgS 71l .

I 9, 298 dHE AFstY, AA(AE 5o, EFE X100, ND40) e G(dE 59, YEF, dEF &
= ZEY oAEAYE, Jatd, dAkd, ) S hekeE AE SFEAE AMgste mEdE 2 skl A
H odEAS AAZY

el

gLk,

C-¢IHll &3 @] Eled=al
Q=S

NaCl, 1 mM EDTA)S] H7}ol o]l
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5
AAAY Y AA L 15 A
SEQ ID
A= A
NO: 14
CLDLKTQVQT PQGMKEISNI QVGDLVLSNT
GP41.19] N-Eet =w<l 29 GYNEVLNVFP KSKKKSYKIT LEDGKEIICS
EEHLFPTQTG EMNISGGLKE GMCLYVKE
CLSLDTMVVT NGKAIEIRDV KVGDWLESEC
o Al A J A VIV V1 INAT I
GP41.89 N-Rhek :=rflel | 5, GPVQVTEVLP IIKQPVFEIV LKSGKKIRVS
ANHKFPTKDG LKTINSGLKV GDFLRSRA
CLVGSSEIIT RNYGKTTIKE VVEIFDNDKN
NrdJ1e] N-2tgh m=wol 3 IQVLAFNTHT DNIEWAPIKA AQLTRPNAEL
VELEINTLHG VKTIRCTPDH PVYTKNRDYV
RADELTDDDE LVVAI
CFVPGTLVNT ENGLKKIEEI KVGDKVFSHT
NPDILS] N neel | g GKLQEVVDTL IFDRDEEIIS INGIDCTKNH
EFYVIDKENA NRVNEDNIHL FARWVHAEEL
DMKKHLLIEL E
CLTGDAKIDV LIDNIPISQI SLEEVVNLFN
NrdA-29] N-2hk vl | g, EGKELYVLSY NIDTKEVEYK EISDAGLISE
SAEVLEIIDE ETGQKIVCTP DHKVYTLNRG
YVSAKDLKED DELVFS
] CLSYETEILT VEYGLLPIGK IVEKRIECTV
—R o —gh) o AEE LA TR, LR
‘f}]“(‘GDNg Elj jﬂ'* ;»i; i - YSVDNNGNIY TQPVAQWHDR GEQEVFEYCL
2= LIBIDANE 775 hl- EDGSLIRATK DHKFMTVDGQ MLPIDEIFER
ZP_00111398) ELDLMRVDNL PN
CISGDSLISL ASTGKRVSIK DLLDEKDFEI
Qe _R O] —ulc} = AL A 2SO SO LT D)
i?‘(’GDNQ Bnk“] )'fj“ﬂ—; i - WAINEQTMKL ESAKVSRVFC TGKKLVYILK
b 4‘;2)3 T TRLGRTIKAT ANHRFLTIDG WKRLDELSLK
e EHIALPRKLE SSSLQ
GPa1.19] C-2ek =Ml | g MMLKKILKIE ELDERELIDI EVSGNHLFYA
NDILTHN
GPA1.89] C-deh mmlel | 4 MCEIFENEID WDEIASIEYV GVEETIDINV
TNDRLFFANG ILTHN
NrdJ1¢] -2k =wQl 37 MEAKTYIGKL KSRKIVSNED TYDIQTSTHN
FFANDILVHN
mepiLe] C-we weel | g MKFKLKEITS IETKHYKGKV HDLTVNQDHS
YNVRGTVVHN
[0172]
NrdA-2¢] C-dsd =wlel | 39 MGLKIIKRES KEPVFDITVK DNSNFFANNI LVHN
ppe—
’il]’“ DNA-£:2] L; :]} =1 - MIKIATRKYL GKQNVYDIGV ERDHNFALKN
(Genbank 4~ GFIASN
7P_00111398) =
isp DNA-B2] f;fa‘ﬁ+ al SPEIEKLSQS DIYWDSIVSI TETGVEEVF
2l (Genbank 7B W% DLTVPGPHNF VANDIIVHN
Q55418) —
WFo] gt AL Auel N-TE Sujels] NI uhro) 4@t WE 2%l 9 AdL
[0173] QLENR] C-Zdt =ule] €1 WA (oE Fof, A2dA9 Al ofv| =it Ao])o] Fgsic).
[0174] F71e AAA QA N-STEIN g
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[0175]

[0176]
[0177]

[0178]

[0179]

[0180]
[0181]

[0182]
[0183]

[0184]

[0185]

[0186]
[0187]

[0188]
[0189]

[0190]
[0191]

[0192]
[0193]

[0194]
[0195]

[0196]
[0197]

[0198]
[0199]

[0200]

[0201]

gp 41-2
CLDLKTQVQTQQGLKDISNIQVGDLVL (SEQ ID NO:42)

gp 41-3
CLDLKTQVQTPQGMKEISNIQVGDLVLSNTGYNEVLNVFPKSKKKS (SEQ ID NO:43)
gp 41-4

CLDLKTQVQTPQGMKEISNIQVGDLVLSNTGYNEVLNVFPKSKKKSYKITLEDGKEII
CSEEHLFPTQTGEMNISGGLKEGMCLY VKE (SEQ ID NO:44)

gp 41-5

CLDLKTQVQTPQGMKEISNIQVGDLVLSNTGYNEVLNVFPKSKKKSYKITLEDGKEII
CSEEHLFPTQTGEMNISGGLKEGMCLY VKE (SEQ ID NO:45)

gp 41-6

SYKITLEDGKEIICSEEHLFPTQNGEVNIKGGLKEGMCLYVKE (SEQ ID NO:46)

gp 41-7

MMLKKILKIEELDERELIDIEVSGNH (SEQ ID NO:47)

NrdA-1

CVAGDTKIKIKYPESVGDQYGTWYWNVLEKEIQIEDLEDYIIMRECEIYDSNAPQIEV
LSYNIETGEQEWKPITAFAQTSPKAKVMKITDEESGKSIVVTPEHQVFTKNRGYVMA
KDLIETDEPIIVNKDMNEF (SEQ ID NO:48)

NrdA-4

CLAGDTTVTVLEGDIVFEMTLENLVSLYKNVFSVSVLSFNPETQKQEFKPVTNAALM
NPESKVLKITDSDTGKSIVCTPDHKVFTKNRGY VIASELNAEDILEIK (SEQ ID NO:49)

NrdA-5

HTETVRRVGTITAFAQTSPKSKVMKITDEESGNSIVVTPEHKVFTKNRGY VMAKNLV
ETDELVIN (SEQ IDNO:50)

NrdA-6

YVCSRDDTTGFKLICTPDHMIYTKNRGYIMAKYLKEDDELLINEIHLPT (SEQ ID
NO:51)

NrdJ-1

CLVGSSENTRNYGKTTIKEVVEIFDNDKNIQVLAFNTHTDNIEWAPIKAAQLTRPNAE
LVELEIDTLHGVKTIRCTPDHPVYTKNRGYVRADELTDDDELVVAI (SEQ ID NO:52)

NrdJ-2

CLVGSSEIITRNYGKTTIKEVVEIFDNDKNIQVLAFNTHTDNIEWAPIKAAQLTRPNAE
LVELEINTLHGVKTIRCTPDHPVYTKNRDY VRADELTDDDELVVAI (SEQ ID NO:53)

F71e] AAAA C-AE A A
gp 41-9

MIMKNRERFITEKILNIEEIDDDLTVDIGMDNEDHYFVANDILTHNT (SEQ ID NO:54)

_29_

SS90l 10-1996774



10-1996774

s==4

MKFTLEPITKIDSYEVTAEPVYDIEVENDHSFCVeNGFVVHNS (SEQ ID NO:55)
MKFKLVEITSKETFNYSGQ-VHDLTVEDDHSY SI-NNIVVHNS (SEQ ID NO:56),
MLKIEYLEEEIPVYDITVEETHNFFANDILIHNC (SEQ ID NO:57),
MGIKIRKLEQNRVYDIKVEKIITFCNNILVHNC (SEQ ID NO:59), %
MEAKTYIGKLKSRKIVSNEDTYDIQTSTHNFFANDILVHNS (SEQ ID NO:60)

MLKIEYLEEEIPVYDITVEGTHNLAYSL (SEQ ID NO:58),

IMPDH-2
IMPDH-3
NrdA-3
NrdA-5
NrdA-6
NrdJ-1

[0202]
[0203]
[0204]
[0205]
[0206]
[0207]
[0208]
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[0211]
[0212]
[0213]
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SEQUENCE LISTING

<110> Merck Patent GmbH
Zillmann, Martin
Orlando, Joe
<120> Soluble Intein Fusion Proteins And

Methods For Purifying Biomolecules

<130> 0046.2053-003
<140> 15/511,908

<141> 2017-03-16

<150> PCT/US2015/057125
<151> 2015-10-23

<150> US 62/074,494
<151> 2014-11-03

<150> US 62/209,010
<151> 2015-08-24

<160> 63

<170> FastSEQ for Windows Version 4.0

<210> 1
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<211> 96

<212> PRT

<213> Artificial Sequence
<220>
<223> GP41-1 N-intein with flanking non-intein sequences
<400> 1
Met Thr Arg Ser Gly Tyr Cys Leu Asp Leu Lys Thr GIn Val Gln Thr
1 5 10 15
Pro Gln Gly Met Lys Glu Ile Ser Asn Ile Gln Val Gly Asp Leu Val
20 25 30
Leu Ser Asn Thr Gly Tyr Asn Glu Val Leu Asn Val Phe Pro Lys Ser
35 40 45

Lys Lys Lys Ser Tyr Lys Ile Thr Leu Glu Asp Gly Lys Glu Ile Ile

50 55 60
Cys Ser Glu Glu His Leu Phe Pro Thr GIn Thr Gly Glu Met Asn Ile
65 70 75 80
Ser Gly Gly Leu Lys Glu Gly Met Cys Leu Tyr Val Lys Glu Gly Gly
85 90 95
<210> 2
<211> 96
<212> PRT
<213> Artificial Sequence
<220>
<223> GP41-1 N-intein variant with flanking non-intein
sequences
<400> 2

Met Thr Arg Ser Gly Tyr Ala Leu Asp Leu Lys Thr GIn Val Gln Thr

1 5 10 15
Pro Gln Gly Met Lys Glu Ile Ser Asn Ile Gln Val Gly Asp Leu Val
20 25 30
Leu Ser Asn Thr Gly Tyr Asn Glu Val Leu Asn Val Phe Pro Lys Ser

35 40 45
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Lys Lys Lys Ser Tyr Lys Ile Thr Leu Glu Asp Gly Lys Glu Ile Ile
50 55 60

Cys Ser Glu Glu His Leu Phe Pro Thr Gln Thr Gly Glu Met Asn Ile

65 70 75 80
Ser Gly Gly Leu Lys Glu Gly Met Cys Leu Tyr Val Lys Glu Gly Gly
85 90 95

<210> 3

<211> 96

<212> PRT

<213> Artificial Sequence

<220>

<223> GP41-1 N-intein variant with flanking non-intein

sequences

<400> 3

Met Thr Arg Ser Gly Tyr Ala Leu Asp Leu Lys Thr GIn Val Gln Thr
1 5 10 15

Pro Gln Gly Met Lys Glu Ile Ser Asn Ile Gln Val Gly Asp Leu Val

20 25 30
Leu Ser Asn Thr Gly Tyr Asn Glu Val Leu Asn Val Phe Pro Lys Ser
35 40 45
Lys Lys Lys Ser Tyr Lys Ile Thr Leu Glu Asp Gly Lys Glu Ile Ile
50 55 60
Ala Ser Glu Glu His Leu Phe Pro Thr Gln Thr Gly Glu Met Asn Ile
65 70 75 80

Ser Gly Gly Leu Lys Glu Gly Met Cys Leu Tyr Val Lys Glu Gly Gly

85 90 95
<210> 4
<211> 96
<212> PRT
<213> Artificial Sequence
<220>

<223> GP41-1 N-intein variant with flanking non-intein
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sequences

<400> 4

Met Thr Arg Ser Gly Tyr Ala Leu Asp Leu Lys

1 5

Pro Gln Gly Met Lys Glu Ile Ser Asn Ile Gln

20

Leu Ser Asn Thr Gly Tyr Asn Glu Val Leu Asn

35

Lys Lys Lys Ser Tyr Lys Ile Thr Leu Glu Asp

50

Cys Ser Glu Glu His Leu Phe Pro Thr Gln Thr

65

Ser Gly Gly Leu Lys Glu Gly Met Lys Leu Tyr

85
<210> 5
<211> 96

<212> PRT

70

55

<213> Artificial Sequence

<220>

<223> GP41-1 N-intein variant with flanking

sequences

<400> 5

Met Thr Arg Ser Gly Tyr Ala Leu Asp Leu Lys

1 5

Pro Gln Gly Met Lys Glu Ile Ser Asn Ile Gln

20

Leu Ser Asn Thr Gly Tyr Asn Glu Val Leu Asn

35

Lys Lys Lys Ser Tyr Lys Ile Thr Leu Glu Asp

50

Ala Ser Glu Glu His Leu Phe Pro Thr Gln Thr

65

70

55

40

40

25

25

10

90

10

75

75

Thr Gln Val Gln Thr
15
Val Gly Asp Leu Val
30

Val Phe Pro Lys Ser

45
Gly Lys Glu Ile Ile
60

Gly Glu Met Asn Ile

Val Lys Glu Gly Gly

non-intein

Thr Gln Val Gln Thr
15
Val Gly Asp Leu Val
30
Val Phe Pro Lys Ser
45

Gly Lys Glu Ile Ile

60
Gly Glu Met Asn Ile

80
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Ser Gly Gly Leu Lys Glu Gly Met Met Leu Tyr Val Lys Glu Gly Gly
85 90 95

<210> 6

<211> 96

<212> PRT

<213> Artificial Sequence

<220>

<223> GP41-1 N-intein variant with flanking non-intein
sequences

<400> 6

Met Thr Arg Ser Gly Tyr Ala Leu Asp Leu Lys Thr GIn Val Gln Thr

1 5 10 15
Pro Gln Gly Met Lys Glu Ile Ser Asn Ile Gln Val Gly Asp Leu Val
20 25 30
Leu Ser Asn Thr Gly Tyr Asn Glu Val Leu Asn Val Phe Pro Lys Ser
35 40 45
Lys Lys Lys Ser Tyr Lys Ile Thr Leu Glu Asp Gly Lys Glu Ile Ile
50 95 60

Thr Ser Glu Glu His Leu Phe Pro Thr Gln Thr Gly Glu Met Asn Ile

65 70 75 80
Ser Gly Gly Leu Lys Glu Gly Met Met Leu Tyr Val Lys Glu Gly Gly
85 90 95

<210> 7

<211> 96

<212> PRT

<213> Artificial Sequence

<220>

<223> GP41-1 N-intein variant with flanking non-intein
sequences

<400> 7

Met Thr Arg Ser Gly Tyr Ala Leu Asp Leu Lys Thr GIn Val Gln Thr

1 5 10 15
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Pro Gln Gly Met Lys Glu Ile Ser Asn Ile Gln

20 25
Leu Ser Asn Thr Gly Tyr Asn Glu Val Leu Asn
35 40
Lys Lys Lys Ser Tyr Lys Ile Thr Leu Glu Asp
50 55
Ala Ser Glu Glu His Leu Phe Pro Thr Gln Thr
65 70 75

Ser Gly Gly Leu Lys Glu Gly Met Lys Leu Tyr

85 90
<210> 8
<211> 96
<212> PRT
<213> Artificial Sequence
<220>
<223> GP41-1 N-intein variant with flanking
sequences
<400> 8
Met Thr Arg Ser Gly Tyr Ala Leu Asp Leu Lys
1 5 10
Pro Gln Gly Met Lys Glu Ile Ser Asn Ile Gln
20 25

Leu Ser Asn Thr Gly Tyr Asn Glu Val Leu Asn

35 40

Lys Lys Lys Ser Tyr Lys Ile Thr Leu Glu Asp
50 95
Thr Ser Glu Glu His Leu Phe Pro Thr Gln Thr
65 70 75
Ser Gly Gly Leu Lys Glu Gly Met Lys Leu Tyr
85 90
<210> 9

<211> 42

Val Gly Asp Leu Val

30
Val Phe Pro Lys Ser
45
Gly Lys Glu Ile Ile
60
Gly Glu Met Asn Ile
80

Val Lys Glu Gly Gly

95

non-intein

Thr Gln Val Gln Thr
15
Val Gly Asp Leu Val
30

Val Phe Pro Lys Ser

45
Gly Lys Glu Ile Ile
60
Gly Glu Met Asn Ile
80
Val Lys Glu Gly Gly

95
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<212> PRT

<213> cyanophage

<400> 9
Met Gly Lys Asn Ser Met Met Leu Lys Lys Ile Leu Lys Ile Glu Glu
1 5 10 15
Leu Asp Glu Arg Glu Leu Ile Asp Ile Glu Val Ser Gly Asn His Leu
20 25 30
Phe Tyr Ala Asn Asp Ile Leu Thr His Asn
35 40
<210> 10
<211> 157
<212> PRT
<213> Artificial Sequence
<220>
<223> GP41-1 C-intein-thioredoxin fusion protein
<400> 10

Met Gly Lys Asn Ser Met Met Leu Lys Lys Ile Leu Lys Ile Glu Glu

1 5 10 15
Leu Asp Glu Arg Glu Leu Ile Asp Ile Glu Val Ser Gly Asn His Leu
20 25 30
Phe Tyr Ala Asn Asp Ile Leu Thr His Asn Met Ser Asp Lys Ile Ile
35 40 45
His Leu Thr Asp Asp Ser Phe Asp Thr Asp Val Leu Lys Ala Asp Gly
50 55 60

Ala Ile Leu Val Asp Phe Trp Ala Glu Trp Cys Gly Pro Cys Lys Met

65 70 75 80
Ile Ala Pro Ile Leu Asp Glu Ile Ala Asp Glu Tyr Gln Gly Lys Leu
85 90 95
Thr Val Ala Lys Leu Asn Ile Asp Gln Asn Pro Gly Thr Ala Pro Lys
100 105 110
Tyr Gly Ile Arg Gly Ile Pro Thr Leu Leu Leu Phe Lys Asn Gly Glu

115 120 125
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Val Ala Ala Thr Lys Val Gly Ala Leu Ser Lys Gly Gln Leu Lys Glu

130 135 140
Phe Leu Asp Ala Asn Leu Ala His His His His His His
145 150 155
<210> 11
<211> 51
<212> PRT
<213> E. coli
<400> 11
Met Arg Glu Tyr Pro Asn Gly Glu Lys Thr His Leu Thr Val Met Ala
1 5 10 15
Ala Gly Phe Pro Ser Leu Thr Gly Asp His Lys Val Ile Tyr Val Ala
20 25 30

Ala Asp Arg His Val Thr Ser Glu Glu Ile Leu Glu Ala Ala Ile Arg

35 40 45
Leu Leu Ser
50
<210> 12
<211> 77
<212> PRT
<213> E. coli
<400> 12
Met Ser His Leu Asp Glu Val Ile Ala Arg Val Asp Ala Ala Ile Glu
1 5 10 15
Glu Ser Val Ile Ala His Met Asn Glu Leu Leu Ile Ala Leu Ser Asp
20 25 30
Asp Ala Glu Leu Ser Arg Glu Asp Arg Tyr Thr Gln Gln Gln Arg Leu

35 40 45

Arg Thr Ala Ile Ala His His Gly Arg Lys His Lys Glu Asp Met Glu
50 55 60
Ala Arg His Glu GIn Leu Thr Lys Gly Gly Thr Ile Leu

65 70 75

_42_

oin

Jm

el

10-1996774



<210> 13

<211> 83

<212> PRT

<213> E. coli

<400> 13

Met Asn Lys Glu Thr Gln Pro Ile Asp Arg Glu Thr Leu Leu Lys Glu
1 5 10 15

Ala Asn Lys Ile Ile Arg Glu His Glu Asp Thr Leu Ala Gly Ile Glu

20 25 30

Ala Thr Gly Val Thr Gln Arg Asn Gly Val Leu Val Phe Thr Gly Asp
35 40 45
Tyr Phe Leu Asp Glu Gln Gly Leu Pro Thr Ala Lys Ser Thr Ala Val
50 55 60
Phe Asn Met Phe Lys His Leu Ala His Val Leu Ser Glu Lys Tyr His
65 70 75 80

Leu Val Asp

<210> 14
<211> 53
<212> PRT
<213> E. coli
<400> 14

Met Ser Leu Glu Asn Ala Pro Asp Asp Val Lys Leu Ala Val Asp Leu

1 5 10 15
Ile Val Leu Leu Glu Glu Asn Gln Ile Pro Ala Ser Thr Val Leu Arg
20 25 30
Ala Leu Asp Ile Val Lys Arg Asp Tyr Glu Lys Lys Leu Thr Arg Asp
35 40 45
Asp Glu Ala Glu Lys
50
<210> 15
<211> 69

<212> PRT
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<213> E. coli
<400> 15
Met Asn Lys Asp Glu Ala Gly Gly Asn Trp Lys Gln Phe Lys Gly Lys

1 5 10 15

Val Lys Glu Gln Trp Gly Lys Leu Thr Asp Asp Asp Met Thr Ile Ile
20 25 30
Glu Gly Lys Arg Asp Gln Leu Val Gly Lys Ile Gln Glu Arg Tyr Gly
35 40 45
Tyr Gln Lys Asp Gln Ala Glu Lys Glu Val Val Asp Trp Glu Thr Arg
50 55 60
Asn Glu Tyr Arg Trp
65
<210> 16
<211> 70
<212> PRT
<213> E. coli
<400> 16

Met Asn Lys Asp Glu Ala Gly Gly Asn Trp Lys Gln Phe Lys Gly Lys

1 5 10 15

Val Lys Glu Gln Trp Gly Cys Lys Leu Thr Asp Asp Asp Met Thr Ile
20 25 30
Ile Glu Gly Lys Arg Asp Gln Leu Val Gly Lys Ile Gln Glu Arg Tyr
35 40 45
Gly Tyr Gln Lys Asp Gln Ala Glu Lys Glu Val Val Asp Trp Glu Thr
50 55 60
Arg Asn Glu Tyr Arg Trp

65 70

<210> 17
<211> 70
<212> PRT
<213> E. coli

<400> 17
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Met Asn Lys Asp Glu
1 5
Val Lys Glu Gln Trp

20
Glu Gly Lys Arg Asp
35

Cys Tyr Gln Lys Asp

50
Arg Asn Glu Tyr Arg
65
<210> 18
<211> 71
<212> PRT
<213> E. coli
<400> 18
Met Asn Lys Asp Glu
1 5
Val Lys Glu Gln Trp
20

Glu Gly Lys Arg Asp

35
Cys Gly Tyr Gln Lys
50
Thr Arg Asn Glu Tyr
65
<210> 19
<211> 92
<212> PRT
<213> E. coli
<400> 19
Met Ile Ala Glu Phe

1 5

Ala Gly Gly Asn Trp Lys Gln Phe Lys Gly Lys
10 15
Gly Lys Leu Thr Asp Asp Asp Met Thr Ile Ile
25 30
Gln Leu Val Gly Lys Ile Gln Glu Arg Tyr Gly
40 45

Gln Ala Glu Lys Glu Val Val Asp Trp Glu Thr

55 60
Trp

70

Ala Gly Gly Asn Trp Lys Gln Phe Lys Gly Lys
10 15
Gly Lys Leu Thr Asp Asp Asp Met Thr Ile Ile
25 30

GIn Leu Val Gly Lys Ile Gln Glu Arg Tyr Gly

40 45
Asp Gln Ala Glu Lys Glu Val Val Asp Trp Glu
55 60
Arg Trp

70

Glu Ser Arg Ile Leu Ala Leu Ile Asp Gly Met

10 15
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Val Asp His Ala Ser Asp Asp Glu Leu Phe

20 25
Gly His Leu Thr Leu Ala Ile Ala Glu Leu
35 40
Ser Ala Gln Ala Val His Thr Thr Val Ser
50 55
Ile Gly Ala Gly Glu Leu Ser Pro Arg Asp
65 70

Met Trp Glu Asn Leu Phe Gln Gln Ala Ser

85 90
<210> 20
<211> 95
<212> PRT
<213> E. coli
<400> 20
Met Gln Leu Asn Ile Thr Gly Asn Asn Val
1 5 10
Arg Glu Phe Val Thr Ala Lys Phe Ala Lys
20 25
Arg Ile Asn Gln Val Tyr Val Val Leu Lys

35 40

Ala Ser Gly Tyr Leu Arg

30
Glu Ser Gly Asp Asp His
45
G

n Ser Leu Glu Lys Ala
60
GIn Ala Leu Val Thr Asp

75 80

Glu Ile Thr Glu Ala Leu
15
Leu Glu Gln Tyr Phe Asp
30
Val Glu Lys Val Thr His

45

Thr Ser Asp Ala Thr Leu His Val Asn Gly Gly Glu Ile His Ala Ser

50 55

Ala Glu Gly Gln Asp Met Tyr Ala Ala Ile

65 70

Leu Ala Arg Gln Leu Thr Lys His Lys Asp
85 90

<210> 21

<211> 192

<212> PRT

<213> E. coli

<400> 21

60
Asp Gly Leu Ile Asp Lys
75 80
Lys Leu Lys Gln His

95
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Met

Ser

Val

Phe

Lys

Asp

Asp

Lys

145

Val

Asp Thr

Thr Ser

Lys Leu

35

Ser Tyr

50

Asp Met

Asn Leu

Asn Ala

Pro Arg

115

Leu Ser

130

Ala Asn

Gln Met

Gln Ser

<210> 22

<211> 68

<212> PRT

Ser

Thr

20

Phe

Met

Asn

Val

Lys

100

Asn

Asn

Ser

Leu

180

Asn Ala

Ile Tyr

Glu Glu

Tyr Gln

Glu Ala

70

Asp Ala
85

Ala Lys

Asp Ile

Gly Asp

Leu Thr

150
Asn Thr
165

Gln Tyr

<213> Fasciola hepatica

<400> 22

Thr Ser

Asp Leu

Leu Gly

55

Ser Lys

Lys Ile

Leu Pro

Ser Val

120

Leu Gln

135

Thr Val

Leu Asn

Arg Thr

Val

25

Val

Ser

105

Thr

Thr

Val

Leu

185

Val

10

Asn

Phe

Asn

Ser

Asp
90

Asp

Val

Asn

Leu
170

Ser

Asn Val Ser

Met

Leu

Thr

75

Val

Val

Lys

Asn
155

Thr

Ser

Ser
60

Thr

Ser

140

Ser

Ser

Lys

Ser

Asp

Asp

125

Ser

Ala Ser

15

Asp Glu
30

Ile Leu

Ala Lys

Gln Lys

Ser Thr

95
Tyr Ile
110

Leu Ser

Ile Ser

Leu Glu

Arg Ser

175
Leu Gly
190

Ser

Val

Met

Phe

Met

80

Asp

Asn

160

Asp

Lys

Met Pro Ser Val Glu Val Glu Lys Leu Leu His Val Leu Asp Arg Asn

10

15
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Gly Asp Gly Lys Val Ser Ala Glu Glu Leu Lys Ala Phe Ala Asp Asp
20 25 30
Ser Lys Tyr Pro Leu Asp Ser Asn Lys Ile Lys Ala Phe Ile Lys Glu
35 40 45
His Asp Lys Asn Lys Asp Gly Lys Leu Asp Leu Lys Glu Leu Val Ser
50 55 60

Ile Leu Ser Ser

65

<210> 23

<211> 11

<212> PRT

<213> Fasciola hepatica

<400> 23

Met Pro Ser Val Glu Val Glu Lys Leu Leu His
1 5 10

<210> 24

<211> 328

<212> PRT

<213> E. coli

<400> 24

Met Gly Gln Leu Ile Asp Gly Val Trp His Asp Thr Trp Tyr Asp Thr
1 5 10 15

Lys Ser Thr Gly Gly Lys Phe Gln Arg Ser Ala Ser Ala Phe Arg Asn

20 25 30

Trp Leu Thr Ala Asp Gly Ala Pro Gly Pro Thr Gly Lys Gly Gly Phe

35 40 45
Ala Ala Glu Lys Asp Arg Tyr His Leu Tyr Val Ser Leu Ala Cys Pro
50 55 60
Trp Ala His Arg Thr Leu Ile Met Arg Lys Leu Lys Gly Leu Glu Pro
65 70 75 80
Phe Ile Ser Val Ser Val Val Asn Pro Leu Met Leu Glu Asn Gly Trp

85 90 95

_48_



Thr Phe Asp Asp

100
His Glu Phe Leu
115
Gly Arg Val Thr
130
Val Ser Asn Glu
145

Asp Ala Leu Gly

Pro Lys Ile Asp
180
Gly Val Tyr Lys
195
Ala Val Ala Lys
210

Gly Gln His Arg

225

Arg Leu Trp Thr

Phe Lys Cys Asp

260

Phe Leu Arg Asp
275

Phe Asp His Ile

290
Pro Thr Gly Ile
305

His Gly Arg Asp

<210> 25

Ser

Tyr

Val

Ser

Val

Tyr

Thr
245

Lys

Arg

Val

325

Phe Pro Gly Ala

Gln Leu

Pro Val

135
Ala Glu
150

Lys Ala

Leu Asn

Gly Phe

Phe Glu

215

Leu Thr

230

Leu Val

His Arg

Tyr Gln

Asn His

295
Ser Ile
310

Arg Phe

Tyr
120

Leu

Gly

Gly

200

Ser

Gly

Arg

Met

280

Tyr

Gly

Gly

105

Leu

Trp

Asp

Trp

185

Thr

Leu

Asn

Phe

Ser

265

Pro

Phe

Thr Gly

His Ala

Asp Lys

Arg Met

155

Tyr Tyr

170

Ile Tyr

Ser Gln

Ala Arg

Gln Leu

235
Asp Pro
250

Asp Tyr

Arg Ser

Asp Thr Leu

110
Asp Pro His
125
Lys Asn His
140

Phe Asn Thr

Pro Pro Ala

Asp Thr Val
190
Gln Ala Tyr
205
Leu Glu Gln
220

Thr Glu Ala

Val Tyr Val

Leu Asn Leu

270

Ala Glu Thr
285

His Lys Thr

300

Tyr

Tyr

Thr

Leu

175

Asn

Asp

Asp

Thr
255

Tyr

Val

Pro Trp Gln Asp Leu Asp Glu

315

_49_
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Leu

240
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<211> 120

<212> PRT

<213> Enterobacteria phage lambda

<400> 25
Met Ala Ser Trp
1

Phe Thr His Tyr

20
Thr Ala Pro Gly
35
Met Leu Asp Thr
50
Asp Gly Ala Ala
65

Thr Thr Leu Thr

Leu Trp Pro Glu

Ala Gly Thr Ala
115

<210> 26

<211> 396

<212> PRT

<213> E. coli

<400> 26

Met Lys Ile Lys
1

Thr Met Met Phe

20
Leu Val Ile Trp
35

Val Gly Lys Lys

Ser
5

Gln

Gly

Ser

Val

Phe

85

Thr

Ser

Ile

Phe

His Pro Gln Phe Glu Lys
10

Pro Gln Gly Asn Ser Asp

25
Leu Ser Ala Lys Ala Pro
40
Ser Arg Lys Leu Val Ala
55
Gly Ile Leu Ala Val Ala
70 75

Tyr Lys Ser Gly Thr Phe

90
Ala Ser Asp Glu Thr Lys
105
Ser Ile Val
120

Gly Ala Arg Ile Leu Ala
10

Ala Ser Ala Leu Ala Lys

25
Asn Gly Asp Lys Gly Tyr
40

Glu Lys Asp Thr Gly Ile

Ala Ser Lys Glu Thr

15

Pro Ala His Thr Ala

30

Ala Met Thr Pro Leu

45

Trp Asp Gly Thr Thr

Ala Asp Gln Thr Ser

80

Arg Tyr Glu Asp Val

95

Lys Arg Thr Ala Phe

110

Leu Ser Ala Leu Thr

15

Ile Glu Glu Gly Lys

30

Asn Gly Leu Ala Glu

45

Lys Val Thr Val Glu
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His
65

Asp

Asp

Leu

Lys

145

Leu

Leu

Tyr

Val

Leu

Ser

50

Pro Asp

Gly Pro

Gln Ser

Lys Leu

115

130

Asp Leu

Asp Lys

Ala Phe
195

Asp Asn

210

Lys Asn

Ala Phe

Trp Ser

Pro Thr

275
Ala Gly

290

Lys

Asp

100

Tyr

Tyr

Leu

Pro
180

Lys

Lys

Asn

Asn

260

Phe

Ile

55

Leu Glu Glu Lys

85

Leu

Pro

Pro

Pro

Leu
165

Tyr

Tyr

His

Lys

245

Lys

Asn

70

Ile Phe

Leu Ala

Phe Thr

Ile Ala

135

Asn Pro

150

Lys Ala

Phe Thr

Glu Asn

Ala Lys

215
Met Asn
230

Gly Glu

Asp Thr

Gly Gln

Ala Ala

295

Phe

Pro Gln

75

Trp Ala His Asp

Trp
120

Val

Pro

Lys

Trp

Ala

Thr

Ser

Pro

280

Ser

105

Asp

Lys

Gly

Pro

185

Lys

Gly

Asp

Lys
265

Ser

Pro

90

Thr Pro

Ala Leu

Thr Trp

155
Lys Ser
170

Leu Ile

Tyr Asp

Leu Thr

Thr Asp

235
Met Thr
250

Val Asn

Lys Pro

Asn Lys

60
Val Ala Ala Thr Gly
80

Arg Phe Gly Gly Tyr

95
Asp Lys Ala Phe Gln
110
Arg Tyr Asn Gly Lys
125
Ser Leu Ile Tyr Asn
140

Glu Glu Ile Pro Ala

160
Ala Leu Met Phe Asn
175
Ala Ala Asp Gly Gly
190
Ile Lys Asp Val Gly
205

Phe Leu Val Asp Leu

220
Tyr Ser Ile Ala Glu
240
Ile Asn Gly Pro Trp
255
Tyr Gly Val Thr Val
270

Phe Val Gly Val Leu

285
Glu Leu Ala Lys Glu

300
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Phe Leu Glu Asn Tyr

305

Lys Asp Lys Pro Leu
325

Leu Ala Lys Asp Pro

340
Gly Glu Ile Met Pro
355
Val Arg Thr Ala Val
370
Glu Ala Leu Lys Asp
385
<210> 27
<211> 109
<212> PRT
<213> E. coli
<400> 27

Met Ser Asp Lys Ile

1 5
Val Leu Lys Ala Asp
20
Cys Gly Pro Cys Lys
35
Glu Tyr Gln Gly Lys
50

Pro Gly Thr Ala Pro

65
Leu Phe Lys Asn Gly
85
Lys Gly Gln Leu Lys
100

<210> 28

Leu Leu Thr Asp Glu

310

Gly Ala Val Ala Leu
330

Arg Ile Ala Ala Thr

345
Asn Ile Pro Gln Met
360
[le Asn Ala Ala Ser
375
Ala Gln Thr Arg Ile

390

Ile His Leu Thr Asp

10
Gly Ala Ile Leu Val
25
Met Ile Ala Pro Ile
40
Leu Thr Val Ala Lys
95

Lys Tyr Gly Ile Arg

70

Glu Val Ala Ala Thr
90

Glu Phe Leu Asp Ala

105

Gly Leu Glu Ala Val Asn

315 320

Lys Ser Tyr Glu Glu Glu
335

Met Glu Asn Ala Gln Lys

350
Ser Ala Phe Trp Tyr Ala
365
Gly Arg Gln Thr Val Asp
380
Thr Lys

395

Asp Ser Phe Asp Thr Asp

15
Asp Phe Trp Ala Glu Trp
30
Leu Asp Glu Ile Ala Asp
45
Leu Asn Ile Asp Gln Asn
60

Gly Ile Pro Thr Leu Leu

75 30
Lys Val Gly Ala Leu Ser
95

Asn Leu Ala
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<211> 495

<212> PRT

<213> E. coli

<400> 28

Met Asn Lys Glu Ile Leu Ala Val Val

1

5

Ala Leu Pro Arg Glu Lys Ile Phe Glu

Thr

Val
65

Arg

Val

Val

145

Val

Asp

Ala

Phe

20
Ala Thr Lys Lys
35
Asp Arg Lys Ser
50

Asp Glu Val Thr

Tyr Glu Asp Glu

85
Glu Ser Val Thr
100
Ile Val Gln Lys
115
Phe Arg Glu His
130

Asn Arg Asp Asn

Ile Leu Arg Glu
165
Arg Val Arg Gly
180
GIn Leu Phe Val
195

Arg Ile Glu Val

Lys

Gly

Gln

70

Ser

Phe

Val

Glu

Ile

150

Asp

Val

Thr

Tyr Glu Gln
40

Asp Phe Asp

55

Pro Thr Lys

Leu Asn Leu

Asp Arg Ile

Arg Glu Ala
120

Gly Glu Ile

135

Ser Leu Asp

Met Leu Pro

Leu Tyr Ser
185
Arg Ser Lys

200

Glu Ala Val Ser
10

Ala Leu Glu Ser

Glu Ile Asp Val
45
Thr Phe Arg Arg
60
Glu Ile Thr Leu
75

Gly Asp Tyr Val

90

Thr Thr Gln Thr

Glu Arg Ala Met

125

Ile Thr Gly Val
140

Leu Gly Asn Asn

155
Arg Glu Asn Phe
170

Val Arg Pro G

o

Pro Glu Met Leu

205

Pro Glu Ile Gly Glu Glu Val Ile

Asn Glu Lys
15

Ala Leu Ala

30

Arg Val Gln

Trp Leu Val

Glu Ala Ala
80

Glu Asp Gln

95
Ala Lys Gln
110

Val Val Asp

Val Lys Lys

Ala Glu Ala

160
Arg Pro Gly
175
Ala Arg Gly
190

Ile Glu Leu

Glu Ile Lys
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225

Asn

Met
305

Asn

Asn

His

Phe

385

Pro

Asp

Ala

210

215

Ala Ala Arg Asp Pro Gly Ser Arg Ala Lys

Asp

Arg

Val

Pro

290

Asp

Gly

Val

Ala

Ala

370

Tyr

Thr

Lys

Val

Leu

275

Ala

Ile

Gln

Met

Ala

355

Thr

Val

Val

230 235
Arg Ile Asp Pro Val Gly Ala Cys
245 250
Gln Ala Val Ser Thr Glu Leu Gly
260 265

Trp Asp Asp Asn Pro Ala Gln Phe

280
Asp Val Ala Ser Ile Val Val Asp
295
Ala Val Glu Ala Gly Asn Leu Ala
310 315
Asn Val Arg Leu Ala Ser Gln Leu
325 330

Thr Val Asp Asp Leu Gln Ala Lys

340 345
[le Asp Thr Phe Thr Lys Tyr Leu
360
Val Leu Val Glu Glu Gly Phe Ser
375
Pro Met Lys Glu Leu Leu Glu Ile
390 395

Glu Ala Leu Arg Glu Arg Ala Lys

405 410

Ala Gln Ala Gln Glu Glu Ser Leu Gly Asp

420 425

Leu Leu Asn Leu Glu Gly Val Asp Arg Asp

435

440

Ala Arg Gly Val Cys Thr Leu Glu Asp Leu

450

455

220

Val

Gly

Val

Ser

His

Asp

Thr

380

Asn

Asn

Leu

Ala

460

Ala Val Lys

Gly Met Arg

255

Glu Arg Ile
270

Ile Asn Ala

285

Asp Lys His

Ala Ile Gly

Gly Trp Glu

Gln Ala Glu

350
Ile Asp Glu
365

Leu Glu Glu

Gly Leu Asp

Ala Leu Ala

Lys Pro Ala
430

Ala Phe Lys

445

Glu Gln Gly
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Asp

Leu

Ile

S=50dl 10-1996774



Asp Asp Leu Ala Asp Ile Glu Gly Leu Thr Asp Glu Lys Ala Gly Ala

465

475

480

Leu Ile Met Ala Ala Arg Asn Ile Cys Trp Phe Gly Asp Glu Ala

485
<210> 29
<211> 88

<212> PRT

490

<213> GP41-1 N-intein (cyanophage)

<400> 29
Cys Leu Asp Leu Lys

1 5

10

495

Thr Gln Val Gln Thr Pro Gln Gly Met Lys Glu

15

Ile Ser Asn Ile Gln Val Gly Asp Leu Val Leu Ser Asn Thr Gly Tyr

20

25

30

Asn Glu Val Leu Asn Val Phe Pro Lys Ser Lys Lys Lys Ser Tyr Lys

35

40

45

Ile Thr Leu Glu Asp Gly Lys Glu Ile Ile Cys Ser Glu Glu His Leu

50

Phe Pro Thr Gln Thr

65

Gly Met Cys Leu Tyr
85

<210> 30

<211> 88

<212> PRT

<213> Unknown

<220>

55

75

Val Lys Glu

<223> N-terminal domain of GP41.8

<400> 30

Cys Leu Ser Leu Asp Thr Met Val Val Thr Asn Gly Lys Ala Ile Glu

1 5

10

60

Gly Glu Met Asn Ile Ser Gly Gly Leu Lys Glu

80

15

Ile Arg Asp Val Lys Val Gly Asp Trp Leu Glu Ser Glu Cys Gly Pro

20

25

30
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Val Gln Val Thr Glu Val Leu Pro Ile Ile Lys Gln Pro Val Phe Glu
35 40 45

Ile Val Leu Lys Ser Gly Lys Lys Ile Arg Val Ser Ala Asn His Lys

50 55 60
Phe Pro Thr Lys Asp Gly Leu Lys Thr Ile Asn Ser Gly Leu Lys Val
65 70 75 80
Gly Asp Phe Leu Arg Ser Arg Ala
85
<210> 31
<211> 105
<212> PRT
<213> Unknown
<220>
<223> N-terminal domain of NrdJ1
<400> 31
Cys Leu Val Gly Ser Ser Glu Ile Ile Thr Arg Asn Tyr Gly Lys Thr
1 5 10 15

Thr Ile Lys Glu Val Val Glu Ile Phe Asp Asn Asp Lys Asn Ile Gln

20 25 30
Val Leu Ala Phe Asn Thr His Thr Asp Asn Ile Glu Trp Ala Pro Ile
35 40 45
Lys Ala Ala Gln Leu Thr Arg Pro Asn Ala Glu Leu Val Glu Leu Glu
50 55 60
Ile Asn Thr Leu His Gly Val Lys Thr Ile Arg Cys Thr Pro Asp His
65 70 75 80

Pro Val Tyr Thr Lys Asn Arg Asp Tyr Val Arg Ala Asp Glu Leu Thr

85 90 95
Asp Asp Asp Glu Leu Val Val Ala Ile
100 105
<210> 32
<211> 101

<212> PRT

_56_

oin

Jm

el

10-1996774



<213> Unknown

<220>

<223> N-terminal domain of IMPDH1

<400> 32

Cys Phe Val Pro Gly Thr Leu Val Asn Thr Glu Asn Gly Leu Lys Lys
1 5 10 15

Ile Glu Glu Ile Lys Val Gly Asp Lys Val Phe Ser His Thr Gly Lys

20 25 30

Leu Gln Glu Val Val Asp Thr Leu Ile Phe Asp Arg Asp Glu Glu Ile
35 40 45
Ile Ser Ile Asn Gly Ile Asp Cys Thr Lys Asn His Glu Phe Tyr Val
50 55 60
Ile Asp Lys Glu Asn Ala Asn Arg Val Asn Glu Asp Asn Ile His Leu
65 70 75 80
Phe Ala Arg Trp Val His Ala Glu Glu Leu Asp Met Lys Lys His Leu

85 90 95

Leu Ile Glu Leu Glu
100

<210> 33

<211> 106

<212> PRT

<213> Unknown

<220>

<223> N-terminal domain of NrdA-2

<400> 33

Cys Leu Thr Gly Asp Ala Lys Ile Asp Val Leu Ile Asp Asn Ile Pro

1 5 10 15

Ile Ser Gln Ile Ser Leu Glu Glu Val Val Asn Leu Phe Asn Glu Gly
20 25 30

Lys Glu Ile Tyr Val Leu Ser Tyr Asn Ile Asp Thr Lys Glu Val Glu

35 40 45

Tyr Lys Glu Ile Ser Asp Ala Gly Leu Ile Ser Glu Ser Ala Glu Val
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50 55 60
Leu Glu Ile Ile Asp Glu Glu Thr Gly Gln Lys Ile Val Cys Thr Pro
65 70 75 80
Asp His Lys Val Tyr Thr Leu Asn Arg Gly Tyr Val Ser Ala Lys Asp
85 90 95
Leu Lys Glu Asp Asp Glu Leu Val Phe Ser
100 105
<210> 34
<211> 102

<212> PRT

<213> Nostoc punctiforme

<400> 34

Cys Leu Ser Tyr Glu Thr Glu Ile Leu Thr Val Glu Tyr Gly Leu Leu

1 5 10 15
Pro Ile Gly Lys Ile Val Glu Lys Arg Ile Glu Cys Thr Val Tyr Ser
20 25 30
Val Asp Asn Asn Gly Asn Ile Tyr Thr Gln Pro Val Ala GIn Trp His
35 40 45

Asp Arg Gly Glu GIn Glu Val Phe Glu Tyr Cys Leu Glu Asp Gly Ser

50 95 60

Leu Ile Arg Ala Thr Lys Asp His Lys Phe Met Thr Val Asp Gly Gln
65 70 75 80
Met Leu Pro Ile Asp Glu Ile Phe Glu Arg Glu Leu Asp Leu Met Arg
85 90 95
Val Asp Asn Leu Pro Asn
100
<210> 35
<211> 105
<212> PRT
<213> Synechocystis
<400> 35

Cys Ile Ser Gly Asp Ser Leu Ile Ser Leu Ala Ser Thr Gly Lys Arg
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Val Ser Ile Lys Asp Leu Leu Asp Glu Lys Asp Phe Glu Ile Trp Ala
20 25 30
Ile Asn Glu Gln Thr Met Lys Leu Glu Ser Ala Lys Val Ser Arg Val
35 40 45
Phe Cys Thr Gly Lys Lys Leu Val Tyr Ile Leu Lys Thr Arg Leu Gly
50 55 60
Arg Thr Ile Lys Ala Thr Ala Asn His Arg Phe Leu Thr Ile Asp Gly

65 70 75 80

Trp Lys Arg Leu Asp Glu Leu Ser Leu Lys Glu His Ile Ala Leu Pro
85 90 95
Arg Lys Leu Glu Ser Ser Ser Leu Gln
100 105
<210> 36
<211> 45
<212> PRT
<213> Unknown
<220>
<223> C-terminal domain of GP41.8
<400> 36
Met Cys Glu Ile Phe Glu Asn Glu Ile Asp Trp Asp Glu Ile Ala Ser
1 5 10 15

Ile Glu Tyr Val Gly Val Glu Glu Thr Ile Asp Ile Asn Val Thr Asn

20 25 30

Asp Arg Leu Phe Phe Ala Asn Gly Ile Leu Thr His Asn

35 40 45
<210> 37
<211> 40
<212> PRT
<213> Unknown
<220>

<223> C-terminal domain of NrdJ1l
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<400> 37

Met Glu Ala Lys Thr Tyr Ile Gly Lys Leu Lys Ser Arg Lys Ile Val
1 5 10 15

Ser Asn Glu Asp Thr Tyr Asp Ile Gln Thr Ser Thr His Asn Phe Phe

20 25 30

Ala Asn Asp Ile Leu Val His Asn
35 40
<210> 38
<211> 40
<212> PRT
<213> Unknown
<220>
<223> C-terminal domain of IMPDH1
<400> 38
Met Lys Phe Lys Leu Lys Glu Ile Thr Ser Ile Glu Thr Lys His Tyr
1 5 10 15
Lys Gly Lys Val His Asp Leu Thr Val Asn Gln Asp His Ser Tyr Asn
20 25 30
Val Arg Gly Thr Val Val His Asn
35 40
<210
> 39
<211> 34
<212> PRT
<213> Unknown
<220>
<223> C-terminal domain of NrdA-2
<400> 39
Met Gly Leu Lys Ile Ile Lys Arg Glu Ser Lys Glu Pro Val Phe Asp
1 5 10 15
Ile Thr Val Lys Asp Asn Ser Asn Phe Phe Ala Asn Asn Ile Leu Val
20 25 30

His Asn
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<210> 40

<211> 36

<212> PRT

<213> Nostoc punctiforme
<400> 40

Met Ile Lys Ile Ala Thr Arg Lys Tyr Leu Gly Lys GIn Asn Val Tyr

1 5 10 15
Asp Ile Gly Val Glu Arg Asp His Asn Phe Ala Leu Lys Asn Gly Phe
20 25 30
[le Ala Ser Asn
35
<210> 41
<211> 48
<212> PRT
<213> Synechocystis
<400> 41
Ser Pro Glu Ile Glu Lys Leu Ser Gln Ser Asp Ile Tyr Trp Asp Ser
1 5 10 15
Ile Val Ser Ile Thr Glu Thr Gly Val Glu Glu Val Phe Asp Leu Thr

20 25 30

Val Pro Gly Pro His Asn Phe Val Ala Asn Asp Ile Ile Val His Asn
35 40 45

<210> 42

<211> 27

<212> PRT

<213> Unknown

<220>

<223> GP41-2 N-intein sequence

<400> 42

Cys Leu Asp Leu Lys Thr GIn Val Gln Thr Gln Gln Gly Leu Lys Asp
1 5 10 15

Ile Ser Asn Ile Gln Val Gly Asp Leu Val Leu

20 25
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<210> 43
<211> 46
<212> PRT

<213> Unknown
<

220>
<223> GP41-3 N-intein sequence
<400> 43
Cys Leu Asp Leu Lys Thr Gln Val Gln Thr Pro Gln Gly Met Lys Glu
1 5 10 15
Ile Ser Asn Ile Gln Val Gly Asp Leu Val Leu Ser Asn Thr Gly Tyr
20 25 30
Asn Glu Val Leu Asn Val Phe Pro Lys Ser Lys Lys Lys Ser
35 40 45
<210> 44
<211> 88
<212> PRT
<213> Unknown
<220>

<223> GP41-4 N-intein sequence

<400> 44
Cys Leu Asp Leu Lys Thr Gln Val Gln Thr Pro Gln Gly Met Lys Glu
1 5 10 15
Ile Ser Asn Ile Gln Val Gly Asp Leu Val Leu Ser Asn Thr Gly Tyr
20 25 30
Asn Glu Val Leu Asn Val Phe Pro Lys Ser Lys Lys Lys Ser Tyr Lys
35 40 45

Ile Thr Leu Glu Asp Gly Lys Glu Ile Ile Cys Ser Glu Glu His Leu

50 55 60

Phe Pro Thr Gln Thr Gly Glu Met Asn Ile Ser Gly Gly Leu Lys Glu
65 70 75 30
Gly Met Cys Leu Tyr Val Lys Glu

85
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<210> 45

<211> 88

<212> PRT

<213> Unknown

<220>

<223> GP41-5 N-intein sequence

<400> 45

Cys Leu Asp Leu Lys Thr Gln Val Gln Thr Pro Gln Gly Met Lys Glu
1 5 10 15

[le Ser Asn Ile Gln Val Gly Asp Leu Val Leu Ser Asn Thr Gly Tyr

20 25 30

Asn Glu Val Leu Asn Val Phe Pro Lys Ser Lys Lys Lys Ser Tyr Lys
35 40 45
Ile Thr Leu Glu Asp Gly Lys Glu Ile Ile Cys Ser Glu Glu His Leu
50 95 60
Phe Pro Thr Gln Thr Gly Glu Met Asn Ile Ser Gly Gly Leu Lys Glu
65 70 75 80
Gly Met Cys Leu Tyr Val Lys Glu
85
<210> 46
<211> 43
<212> PRT

<213> Unknown

<220>
<223> GP41-6 N-intein sequence
<400> 46
Ser Tyr Lys Ile Thr Leu Glu Asp Gly Lys Glu Ile Ile Cys Ser Glu
1 5 10 15
Glu His Leu Phe Pro Thr Gln Asn Gly Glu Val Asn Ile Lys Gly Gly
20 25 30
Leu Lys Glu Gly Met Cys Leu Tyr Val Lys Glu
35 40

<210> 47
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<211> 26

<212> PRT

<213> Unknown

<220>

<223> GP41-7 N-intein sequence

<400> 47

Met Met Leu Lys Lys Ile Leu Lys Ile Glu Glu Leu Asp Glu Arg Glu
1 5 10 15

Leu Ile Asp Ile Glu Val Ser Gly Asn His

20 25

<210> 48

<211> 133

<212> PRT

<213> Unknown

<220>

<223> NrdA-1 N-intein sequence

<400> 48

Cys Val Ala Gly Asp Thr Lys Ile Lys Ile Lys Tyr Pro Glu Ser Val
1 5 10 15

Gly Asp Gln Tyr Gly Thr Trp Tyr Trp Asn Val Leu Glu Lys Glu Ile

20 25 30
Gln Ile Glu Asp Leu Glu Asp Tyr Ile Ile Met Arg Glu Cys Glu Ile
35 40 45
Tyr Asp Ser Asn Ala Pro Gln Ile Glu Val Leu Ser Tyr Asn Ile Glu
50 55 60
Thr Gly Glu GIn Glu Trp Lys Pro Ile Thr Ala Phe Ala Gln Thr Ser
65 70 75 80

Pro Lys Ala Lys Val Met Lys Ile Thr Asp Glu Glu Ser Gly Lys Ser

85 90 95
Ile Val Val Thr Pro Glu His Gln Val Phe Thr Lys Asn Arg Gly Tyr
100 105 110

Val Met Ala Lys Asp Leu Ile Glu Thr Asp Glu Pro Ile Ile Val Asn
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115 120

Lys Asp Met Asn Phe

130
<210> 49
<211> 105
<212> PRT
<213> Unknown
<220>
<223> NrdA-4 N-intein sequence
<400> 49

Cys Leu Ala Gly Asp Thr Thr Val

1 5
Phe Glu Met Thr Leu Glu Asn Leu
20
Ser Val Ser Val Leu Ser Phe Asn
35 40
Lys Pro Val Thr Asn Ala Ala Leu
50 95

Lys Ile Thr Asp Ser Asp Thr Gly

65 70
His Lys Val Phe Thr Lys Asn Arg
85

Asn Ala Glu Asp Ile Leu Glu Ile
100

<210> 50

<211> 65

<212> PRT

<213> Unknown

<220>

<223> NrdA-5 N-intein sequence

<400> 50

His Thr Glu Thr Val Arg Arg Val

1 5

oin
1]
Jm
el

125

Thr Val Leu Glu Gly Asp Ile Val

10 15
Val Ser Leu Tyr Lys Asn Val Phe
25 30
Pro Glu Thr Gln Lys GIn Glu Phe
45
Met Asn Pro Glu Ser Lys Val Leu
60

Lys Ser Ile Val Cys Thr Pro Asp

75 80
Gly Tyr Val Ile Ala Ser Glu Leu
90 95
Lys

105

Gly Thr Ile Thr Ala Phe Ala Gln

10 15
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Thr Ser Pro Lys Ser Lys Val Met Lys Ile Thr Asp Glu Glu Ser Gly

20 25 30
Asn Ser Ile Val Val Thr Pro Glu His Lys Val Phe Thr Lys Asn Arg
35 40 45
Gly Tyr Val Met Ala Lys Asn Leu Val Glu Thr Asp Glu Leu Val Ile
50 55 60
Asn
65
<210> 51
<211> 49
<212> PRT
<213> Unknown
<220>
<223> NrdA-6 N-intein sequence
<400> 51

Tyr Val Cys Ser Arg Asp Asp Thr Thr Gly Phe Lys Leu Ile Cys Thr

1 5 10 15
Pro Asp His Met Ile Tyr Thr Lys Asn Arg Gly Tyr Ile Met Ala Lys
20 25 30
Tyr Leu Lys Glu Asp Asp Glu Leu Leu Ile Asn Glu Ile His Leu Pro
35 40 45

Thr

<210> 52

<211> 105

<212> PRT

<213> Unknown

<220>

<223> NrdJ-1 N-intein sequence
<400> 52

Cys Leu Val Gly Ser Ser Glu Ile Ile Thr Arg Asn Tyr Gly Lys Thr
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Thr Ile Lys Glu Val Val Glu Ile
20
Val Leu Ala Phe Asn Thr His Thr
35 40
Lys Ala Ala Gln Leu Thr Arg Pro
50 55

Ile Asp Thr Leu His Gly Val Lys

65 70
Pro Val Tyr Thr Lys Asn Arg Gly
85
Asp Asp Asp Glu Leu Val Val Ala
100

<210> 53

<211> 105

<212> PRT

<213> Unknown

<220>

<223> NrdJ2 N-intein sequence

<400> 53

Cys Leu Val Gly Ser Ser Glu Ile
1 5

Thr Ile Lys Glu Val Val Glu Ile

20
Val Leu Ala Phe Asn Thr His Thr
35 40
Lys Ala Ala Gln Leu Thr Arg Pro
50 55
Ile Asn Thr Leu His Gly Val Lys
65 70

Pro Val Tyr Thr Lys Asn Arg Asp

85

Asp Asp Asp Glu Leu Val Val Ala

Phe Asp Asn Asp Lys Asn Ile Gln
25 30
Asp Asn Ile Glu Trp Ala Pro Ile
45
Asn Ala Glu Leu Val Glu Leu Glu
60

Thr Ile Arg Cys Thr Pro Asp His

75 80
Tyr Val Arg Ala Asp Glu Leu Thr

90 95

105

Ile Thr Arg Asn Tyr Gly Lys Thr
10 15

Phe Asp Asn Asp Lys Asn Ile Gln

25 30
Asp Asn Ile Glu Trp Ala Pro Ile
45
Asn Ala Glu Leu Val Glu Leu Glu
60
Thr Ile Arg Cys Thr Pro Asp His
75 80

Tyr Val Arg Ala Asp Glu Leu Thr

90 95

Ile
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100 105

<210> 54

<211> 47

<212> PRT

<213> Unknown

<220>

<223> GP41-9 C-intein sequence

<400> 54

Met Ile Met Lys Asn Arg Glu Arg Phe Ile Thr Glu Lys Ile Leu Asn

1 5 10 15

Ile Glu Glu Ile Asp Asp Asp Leu Thr Val Asp Ile Gly Met Asp Asn

20 25 30

Glu Asp His Tyr Phe Val Ala Asn Asp Ile Leu Thr His Asn Thr

35 40 45
<210> 55
<211> 42
<212> PRT
<213> Unknown
<220>
<223> INPDH-2 C-intein sequence
<400> 55
Met Lys Phe Thr Leu Glu Pro Ile Thr Lys Ile Asp Ser Tyr Glu Val
1 5 10 15
Thr Ala Glu Pro Val Tyr Asp Ile Glu Val Glu Asn Asp His Ser Phe
20 25 30
Cys Val Asn Gly Phe Val Val His Asn Ser

35 40

<210> 56
<211> 41
<212> PRT
<213> Unknown
<220>

<223> IMPDH-3 C-intein sequence
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<400> 56
Met Lys Phe Lys Leu Val Glu Ile Thr Ser Lys Glu Thr Phe Asn Tyr
1 5 10 15
Ser Gly Gln Val His Asp Leu Thr Val Glu Asp Asp His Ser Tyr Ser
20 25 30
[le Asn Asn Ile Val Val His Asn Ser
35 40
<210> 57
<211> 34
<212> PRT
<213> Unknown
<220>

<223> NrdA-3 C-intein sequence

<400> 57
Met Leu Lys Ile Glu Tyr Leu Glu Glu Glu Ile Pro Val Tyr Asp Ile
1 5 10 15
Thr Val Glu Glu Thr His Asn Phe Phe Ala Asn Asp Ile Leu Ile His
20 25 30

Asn Cys

<210> 58

<211> 28

<212> PRT

<213> Unknown

<220>

<223> NrdA-5 C-intein sequence

<400> 58

Met Leu Lys Ile Glu Tyr Leu Glu Glu Glu Ile Pro Val Tyr Asp Ile

1 5 10 15

Thr Val Glu Gly Thr His Asn Leu Ala Tyr Ser Leu
20 25
<210> 59

<211> 33
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<212> PRT

<213> Unknown

<220>

<223> NrdA-6 C-intein sequence

<400> 59

Met Gly Ile Lys Ile Arg Lys Leu Glu Gln Asn Arg Val Tyr Asp Ile
1 5 10 15

Lys Val Glu Lys Ile Ile Ile Phe Cys Asn Asn Ile Leu Val His Asn

20 25 30

Cys

<210> 60
<211> 41

<212> PRT

<213> Unknown
<220>
<223> NrdJ-1 C-intein sequence
<400> 60
Met Glu Ala Lys Thr Tyr Ile Gly Lys Leu Lys Ser Arg Lys Ile Val
1 5 10 15
Ser Asn Glu Asp Thr Tyr Asp Ile Gln Thr Ser Thr His Asn Phe Phe
20 25 30
Ala Asn Asp Ile Leu Val His Asn Ser
35 40
<210> 61
<211> 4
<212> PRT
<213> Artificial Sequence
<220>

<223> Loop region of E. coli

<400> 61
Gly Cys Lys Leu

1
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<210> 62
<211> 4
<212> PRT
<213> Artificial Sequence
<220>
<223> Loop region of E. coli
<400> 62
Gly Cys Tyr Gln
1
<210> 63
<211> 5
<212> PRT
<213> Artificial Sequence
<220>
<223> Loop region of E. coli
<400> 63
Gly Cys Gly Tyr Gln

1 5
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