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e dodle FES AoEZ H ARIIRIS WE S of7|sttt (Della Chiesa et al., 2006; Opitz et al.,
2011; Song et al., 2011). X3+, Z]Fudeo=RE dAE & KIN-Td 3gE, EHE AG3sAd 7544k
S &3k 9lEo] GPCRS! GPCR359] =H-8-A TgozH AYgdA adE Ady. KN Ao A (2w
A ID01 B TD0C] A&lE £33 7)5dil, 3-sfo]==2 7)FddAl 9 F=dAkS v E3 KYN A FAHE o
Ao Asle & rHo=RA et #AANE wolgltt (Chen ¥ Guillemin, 2009; Rutella et al., 2009;
Prendergast, 2011). IDO1S €3+ 71d A A&lAl, 718 1-DL-WE EHEgo] /AL o= o F =
¥ UAS 53, 5 TS ST AJAH WY AzEle 58S IEAZ JMEAES HxE YE
(Lob et al., 2009). ]}, KYN&= 3 EHESR 2 3-t] A ALA] (TDO)l o8] A==, A7 54
3 Fofol A T3 HHFE I 1-DL-WEHEHES o A=A &=t} (Pilotte et al., 2012). W3 XJ]
A2x A4k AFo|A HA 1-DL-WEEHET (1-D-M1) 2] D-o] A @A tig F714e Lel7t EA13}.
o] A%, 1-D-MTE ID01 23S AskxAste], ALAA KIN 28 F7HA 7] ER doa] ddoA=
oAt} (Opitz et al., 2011).
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[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

o= Age] FelolAt ARIH BHS s Basts] wRolvh wHlel, LI-Ay EWolfL PYe
He-5old A 9% Azdold Y% ¥AE =95 A8 A8 £ Ak AZH Bl oA
of HAS Aokt HES & JOWAE AAs Folw olds] YBIH o BYo| =S Moo G

o]_u _Eo‘l?ﬂ tﬂtsé
Bl oy7iAE ExFe, =
=) 1

HEt obvhe o Wy 5 ree titE AN AL W
Aojat7] o FA WE & 9k, PEG GUFEE ofrli slsk @ ol B, ome ofF LEF Aok
nEdtolmelol =g Fa) o4 ohlow FAUL. UEF uEstoltuielms Uel, BEF Alohwnzste):
ol Hastolm ARE BANIA @S Aolth. e, W) 3} BAL mEE SHolv 53] ool

g
r

A&
rﬂ
mﬁ
2
30
rlr
o
5
L
)
)

A& Qe F-9-5ol4 HAASTE e 5 k. H#F], o5 Aokl
%kx}ﬁ‘rﬂxl ‘8%3 ofvie Z]o} WhEShy] wiEell, ¥ w2 pHollAd ke FdTFo=N T WE-pK ofv|i 7]
AdstE A ¢ k. dvrqogdy-opu 7)o pki= 2l Ar]e] A E-ohv YET ¥ vk 1-2 pl

gglolt. PH 7 olgtel N BAE Ao, Nuvel g se Auge 5 98 & dv. 2y, o
£ 998 IUd Yol $20N BUE 49 8797 G ARAL besd. HAE, ALd2rns
FEEA olole 4@ AT FIF £A2 S, AAs et wAge]l B o 2 YA U]

Adst dxks AL o agsiol & ¥ 7bA W EAEY. gds], dibdos Hd Wl e vl 7
4 wepnto]l EAGG. Adst =39 HHskE A "HE QA" AL o 78 ¢ . E&-50
A AAst wkgel doiA, nHT WEsr gl s PEG-d-gid v (E 7)), &%, pH, RS Al
2 AH Afol=, A wiAlE E23ET. (Mas dEdd oF EAR gAddtol= A4S e ¢ gl
ol AL A=l &S HaA Aolrt.) opwl-Sol wgds fl& (Ao wiAlE EFste]) Td 89l
& asof shxwtk el er pli=, 53] N-2ik opv|i V& 4= A9 X 9 $8F 5 UG

olul- © Elg-Sold WY BEE fa, W 2Ae wudel shgAel 9% WA 4 ot ok 2E, w
WA FE, L pHE ARY ¢ AT £, AAs WS AHI] Aol PEG IAS) WS dolof k. o
g Sof, MY Bl wx 70 WAL BHolehA, ALGEE PEGS F& B A-th-PEG W3 SHSIFRAA
S 24 PG BAR ANl EFHES dof ik

fl:
setol, FAXRIE W

2 GAAA AEE, dld = JEHEE e oz oF 200 ol A4S % A
F AE7A e gld; ¢F 100 ofr| AR Ik ZERREHE, D/EE oF 3 A 9F 100 ofv|=4te] JEHE=
E 7H7IAIRE, oldl AgEA] ekevh. HOE fd, fof "ddr "EEEHE", 9 "JEHE"E 2 WA
A gEaggo s ALgHT)

roblit 7" G ool FAE ool AR opvlaat, gele] ofvlu
FEA, EE Qo) oprlwit BHAE ARt 54 FAAA, BNd wi PE s Wl ddHoln,
SA7)E ol|@ w-ohnnatE ik, B pAdA, AQE st ol4e] wl-clu

ohvlal A7) HAg
WA molojElg X 4 Atk SR FAelA, 9ud me FEE w9 A sht olge] vl-oln
Wk Wolofele] ols) FuE 4 9l

ATk, 1T HlolEiﬂﬂol* 3 O}Ur o=y AgHriE A
Information)? FAAL3 (Genbank) % X ¢kl 2 (GenPept) H
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[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

SSS0l 10-2442231

2h5)d. $A8 4AAE 9% dES $OE B A ANE &L olgaAY Fa) Rokel SRl
A AR 1% olgdel FE WEE wdE & v gAHoE, vud, TePes, @ Peso o
# QA Aol Fal Ropel SevtelA FAH qr,

2 atgol B4 FeldA, ZlFdduAl e JFEUUAE yxste §F diAS d3dsts ik Ado]
MAE 4 dk. AgEE 2d Alado] uel, ik qde A WS vwtow Auld £ gl dq4F
o], 71FdAUuAZL 2 Z1FdAYUAlA SEHI E. colidlA A9 AMRHA e Bpo 3ES U xS
T A, olFel wds W & . ayrR, A7t §1xF e ol WHolAlE £ coli HES 4
AAsly ZEY S Aok, TEF e 13 B gA s W A7 7] e AFgE ¢ k. dA]Fel
He Zgtau= 9, nlolgix WE, doldxl, i XF-A NHE XA, ol AgsA dett
VII. 55 AlX

4T AEE A1FdUUA 2 o5 AAe wEI BHE &3 EE WHIE £ e AHold o Aoy
g3 F Ut 55 AExe vteEgel, IR AE, &%, BE ARTY Utk ok Btelgels i

(Escherichia) 2 1t (Bacillus)& X&), AWFFE VM| 22 (Saccharomyces), 71-W 2R A2~ (Kiuyveromyces),
SkAl et (Hansenula), %5 T 7|1oH(Pichia)&dll &3t 2571 4 <5 Ax=2 ASdE & Jdu. b8 £
xgtete e Fo APtwol wd SR A" 5 Utk oAU F A (Aspergilius), EF AT vE
(Irichoderma), 222X #(Neurospora), HANUAE(Penicillium), MZZ2=E2 3 (Cephalosporium), ©FAt
(Achlya), EZ=22XH(Podospora), SNEElo}(Endothia), T3 (Mucor), ZAZEF2~(Cochliobolus), 2 3|7
Z&E o (Pyricularia).

ol 87bse w7 AEC] dAlE weHEel, oAAd], oMot Fetol(Escherichia coli) MC1061, wpaelz~ AH
HE 2 (Bacillus subtilis) BRB1 X (Sibakov et al., 1984), Z~E}EZIAF 2 o}-dl-$-2=(Staphylococcus
aureus) SAI123 (Lordanescu, 1975) Ei& 2EJEIFF A U@ (Streptococcus lividans) (Hopwood et al.,
1985); &X., oA, AFFRu| A2 M v R ol (Saccharomyces cerevisiae) A 22 (Mellor et al., 1983) T+
AZATFRE R M 2 FW (Schizosaccharomyces pombe); R AP, of7dd), ofxHZAFA sk (Aspergillus
nidulans), O}=HZAF2~ of}E ] (4spergillus awamori) (Ward, 1989), H&= Eg|Zulw} A o|(Trichoderma
reesei) (Penttila et al., 1987; Harkki et al., 1989)Z 3}3it},

IRHF 55 AEY Adre T daEH A AE (CHO-KL; ATCC CCL61), NE H3k=Al AE (GH1; ATCC
CCL82), HeLa S3 A3 (ATCC CCL2.2), UWE 7+ AE (H-4-11-E; ATCCCRL 1548), SV40-F A A3 o] 4l Al
3 (C0S-1; ATCC CRL 1650), 2 F <] wjo} Al (NIH-3T3; ATCC CRL 1658)E 33t} H&d y&e A
ojm T3l Fopol FAH B JMEd =5 AES wAS = Bo] ofdth. YFHoR, Y] T v BE

=)
%37k AUYBOlE QY YRolE AEE & Yk,
3

FFEUUA] 2/EE olE9 3 duldS WddsE THF S5 AXE BAXFTE udEy] f6 Ad¥He
2 AMEEHE 24 bl wigEn. ditdoz Ay APHoR 59-10% A, 7ME &9 Hof HoE BEF
B Aty g9F 9 YRS dfete 5 alA, 7M1 ET RPMI, MEM, IMEM, =+ DMEMolA] sijek=ch. wi<k
Ze T3 BFolv, gy, MSERL 9WTHE 7o dde] dojd wizhx] 37Ce 1A EE %5 vl
F71ol A v T}

ol A v)eS Jal] okl suvtelAl 9y A FH Adrt. olE Ve FEACR AE, 27, EE 7
& #Assta AA ZEFPEHE 2 u-ZHEE £Fog FEsteE dAE Xet. e ud m=
ZYHEEE g BWAEA & 49 FRvEaHY 9 AV]EE VEs o848t U AAlEHe] FEAHes
EE ds] AAE 5 v (e 7ZA AAE = dih). 5% HE T Azl 53] At w4 1
He o]~ AntE Yy, A wA I2vtEy, Zjoladeiv= A Wr|dE, s ARutE 1
9, "Rlshy FRutEae ], 2 FHH wFojt. FE=E AAskEd 53 ag4 WHE 1545 o
A AZvEYY (FPLC) EE #5538 1-4% A4 Z22rtE 29 (HPLC) o]},

AAE @A e Qe = e JRoRRYH dErteed 2AES Y FoR nHE, 7)Aoy
A e JEEE ARHoRZ-IE 5 Q= Aol HlE oo AxzbA] AAEr. dEH e A" 9wA
T HEEE, 29ER, B3 Ad¥or B & e FHoRNEH fud 9ud e HE=E st
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W HAbA (W)= B3] A|5,760,3955 2 A14,870,28735), D UV-HARA e AEo] . BE o5 89l
S DNA Aoll, DNAQ] Z A, DNAS] HA| 2 Hto] 2 daz o] 2§ 9 Fxo FRLe &8 o=
Aoz AR, X-A% HYes o:; 7|73 WA 45) ok wid 50 W 200 FEZA MFRE, 2000 WA
6000 ©EZS U Mg7xe] yeoty. WA AU TP WeE A @EAH, 94 w7
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woagel ANe AR B4 FHsE Aow 1Fd £ g & Ao
o Hske, B AN HFel, ANE 54 AN Be s} o Fold 4 glom ¥ wwe] FAst ¥
CERIEE Jelalor & Zeltt.

A oM FARIAY Blgt Ats 955 ©
AAY 1 - FERIA 20 HAA(Psuedomonas fluorescens) 7)FdlUVAY f712 A, @&, 9@ A

FERLUS FF0 &2 (Pseudomonas fluorescens) 2F-E1Q] 71 #lUyA] G40
KYND)E DNA-Works AZEgO]Z o]&ste] A" v z=E JH3d A4 E5S 23 A4 (overlap
extension) F¥FESX AFE B3 (PCR)AH o2 AT (Hoover 2 Lubkowski, 2002). A SHAE=E N-Z
o Xpal A a4 59 GrEdUeH= 1-6), HAHstE 2RE Aot 59 (RBS; wEdlLE= 29-55), &% &
= GFEUEE 56-58), N-2W Hiss B2 (28l LE= 59-91), E. coli & HASE PAKINU 44 (37

Yo EE 92-1336), =4 IFE (FEFHLEE 1337-1342), 2 -9 Bafll A3 &4 F9 (FFYLg=
[e] Z4
aral

1342-1347) & X3} (AMEHz 1S #Fx). Asd A a4 F9&5 AFEshe 21 A5 pET-28at 4]
B (Novagen)®2 S2Y3ITE. o] s FXAE AME3sto] o]% WA E 9Ig BL21 (DE3) E. coli 2 FAHZA
Ak, AIEZE 50 mg/Le] Zhwlolile] &7 HA wiA] (Terrific Broth, TB)olA] 210 rpm&. 2 WHFSFHA 37T

©—}
=
ol A ZTE. ODgo ~1.00] =E3FH IPTG (0.5 mM HFFE)E Hristo=zn 2dS §EA]7]aL 37TolA

Ul Alg wdkslth. AlEE o] AA R £=8sta 50 mM YEF FAH|E, pH 7.4, 300 mM NaCl,
El
=

0.5 mM 54 Ese]E (PLP), 1 mM ddvgdAdxzdEZFoete]=, 2 1 png/ml DNA 7hpERs|EnR o] Fo
2 &3 ghF Aol A-AEAAT. AE &35 ZUX Ze A~ (French press)® AF 8 &85 4ToA 14
[e]
H

A]
ZF &9k 20,000 x g2 YHEE s Ak, AEAE o|F 5 um FAZ] BHE FI AHAA7 L
pH 7.42] 50 M YEF F2Ho|E, 300 mM NaCl, 2 0.1 mM PLPZ o] Fojzl &= Yo ujz]-Hg3kA7] Ni-
NTA/op7k2 2~ A9 (Qiagen)ol X3t &35S AH Aol 293 T, A5 5 24 F3 (CV)¢] 50 mM
UEF Z2AHo]E, pH 7.4, 300 mM NaCl, 2 0.1 mM PLPE 30 mM o|n]t}&3} A AHsHT. o]|F, &4
g A AAse] A€S w94 0.1 mM PLP 2 1% v/v TRITON® X114°] ¥ 100 CVe] F-jS4 PBS
(Corning) &Mooz AT, A Aoz vhego} Td A|xslo] AP e FEd A A
(LPS T+ Ul=2)7F AlA"T. AlFE 5245 o]% 250 md o7 o+E3 0.1 mM PLPE 3k 5 (VY] F-i&sAa
PBSZ &3t a, A= F HAZ 0.1 mM PLP7} ©71 5 CV £39] WS 47 ¢l PBSE d-3lth. o] AR
A, JmAo kNS AM3FE PBSE wdkale] ol thES AlAsaL, 10% FHAEZS Frbsta BEFHAS AFaly)
e -80TCe A AiolA F& WEAAL. dtHoR, G4 dFAS FA b ARE, FF 100 M HE
F EX2W0E, pH 8.49 &Fdoz wHsle, o|utES AAS I AUsE FHst (HAld 48 X)), =
A S VIEoR APHoRT >05%% 3 AHAN &S Hd F 75 mg/uSES] LY.
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Absso S ZAIL AEH 63,745 W o ¢ Gk FF AFZS ol §FowN Wil FFS A

AAe) 2 - At (Homo sapiens) 71 FHAUGAIY F4% 74, &, 2 A

1%k (Homo sapiens) & Z}-Ele] Z]FeluubA] a4 BAS 91T FAA4(KIND)E DNA-Works X Ego]E o]
&3to] AAE v ZE HAYstE FHA EES eHdH A% FHEL AME TS PCRIAFCEZA A
(Hoover 2 Lubkowski, 2002). A& fF3AE N-Z¢ xpal A3 &4 F9 FFULE= 1-6), H43tE RBS
GrEULE = 28-60), % FZE (7E Z 61-63), N-Zet Hisg Bl (W2 LE= 64-96), E. coli 2

= HHstd KN 342 FEEEE 97-1488), T4 ZE (FELEE 1489-1491), H gt Banll
At G4 F-9 (FEUSEE 1492-1497) 5 X et (MRl 28 #x). dAEd A a4 §9E AMsHY
=98 FHAE pET-28at #E] (Novagen)® FRY3I3Ath. o]y st FxAE AMgste] o]F wdS 91 BL2l
(DE3) E. coli & FAAIXNATL. AEZE 50 mg/Le Fhtufolalo] @7l HA WA (Terrific Broth, TB)olA]
210 rpmo. 2 WHFEHEA 37Tl AFAZATE. 0Dgp ~1.001 =3 5mM HEFE)E Bolstozy
M S FEAZ]AL 37Tl WAl A anksldnk. AlEE o o] F&5ka 50 oMl YEF Edo]
pH 7.4, 300 mM NaCl, 0.5 mM H&52 E2so]E (PLP), 1 nM sdv@dxdEFeetol=, 2 1 pg/ml
DNA 7Fralaas o] fojzl g3 F e A-AeA F). Hle ﬁ%ﬁ A= I~ (French press)Z A3
3laL B3ES 4T 1IAZE F<F 20,000 x g= HAEE st YAE AANAT. FHAE o]F 5 um FAH]
HEE 53] ooA7Ia 50 mM VEF E2wo]E, pH 7.4, 300 mM NaCl, 2 0.1 mM PLP €% ujel u]e]-
PSIAIZL Ni-NTA/ob7k2= 2 A7 (Qiagen)ol EX3IGTH. &3S A9 o 298 Fof], X & 5 A7 Fu
(V] 50 mMl YEF F23o|E, pH 7.4, 300 mM NaCl, ¥ 0.1 mM PLPE 30 mM o]u|ttE3} A Al Haloirt.
o]F, #&& =g st AHUL WA 0.1 mM PLP 2 1% v/v TRITON® X1140] 3% 100 (V] F-u54
PBS (Corning) $kF o= AAstgict. WAl MHFozN aiel vtegol G HAFAA o5
GEFF(LPS e WE2)7F AR, AHE 42 olF 250 mM o9 tE=3} 0.1 mM PLPE -3 5 Vel U5
27 9l PBSE &¥ahlal, X5 F WAR 0.1 mM PLP7} ©7) 5 OV B W5avt e :
o] AN, FEA9 94%0“% A gk PBSE wgste] olmthES A ASIAL, 10% %alﬁl%a Hrbslal BH NS

(m ruE
B
S
= >
M
AC)
olr
ol

Z o] ]X]

Aga7] S1s -80Ce] Al AxolA HE YEARAT. dirHon, mae $FAS 2 AXH, T 100 ol
JEE EASOIE, pll 8.4 BFA0T m&aoq VAT Aot WS T S G (DA 4
Zx). 34 =T SDS-PAGEZ FAste] APHoz >0548 1 AHAQ] 82 H oF 20 mg/HA] wjIFEL] L

- -1 1 - - - - = -
b3 AEE 76,040 MmO A BY ASE ol §FomA B e S,

[0

93\1:}- Abssgo nm—g‘ 54

AA ¢ 3 - B2 BA2ZR2(Mus musculus) 71 FHAUGAIY F-342 74, &d, @ AA

T2 F2EF 2 Mus musculus) & ZH-E O] 71U uAl 5] HS A (rKYNU) S DNA-Works Z-3%
Edo]E o]&3le] AAE A ZE HAFE 744 EFE oHF dF SFEL AFE TS (PCRAFSEZH

A A (Hoover et al., 2002). A% FAR= N-EE Xbal Ak G4 59 %EﬂS’_E]E 1-6), #A3}¥ RBS
(FFEELE= 29-58), 9 FE (FEULLEE 59-61), N-2o Hisg BIZ =1
= HAstE pKINU 84 (FEHSEE 95-1483), FA I+ (wEHSEIES 1484-1486), L C-Td Bantl
A G4 B9 (FFUQLEHE 1487-1492) 8 et (MEWHE 3 FR). %j%% ﬂl?‘f& "4 F9E AMESHY
ZHE FAAE pET-28at ¥WE] (Novagen)® FRJ3IGUtt. ole|dh F+xAE AE3sle] o] S 93 BL21
(DE3) E. coli & FAAZDAFAT. AFES 50 mg/Le Zhurlolale] &7 HA wiA (Terrific Broth, TB)ollA

210 rpm& 2 WHFSFAA 37Co A AZAZATE. 0Dgo ~1.091 =E3FH 0.5 mM IPIGE F71gdo=zx 43S %
A71a 37ColA WA A &3FAT. AxEE GAEE 5] 835t 50 M YEF EAFO|E, pH 7.4, 300 mM
NaCl, 0.5 mM g5 EAdolE (PLP), 1 mM HduEgdxrdEFodlol= 2 1 pg/mL DNA 7[-Eslah=

o]Folzl &3 gFqel A-AEAAT. Ax &alE ZAA] L 2 (French press)®E FF 3L & ES 4Tl
A1 1A17F &_F 20,000 x g2 DA st dAHE AASIAT. A AE 5 oum FA] BHE &3 AT
50 mMl YEF ZAHolE, pH 7.4, 300 mM NaCl, 2 0.1 mM PLP €= ol w]2]-3 3 3tA171 Ni-NTA/o} 72~
A7 (Qiagen)ol Z=x33ivh. &3lES Ad ol 29 o, A& 5 Ad 5§39 ((V)°] 50 ! HEF 2
HolE, pH 7.4, 300 mM NaCl, 2 0.1 mM PLPZE 30 mM o|w]t}E3} 37 AHelrt. o] §45S =g 44
sted WAl 0.1 mM PLP @ 1% v/v TRITON® X114¢] 342 100 (Ve F-uUl%2 PBS (Corning) $Z=Ho = Aﬂa
shalvk. WA AFRFFomA JmAo] whe ol WEA WP A LAEAJ] AATGF(LPS e U5

A"k, AHE G242 250 oM o]7vEF 0.1 mM PLPE 363 5 (Ve WE47) ¢l PBSE felatgi, ?X]
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2 % HAE 0.1 mM PLP7} 971 5 CV &3] YE271 9le PBSE 3 7Ah. o] AlHoA, G40 =S8 Al
5 Asta, 10% =SS Frtsta 23 9S AFsty] H8l -80TCe A 2

A7 PBSE nlgsto] ojnuES A
e

AAd 4 - FERYAE EF 0 H &2 (Pseudomonas fluorescens) 71 FdUAle kg sty A=

A o] aiel £3 XS Z7MX717] Y8, KINU &4 PEGY] HEA o= ghuigdoe] gH iy
A53ste] G40 3 AS ZIINAT. & FAldolA, PARKINIE F9H 2] 7S wEA PEG 4]4loln]
1

FFERVO]E 5000 MW (NANOCS)®F WHEAIA Fssrzivtk. AAE, F-Usik a4 434S 2 Az

100 mM YEH EAHOE, pH 8.4 43 weadtar, 10 mg/mL7HA FFA13 J :

o] 1A PEG Alekddl A4 Frietar A2olA 1 Alzbsst dhg3skA T (2 1). 100 kDa *}&t(cut off) ¥4

8 AT FX(AMICON®) A ks s Aldgh, F-ul=524 PBSE $d38] ngtsle] &Aoo zHE 1l- HPO% PEG

& AAsAT. &40 W8 & A"%S ol$ PBS Wl A7l wiAl HPLC AH

BioRadAle] MW i &N& ARgste] oA xFEe Fx¢ vk iFEst 34 2 a4 AR[ AE A3
=3 Sl AFS 7M™, ol PKYNUS| TegA bt

1o Yelgton, & HYPEA

22 A&l 7]1E (Associates of Cape Cod, Inc.)&

ZFlsigivt. A7) 7sd Ao A i A¥How AAE PHKYNUS 0.19

o 1w
tlo
N
X
r1r
>,\I

o
ol
+ 0.07 EU/mge] W
Ao 5 - AZF(Homo sapiens) 71 FHUVAIY 2] 3ha A=

A lef A AZF aae] #38A AF NS F7HA717] A8, BKYNUE PEGO] FRAIF =M otz 3w
2712 #5slele] olo 43t WA ZUMA AT 3 FAdolA, AKINIE ZH 2 Z7E WEA PEG A
Aojuld FhZ R Y|e]E 5000 MV (NANOCS) S} WHSAIA #HFsAIAT. AAR, F-Us5hs 849 S4F5HS 3t A
Z% 100 mil VEF E2d#Ho]E, pH 8.4% s WSk, 10 mg/nl7kA] FFARAT. AA4E &H4E 10001 &
FeFo] 1A PEG Alekell 24 Frtstar Ao 1 AZbEt w3k Al Ttk 100 kDa b (cut off) A4
o] G (AMICON®) oA gkFole Aldgh, F-u= |-3-&-E PEGE A

2~ PBSZE A3 w3slo] fNoTHE ©

AstAdtt. aae BEY & S PBSE HYsAIZl Z7] wjAl HPLC 27 (Phenomenex)S ©]83te] 5743181

3 A AR MW 4ol (BioRad) ¥} H]WETl. Chromo-LAL &8 wFax U= A]E 7]E (Associates
o

of Cape Cod, Inc.)E& o|&3l] UWE4L 5

AN 6 - AFAUNAY G WS 2HF] AR ol Aol

=

o 5} Bz
4 ool AuSAG, oA Fa A9, LA relel Aol SRS e Ae Fatl e w4t
AT L-71red &9 pH 7.49) PBS @HEele] Alxalel, 8 pM WX 250 pM WYle] HE HRE
WEATE, L7 A 365 mol A Aaoh E71 4,500 M e o % AGE AHAE WA EdUgA g
o] AHEQl, L-EgdAt F L-dEpde 365 mmollA FEETS FFE HolX gdrt. &4 &9 (~20 nM
AE)S 714 folo] Rolstm W EFAA 0SS AAG T ATl TE Absys wE S8 25ToIA ]
2 KNG £28 BRI, A4E dolHE Astn vadala-da SA0 nelste e 4rE AEE
At AR PAKINU Eae] §oshs g WA oR SAST. vl-aidste maid oM, kK =

e

1.0 % 10 M's @ #48 Fejol UM, ka/ki = 1.3 % 10" M s Glth. 3-8Fo] = A]-L-7] Falske] 74
Aol W3 ot MaZ ek B waAe 7148 nke} o] S
AA & 7 - F|FHUYAIL] AJgH f HAA

PKYNUS] AlE# o] St44S SHs17] 93,
A=g=4 T7}o}; 37CoAA wjgFstder. 10 pl & LA 250 uM L- 71Taﬂ /PBS
Z

%]

g= u

o 365 ol EHES AAE SHse] Wl 2
Z

(€]

7] 585 BESGY. L-71FEd Suidbge] 7] S8 4 AJF9 &9 Hluwstal A7 = 0049 £E
Hlugozn aih HAAAS SH3AT. AAE diol"HE ¢ &4 ul Atz Zxsista A4 T2l st
o d-7+7] (T1/2)& 73R, PAKYNU &4+ PBSOIA Ty = 34.3 AIZFS 7FA| 2 QIZF E3 ZFoA T1/2 =
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2.4 N3 7HA

rr

7ol FAHA (= 2).
AN 8 - A o J1Fdd 2 EHER 22 AFFE7) 3 ofA]

—Z1dd, EMER, Jddal, S-stol =S A-L-7rEid 3 L-ERR A (Zl iy uAl Seukge] Abe
oMH YA =& AEsteta IPLCE Bt vhe-2E FAste], do, S, HE, 2 1 A
AAs. N AES didREste] A AP Zsi. 24 AES WA gAsteta, ofF U4l
gote] oAl & lﬂ"o‘}‘ﬁt} Z4zkel A WEFel 1:10 v/v ®Fe] 1009 EFZROMELLS H7}3le]
ks ARG, aAE ﬂr/\] faZeste] AAsL A NS 0.45 um FA] BEHE ST A
gk A S HPLC (Shimadzw) ol 25 83t B35 &48 C-18 AHolA 0% & BAlA] &&3te] 100% &<
Bol ®= S ol gate] FElskal o714 &9 A= HO + 0.1% EEFQ R EA AL §9) B oME

_Y‘L_\.LHENIOO{Nr

UEZ + 0.1% EYZF o Rl EAoIth, 190 nm WA 900 nm MY AA FTFEE A&EHom £Hd o] ZE
75 BxE A& do #AA3Yn 3Y 233 (Ex = 365 nm, Em = 480 nm) S SA|d FRste] 7)FdW
TS EASA BEEUT. v 2 AF AS o5% B4 (Signa) 2 ARG 7 £9S o] 835l SHFA

AAld 9 - A7} B16 vl$-2 ZF B A PEG-P-KYNUS &%

B6-NT who-2 (n = 20)017] 2.5 x 10 B16 o] =ME L2 33 A7 FAE FEaA0. 2FS 10907
AR A & ¥ (2% FF = 20 ) PFSAS 742 =109 F Foz Rtz Al o)F 20 mg/keo]
9 vleshe PEG-PARINUE F%o] 350 mn 2717} DulzbA wf 3edvick Fku) FAbstsich, A@aelAl 20

ng/kg®) 4 PRG-PFKYNUE EFo] 350 mm 27] ELdo] Lud w714 v 3dui} F] Fapes AL A
sty TUg WAooz AHEsGtt. Bl6 SMF TH A St TS Al d-v124 PEG-PKYNU
(%= 3)ell HlE 4 PEG-PFKNUE T3t AeltolA sl Ad=o] Ade 14 A4S 7t (= 4).
iz 9 A3 AHywoziE dels JEyE FA Y sjdR Friskola (5, ¥-CD45, (D4, Nkl1.1, (D25,

FoxP3, (D8, —1@iztel B, IFNy, CTLA4, CDllc, CD1lb, F4/80, GR-1, 2 Ly6-C) o]¥ <3al+= D4+ CD25+
FoxP3+ 4 T-Mxe] FJoto] &4 PEG-PAKINUZ A s w4 dds] o & e (4.8 £ 0.8%
vs. 8.6 £ 0.8%). 3, Eo AEA (D8+ 1#:AY B 2 QEHAR y& B3 T-HXe gL 3y g4

)

2 Aeg vhgzoll A Al o vk (26 £ 19% vs. 4 £ 2%) (&=. 5A-B).

AAd 10 - FF A3 AT 7IFdUYAl-scFy % @93

AN FEjol A, & I S oF ofw|At Al AAE WEE whH ol e IRF JlFdUUAlE
ot ZEPEEs net. oF 89, AdEe] e wygd JrdudAlE 54 AE 3d 2 3
of Agtsts w-AE 7FH W@ (scFy) Al A449 4 Qlek. olgf g Aol A FA 9 FF I, vpEA s}
Ae 8 =9 HE= gyHsiste 4 Sold &9, of7Ag), MC-10 tial Sol#<l A3 7M1= dd e
schv #8& 24= schv-7178Y o gulde ) 3 @Al I UUA B Es G AR S

&4 2 (HER2)S F A 3}stz Agtst

IR FAANN ALHL B BYR A AR s §7 @HEE $G el re
s

T
I
g A7 BT SHHES A4etn PP KNG BasE

J&ﬂl
OPO
o -
o
©
vl

AA e 11 - 717U IA-F-CTLAL-scFv &% @93

AN FElel A, 2 e Eg o]F opplmat A A" wPd wEelol B Zi JrdduAE =
Fohs ZERE =S aedn. de 59, AdHQ EBe A JdUvAE AEsd T-EET 9 4
(CTLA-4) 841, IFAEAL 1 (PD-1), H= FAEAR 2k= 1 (PD-LDel Ak @-AkE 7k dd
(scFv) @Al 24 = Ad. A H= GA) dfo] w2 2-g-oko] et CTLA-4, PD-1, Hi= PD-L1¢] &3
E AN T-AE dadge] doz dojud] dtef (D287} T-HME BA4stE ZA34 whEn, o2 Aol
A A e wgE P FE A= -CTLAY-, 6}—PD—1— EE @-PD-Ll-scfv &3 wde Ay
G rdd Faag Aedd % ASA A Asdds BE AASES A48 Aot AAHl =
= W TP A-schy 89w o FAd= T- *ﬂE dsts A FFzAdeta A-d -
TE eSS ST Ao diddd
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[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

SSE50l 10-2442231

AAd 12 - 7IFHAUUAIE T AZ2 Bll7] 948 71vE e 84 724
3 AlZE CAR T2=A9F HEe] B -2 d s

= O
=5 7lde &9 #84 (CAR) TFRAZ T

Al
3 @Enfolal s WMEHE 13,
CAR &A= (D3-1 Ab=2FEe #ahg 3 ¥ -

2]
e Az e Ag = 3 &
ks

ol

A Fefell A, 2 g w3 WY E vEEo e l-jnor;dr 719y
==t Al 3 ol
A2

8] (D28 wAte ¥t @ doltt (Ahmed et al., 2010) g A = e TF Axel o IHw
g, 71 WRAXE 5 5% o HHEEE HER2, thd B-AX oAdFgol o s E (D19 e
(D20, T AARAEF o] waw= D2 (Lipowska-Bhalla et al., 2012) = <9lojo] tt& ## XA 3}
AFst=Ss AAR schvd F Adrk. olelgr FA A HAg CAR FRAE T Aol ﬁ%ﬁ}b A Ejulol e ~

MElE, £ ALLAA AGAY EE AP Lo} £ L5 HEWLM]% $A1-
ol2] g CAR/ZIFHUUAl F2AE Fishe T H]E—E i3] 2

244 329y 9 EE oFFEA 29 KN # = S
A= D19+ Hi= D20+ w4 A B- /H]E Ao AfstE CAR
ol o8] &3] op/HEE aEEe KNG ®3lshy] 98 71FdyuAE
et al., 2010; de Jong et al., 2011; Yao et al., 2011).

AAA 13 - ZIFEY YAl Sl e A A

ofp At L-EHER (L-Trp)2 trp AR FdAke] 2@l o8 e fof A7A, Zsrjiigdoezis
FEEG. £ colist 2 wtElgotel A trp AR A= B 7HA F A trpE, trpD, trpC, trpB, B
trpA= A QEE o7 ZAECH TrpE 2 TrpD ©wlde mEavjake] 9 -FFE S tEgdA 2 -2
Feo|ER d&sts A MA SAE Svicte dEEAE T ES SFA Y Aot FESHEAS ofF
Uzl TrpC, TrpA, % TrpBe] #H&ol o&] L-Trp2 M&HTh. e EHIAS FAHEA %ﬁx}ﬂ dog
AEE LTrps Qren 27an] EdEwel g A4 WA J
7] ﬂ/] Axde s5d 5 A7 i, F23 52 S 248 Bely Axd L-ﬂ-?ﬂ]‘%”ﬂﬂ an
= % A 7

“% m

ol

E. coli trpE 2 trpD A4 ZdWolE Yale (GSCY FAA F39 A (Genetic Resources) ZHE A}, #+F
48L& 217t (F-, A(araD-araB)567, AlacZ4787(::rrnB-3), A-, AtrpE772::kan, rph-1, A (rhaD-rhaB)568,
hsdR514) 2 (F-, A(araD-araB)567, AlacZ4787(::rrnB-3), A—, AtrpD771::kan, rph-1, A (rhaD-rhaB)568,
hsdR514) St MEE N9 H2 vjA %EﬂO]E of =waksdth. L-Trp, L-Kyn, StEEEA, T 9Fd F o=
shE A4l FE dold txaE o|F Fdo)Ed mixg Fol 37TolA WA, E. coli-AtrpD AXEE
L-Trpe] EA|olAwt AAsAT | E. coli-AtrpEs T3F StEZFHAIY] EAo e AAsiA e = m= |-
Kynell A A7¢abA] Zst=s, o= trpC, trpA, R trpB7} L@ o], F3F tAMIERA JEHLS 2k L-
Trp a7l AE AEAA & S THIG (= 6). o Yolrt, PFRINU F31A4E Wxste Zgav=
2 JAAGE E. coli-AtrpE AEE L-Kyne] A0l A M9 A wjx| Z#olEoN FA3 A48t tt.

AAd 14 - F1FEdel gE w2 v A4S Holn A7 JFEYUAY TEAHE YElE dE 2ot 7%
AYuAle A2 74, 23 R AA

o2 AMAE 7)FeAUUA ARSI A7 (Homo sapiens) 4% 3'-0H 7]F#lWe] 7bEEad &) 1=
Ae Aol 7)Fdde] disted oF 1,000-8] o W& Suf &8 zheth. 7l oisk qlokst Su) dgo
2 A8, A ahte A8 HFHoz HAsA vl Ads PAKINU (DACl 9), MurKYNU (DA« 22 2 A
Ao 23), EE CpKINU (AAd 17) (o]5 R5FE 3'-0H 7]1%Fdd dialel 713Fdldo] tiate] o Zn) A4S
wolth) o] Fojx Al 9o vERd upel o] Tk S A Rit} (& 3). 28y, FARIAY 9 &
Fojgore] #Adst 17t JIFdlUuAlY Fole Bl6 SAFE T (n = )9 el mart gileh. ey
Ao 200] YERG HEe} o] p-KYNUS] ZZe Q17F &4e L-7]% E]ﬂ e S =d & ook a8 =

ZEl pKYNU Wol Al #1438t PARINU (AAel 9), Mu-KYNU (HAJe] 22 2@ AAe] 23), 2D (pKYNU (A4

17)elA vehd vkl o] Fof S AAAA = A

PAKYNUE 017 i85 tis] ¥ ME F9A4S vkt (24% ofvweal Hd4) . < 7& kel o) %k
ME FAHoR Qldl], PARKINUE Fxfoll 8 olUzel FA13} ahAe] AalolA WOH 3w HkeS o
o ZgERE 7lFddel Y] xS v g4 9 A9AgS veha Q13 (Homo sapzenS) 715y A ol
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[0216]

[0217]

=50 10-2442231

0|ﬂ

g F& FFY ol sdAS JHAE JIFdYuAl 245 Edste Zo] Fasith. 2 UHA
(Homo sapiens) 71U kAol ths] >38% o} =2t <
A e dtg ol §45 Folgtt. os §49 Ad9e AIduis 13-528 AzArt. A7 (Homo sapiens)
ZIFdl Al Blagk o]E] EA4e] U WMEES I 14 AT
ZEr]2(Mucilaginibacter paludis)ZFH 71584 4
33)E DNA-Works &ZESJoJE o]&ato] dAHE F A 25 S AF RS A
5 (PCRIAo.ZM 4315t (Hoover 2 Lubkowski, 2002). F FAA = N Neol A8 34 §-9,
A3t®E RBS, N-24 Hisg BlL, £. coli = FHAIHE NuKINU F-A, T4 ZE L -2 EcoRl A3 g4
95 et ded® A% 54 FHE AR xHE F3AE pET-28at ¥WE] (Novagen) &
FRalrt. oY FxAE ARgste] ol F WS 918 BL21 (DE3) E. coli & FAATAIZAG. AEES 50
mg/Le] Zhmpolale] w71 A wiA| (Terrific Broth, TB)ollA 210 rpme 2 WHkslHAA 37T A AAFA H T}
ODgoo ~1.00 Z=&Habd IPTG (0.5 mM HEFEX)E BT oaEn BdS §EA7|a 37CAA vl AL wwtalgl
rﬂr. AEE 01? R *i‘rém 50 il EF 20 E | pH 7.4, 300 mM NaCl, 0.5 mM ¥]2]&5a ¥
E (PLP), 1 mM sldrgdzdEFeeto]=, 51 1 pg/ul DNA 7FrEafaste ol Folxl &af ghaofo] -
2t 1 g E = i] iEV\(French press)@ AFda FalES 4TolA 1A3F B9 20,000 x g=
gate] YRS A7 BRNE o]F 5 um FA] BHE Fd AFAZ|AL 50 mM GEF X270
E pH 7.4, 300 mM NaCl, % 0.1 mM PLP &5 ol v]g]-H&E3AZ1 Ni-NTA/o}7t 22 A- (Qiagen)o| =3
ST, &3lES AR Aol B2Hg o, F£AE 5 A F3 (V)Y 50 md YEF E2Ho|E, pl 7.4, 300
mM NaCl, 2 0.1 mM PLPZ 30 mM olvu|t}Z3} & MHedtt. Azld a45 o]F 250 mM o|v|thZE=3 0.1 mM
PLPE e 5 (Vo] PBSE &3kl o AlFeA], Si/\J SN A% PBSE L dhete] o]n|thES A7)
stal, 10% SEAES F7tetal EFAE Astr] 8] -80TCe] HA AiolA F& FEAZT. 54 FE
SDS-PAGE #2418 7|02 HPA o= >956%0 31 AFAR] & Fd F 75 mg/MEES] LA, Abssso mes
=

I-

(<3

r
JIN' r

- = -1o-1 = = _ _ .
Aetal AbEE 78,185 M em €] A FF AlTE ol&doEA Wi dFs S

® 1. U3 (Homo sapiens) 71FAlUvtAIe vlugk QAT 7] FelvvtA] 549 FUA Wi s,
X1
s SEQID | % 594
NO

of g L] E} gl o} FEJo}(Arenitalea lutea) 13 44.1
2] e} BFE] F](Belliella baltica) DSM15883 14 433
H] X[ © 1o} o} =2 F E] Y] A] 2(Bizionia argentinensis) 15 42.9
ZHo o F = A E B2 ' 2f(Candidatus Entotheonella) sp. TSY2 16 44.9
zZrojoE 2 Z2]elE] B 2A)}E 2]/ 2(Candidatus Koribacter 17 433
versatilis) & 8/345(Ellin345)
H Hv]o} Z 1} A 2 (Cecembia lonarensis) 18 45.1
& a2}rjoj o} 32 & (Chlamydia pecorum) PV3056/3 19 38.2
E2}lro] = g2} 7}8]of(Chlamydophila caviae) GPIC 20 40.8
HFEZFFA =g Z o] f]=(Corallococcus coralloides) 21 43
DSM2259
Al E =2 Bl E] 2] % PlE] & (Cyclobacterium marinum) DSM74 22 44.5
RA] = EHE] FEF(Cystobacter fuscus) 23 43.5
of 7] 1] F2} B E 1} el A 2(Echinicola vietnamensis) DSM17526 24 44.5
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[0218]

[0219]
[0220]

[0221]

SS50l 10-2442231

z SEQID | % YA
NO
2B 8] 2] o] g 2] S (Flavobacteria bacterium) BBFL7 25 434
F A8 E] 2] E g 2] ~(Flexibacter litoralis) DSM6794 26 475
3 2 Z A Formosa) sp. AK20 27 45.7
HH] 8] 27} Q) e A A] 2(Fulvivirga imtechensis) 28 47.1
TR e} ofF o] v} 2] 1 (Kangiella aquimarina) 29 44.1
IR e} 7 8] A A 2(Kangiella koreensis) DSM16069 30 443
B} A7 E 8 X(Lacinutrix) sp. 5SH-3-7-4 31 44.2
ofgj ] e}r] -2 ALFFE 2] E] 72 (Mariniradius saccharolyticus) 32 44.5
FlalzyurE B2 o) 2(Mucilaginibacter paludis) 33 43.9
nj Z o] gl © T elE]l 0] E A(Myroides odoratimimus) 34 422
ol Z7 2 R (Myxococcus fulvus) HW-1 35 44.5
o] 4 ZF2 2B 3 EFE 2(Myxococcus stipitatus) DSM14675 36 44.4
gl FPL FEX(Myxococcus xanthus) DK1622 37 45.1
vtg def F 23l A ~(Nafulsella turpanensis) 38 48.2
vjoj el 72l dA] 2(Niastella koreensis) GR20-10 39 448
=& F 5 A 2(Nonlabens dokdonensis) DSW-6 40 44
Z] EBFE] o} 7 2](Pedobacter agri) 41 44.1
) = B} El(Pedobacter) sp. BAL39 42 42.1
] = B} Ef(Pedobacter) sp. V48 43 44.1
Z2EYF #0]FZ = HFRhodonellum psychrophilum) 44 45.4
draj] el o} g1 E2)(Salinispora arenicola) 45 39.1
APZE 2 2T 2} 720 2(Saprospira grandis) str. = £l(Lewin) 46 43.2
2 E] 70} E ] of-22FE] o} F)(Stigmatella aurantiaca) DW4/3-1 47 42.5
FEZ )2 O & ¥ O] ~(Xanthomonas axonopodis) 48 42
o] 7 2 F el A ZE YAl A(Psychroflexus gondwanensis) 49 44
299z} T d=(Lewinella cohaerens) 50 45.6
K3 SEQID | % FT44
NO
=29/ 9} 7 2 X]F}(Lewinella persica) 51 44.9
ZE]BFE] 2 A)]-2 2~(Pontibacter roseus) 52 448

AN 15 - Byalzjr]erg] BEo]A(Mucilaginibacter paludis) 7)Fd VAl (M-KYNU)S o3 wig

MKYNU ] 93 ®igs B354 oAol2 Assliar, o714 a4 71d8<, L-71%dde] HAd 3359
25 N7 A3 wak #EEdnh. -7 7y &8-S pH 7.42] PRS ¢kl 11140}04 16 pM W= 500
MH9le] HE FEE wEdth L7 365 moll A At 3 4,500 M cn | o FF AFE pH=
A 7YYl W0 AbESl, L-kESREAT B L-gehd S 365 moll M FEENE FaE molA] sl
A %_0_]'-] (~ 20 l'lM :ZL% %E)% 7]?-—'__ %_C)_HQ]] _]?—7}-6]'—1—1 HH}'EA] g‘?ﬂ]—}\]ﬁ E]_.%% 7H}\]6_]'—1—1 }\]Z_}Oﬂ % Ang(;{) m
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[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

=50 10-2442231

0|ﬂ

ZAstel 25T 7140 £4 BRAUY. AAE doEE Azleln vatdela-du $A0 Hlae] o

3 445 AEHAG. MRS kao/i = 1.2 X 10N s & 7HE R0 S,

AAd 16 - FAHRA e B2 A (Yucilaginibacter paludis) 717 VIA (Mr-KYNU) S A/ E 1 SHARA

MurKYNUST A4 of b3S SA48H7] flal, 245 PBS &5 E+& OJZ_P g% Z(pooDell 10 pMe] HF %
ER F7hetal 37°CelA etk 10 nl @S A2 Avitk £F8kaL 990 ule] 250 pM L-7]Ed /P
Gl FrrsgiTh. AAle 39 71&E nkeh o] Alzkell whel 365 nm°ﬂ"1 FREY] HaE FAske] o

7] S2E #EEgln. L71red Seuke o] 27 £EE 7 AlHe] £

Hlagro = g4 Mg S8t A dolHE ARt Wt M

2 2ell(Stone e al., 2010)° thelste] wh-37] (Ty) & ZASATH. PBSOIA MuKYNU &4 4L Ty =

6 hgla 7ol Bl AZEL 4%, o]Fe] T, = 150 hol Aoz ZAHAT (= 7). AZF FA Zol| A Jur-KYNU

AN 17 - S| =g} =78 (Chlamydophila pecorum) 71 FEUVAY FAX T4, 24&d, € AHA

Sein| =22} A =ZF (Chiamydophila pecorum)Z5-E 71 FdlUUA @45 Td3 7] g {14 (CpKIND)E
E. coli-ZE HAXsE FAA EEFE o]&3te] T, A FAAE N2 Neol A &4 59 (wF
o= 1-6), & IE (FFYQE S 3-5), N-2¢ Hisg 12 (FFHQE= 6-35), E. coli 2= HA3MH

CoKYNU A2 (F2HLEE 36-1295), 54 = (FZHSEE 1296-1298), 2 -2 FeoRl A8 &4
A (FEESEE 1299-130)F XS (MEWE 53). ded Al &4 F9E AREst 2HE FHAE
pET-28a+ #E] (Novagen)i Z2Y3A. o83 FX2AF AFESHe] o]F wHS 9% BL21 (DE3) E. coli =
FAHMFA AT, AEE 50 mg/Le] Fhvtolie] @71 A wiA] (Terrific Broth, TB)ellA 210 rpme. 2 nlHka}
WA 37T A *é%f\]iiﬂr. ODsgo ~1.00 =23PH IPTG (0.5 mM HFFE)E Frlgde=x 2dS FEA7|

-{11

16°ColA ¥l Alg wRksith., AEE ol F dAlFEate] #5838kl 50 M YEHF E2Fo|E, pH 7.4, 300 mM
NaCl, 0.5 mM ¥ g|=a FAFHo]E (PLP), 1 mM Y IEEMU ZFegol=, 4 1 pg/ml DNA 7HEalaa=
o] Fol W &3 Edo A-FEA| AT, AE LS ZTAX T A~ (French press) 2 AF st =S 4T
A1 IAZE F<F 20,000 x g2 AAlEE et IS AASAT. AHAE o]F 5 oum FAP] HHE E3 oAHA
7131 50 mM YEF ZE2#Ho]E, pH 7.4, 300 mM NaCl, 2 0.1 mM PLP €& o] mg]-3&3}A71 Ni-NTA/o}
k22~ A9 (Qiagen)ol X3t &alES A9 Ao 29 T, A5 10 27 F3 (V)9 50 mdl HE
F Z2FolE, pH 7.4, 300 mM NaCl, @ 0.1 mM PLPE 30 mM o|n|t}&3} 3 AHsttt. AHE ZAE o

2 0.1 mM PLP & 250 mM o]"]t}ZE3 5 CVe] PBSE £ 3l3it). &8ld 849 S5 NS 21435 PRBSE 133l
1U1EPE§ AAs L, 10% SAES Frteta 23 AS Adstr] f18] 80T AA AioA F4 WAIH
=
AAXd 18 - Seul=de} HZE (Chlamydophila pecorum) 7)FH YA (Cp-KYNU)S 38 WS

CoKINU (MR 57) o] 98t MaE B354 ojAelz A>steialal, o714 a4 714,
o FFEe] AAas ARbe] Aol weh dEsgiv. L-71Fed S-S pll 7.49] PBS &kFofol Axste], 16

ul WA 500 uM E9Ie HE FEZ wEAh L7 de 365 molA NSk 37 4,500 Mo o] FY
Asg 7HAE wh ZlreuA whee] AHEel, chEebdAY B L-gehde 365 melN FEAVY F4E
HolA okgkth. & & (200 M HF F:2)S 71 Godo Rrbeta wmEA EFAIA WSS skl A7t
of WE Absys mE S83t0 25TCelA 71de] &S #Fegitt. APE doleE At vshde] -l
S0 giate] ook s AESAT. RIS ka/ki =3 X 10 W s & 7AE Ao SgEAc

AN 19 - FAGAYUY FZUA(Mucilaginibacter paludis) 7| FHUUAS kg &4 Az

A oA mie] =8 AE S7HN7I7] S8, MerKYNUE PEGOl A EAIF 2R dujde] g9 uhgr)s
Tekete]l @4l it WA SRR & FACAA, KNGS #2924l Z7]E HE5A PEG Ajaleln]
7h= B[] E 5000 MW (NANOCS) ¢ RH-a-A1A S SAIZ T, BAIE M KYNU= 8}7] 7]=® vpeh o], wij5-

WA FE (<20 EU/mg) S Bfshs 3oz SAFHAT. o3l f3ds 2 A% 100 Ml YEF E2=v 0]

ol}J tlo
[ rlo nt
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[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

SSE50l 10-2442231

ShEol, pil 8.4 $3) WAFHIT, 1 ng/l oo FHAAT. Y FAS 100:1 B3Fe] A PEG A
ofdl A3 rhskm AedA 1 AzFEeE wurbEA wgshl Tt 100 KDa A AAR o3 G
(micomol A $HENE AN, T-hSh PBSE S8 w@ste] o zyE v-wgd PEGE AANA

aie HEA & ZFEE o]F PBS W Z7] viA] HPLC A% (Phenomenex)ol A #213}al BioRadAle] MW B &
NE ARESle] R F4S ARSI, a4 AF AS did 19 A9 vluskslth. Chromo-LAL &)
b =4 AE 7]E (Associates of Cape Cod, Inc.)E o]&3dle] WEA =53 A3l givt.
A 20 - Z2FE A FIFEUYA "olAd A FHE L-7]F4dd 230

'SOH 7]FEde] TheEsle] dE] nER g o) L—7]Tﬂﬂ o Eﬂﬂ"i ,0008] o v

ok 1
g BHo= HAs)

BRYNUSl =4A1717] 918l h—KYNU Trﬂ?(]- 9 ojm Ak F30600 35
s

-}
-]
ox
(o
fr
ro
:cg
(o3
)
o
ottt
2
\1
2
koi
rlr

A Fsit. FdE L-7dd B8 24

ot FEo] EdWols fieshes AAlE @ ol &e]alyy %HIOE]C~ olgst= W A THEL AE
HES (PCR) o8] 23} =Wl doluels +Ask3lth. F306<L 712 %Loﬂ Ta% 9IS FPIGa
oJAA = AKYNUS] 27 F-9 djell A%, F306 3} E‘rol.‘iﬁiﬁlv% AAld 69 MAHH EelolE 7)Y
Al ofAlol S olgste] @Al whel AEEdivt. & F 7HA o]4e] FEo] oRY AKINUEG EE] o =
s deEpllar #2718 B4E f8 AEEY. olE F89 ME 2 T 79l ofv]

Sl A& T3l $1X F30601 A 2]
A X3, = pKYNU-F306M (M ¥ 55) @ A-KYNU-F306L (HEH3 56)0] 3ad L-7]%dEd &2 4&
AAggto] ZEytl, o]E WolA & o]F FUASEE AR FAH A B L7 Fddol] NI k. /K

o] h-KYNU-F306M 2 A-KYNU-F306Lell 1ol ok & p-KYNUol Bvl&f] ztz: 2-wf 2@ 5-u) Z713SS Ve,

o

AAld 21 - A7} B16 wh§-2~= ZAE RA A PAKYNU, &-PD1, @ &-CTLA-4 839 vl

HA3d FERYs S22 Y M (Pseudomonas fluorescence) 71F#lUYAl (PEG-PKYNU)Z B16 &% nh$-
ES mﬂoﬂi -PD1 (&% RMP1-14, BioXCell # BE0146) X+ 3-CTLA-4 (F& UCL0-4F10-11, BioXCell #
BE0032) WY #E A& A (immune checkpoint inhibitor) A<} ves] wlasle] H71slich. 58 719 Bl6
A= C57BL/6J uhg-2=9] Qgtelel] o] Attt (AM0Y, 2 w9 n = 8 wheE] whg-2). Wulek ko] AEH
(A10Y), &S 250 pge ZEAE AJ7rol] 3-PD1, 100 pg 3-CTLA-4 (Holmgaard et al. (2013)o] W= X
Z FolE= 200 pg), TE 500 pgd PEG-PAKYNUE Agstgdut (£ 8). d-v|&Ad3ste PEG-PRKYINUE Tix=
A A3tk PEG-Pf-KYNUS] Foli= n|&A3le &4 i PBS ©Eo] tin]dk PEG-P-KYNUO 1o 3-PD1
T F-CILA-4 THE ASAl &AlolA #2R A 83517 o8 A= 493 &% 44 Ad 2 A& 4
T AR (= 8)

AAld 22 - A7} B16 w92 ZAE RAGA Mr-KINU == PAKYNU € 8}-PD1 3 89 &%

HAstd &4 (PEG-P-KYNU 2 PEG-Mu—KYNU)E 3-PD1 W ## A4 A< &7 Bl SAE o] Ho|
A B71ekd v (Curran et al., 2010). Wl 9] C57BL/6J w92 (% 10m}e])el] 50,0007) Bl6 A|ZE o] A3t
I (A0Y) FFol AAshAl sklth. Mulgk Foko] wASH (A10Y), TES FF F9 H-oll 500 ng PEG-
Pf-KYNU 3= 500 pg PEG-Mu-KYNU 9]&H(s.c.) FARSEAY kAl &ar, 41109, #1139, 2 A16Yel] 250 pgel
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oo & oAl A& KINUE Fojubgkrt. &bt ol PD-1o] thgh tizx=4] PBSE AW (i.p.) FAMISITH.
PBS tize] wlwd o RE AHYure oA FF A g4 FIHAY AR Gt (2 ). F8
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PD1 Aol A Fde] 20%7F s A= Al anprh AEEAG(E 9B). FSEE FEE-rlolo] &
Fo] & 9Coll AFHT}.

Ao 23 - A7} B16 wh9-2 ZAF R X PEG-MuKYNU 859 &5
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2 e Hrlakgtk. 50,000 7He] B16 M EZS C57BL/6] w429 oﬂ?aoﬂ 0] A3} Eiowgo A 52
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A ALE fx2A AFEsIAT. PEG—Mu—KYNUA T g4 Exéﬁ}% PEG-Mu-KYNU thzolA1¢] 22< (% 10B)
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<211> 1347
<212> DNA
<213> Artificial Sequence

<220><223> Synthetic polynucleotide

<400> 1

tctagaaata attttgttta actttaagga aaacattaaa ataaggaggt agcaaatggg 60
cggtcatcat caccaccatc atgggagcgg caccacccgce aacgattgec tggegetgga 120
tgcgcaggat agcctggcecac cgcetgegtca gecagtttgeg ctgecggaag gtgttattta 180
tctggatgge aacagectgg gtgcgegtcece ggttgeggeg ctggegegtg cgecaggeggt 240
gattgcggaa gaatggggca acggectgat tcgcagetgg aacagegegg getggegega 300
tctgagcgaa cgcctgggceca accgectgge gaccctgatt ggegegegeg atggegaagt 360
ggtggtgacc gataccacca gcattaacct gtttaaagtg ctgagegegg cgetgegegt 420
gcaggcgacce cgcagceccgg aacgecgegt gattgtgacce gaaaccagca actttccgac 480
cgatctgtat attgcggaag gcecctggegga tatgctgecag cagggcetata ccctgegect 540
ggtggatagc ccggaagaac tgccgcagge gattgatcag gataccgegg tggtgatget 600
gacccatgtg aactataaaa ccggctatat gcatgatatg caggcgctga ccgcegetgag 660
ccatgaatgc ggcgegetgg cgatttggga tctggegecat agegegggeg cggtgecggt 720
ggatctgcat caggcgggceg cggattatge gattggetge acctataaat atctgaacgg 780
cggceecggge agccaggegt ttgtgtgggt gagceccgecag ctgtgegate tggtgecgcea 840
gcegetgtet ggttggtttg gecatagecg ccagtttgeg atggaaccge getatgaacc 900
gagcaacggc attgcgeget atctgtgegg cacccagecg attaccagec tggegatggt 960
ggaatgcegge ctggatgtgt ttgcgecagac cgatatggeg agectgegec gcaaaagect 1020
ggcgetgace gatctgttta ttgaactggt ggaacagege tgegeggege atgaactgac 1080
cctggtgacc ccgegegaac atgcgaaacg cggcagecat gtgagetttg aacatccgga 1140
aggctatgeg gtgattcagg cgetgattga tcgeggegtg attggegatt atcgegaacce 1200
gcgcattatg cgetttgget ttaccccget gtataccace tttaccgaag tgtgggatge 1260
ggtgcagatt ctgggcgaaa ttctggatcg caaaacctgg gegcaggege agtttcaggt 1320
gcgecatage gtgacctagt aggatcce 1347
<210> 2

<211> 1497

<212> DNA
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<213> Artificial Sequence

<220><223> Synthetic polynucleotide

<400> 2

tctagaaata attttgttta actttaagga caaatcagga cacagttaag gaggtaaaat 60
atgggcggtc atcatcacca ccatcatggg agcggcgaac cgagcetccct tgaacttceceg 120
gccgataccg tgcaacggat agceggceggaa ttgaaatgtc acccgaccga cgaacgegtce 180
gcgttacatc tggatgagga agacaagctg cgtcacttcc gegagtgett ttacattcceg 240
aaaattcagg atctgccgcec agtggacttg agectggtca acaaagacga gaacgccatc 300
tacttcctgg gcaatagcect gggcectgcaa ccaaagatgg tgaaaaccta tcttgaggag 360
gagcttgaca aatgggcgaa gatcgceggece tacggecatg aagtcggcaa gegtceectgg 420
attaccggcg atgagtcaat cgttggettg atgaaggata tcgtcggege gaacgagaaa 480
gaaattgcgce tgatgaacgc gectgaccgtg aatctgcatce tgctgatget gtcattettt 540
aagcccaccce cgaagegceta caaaatcctg ctggaagega aagegtttcce cagegatcat 600
tatgcgatag aaagccagct gcaactgcac ggcctgaata tcgaggagag catgegtatg 660
ataaaaccgc gcgaaggtga ggagaccctg cggattgagg acatcctgga ggtgatcgag 720
aaggagggcg acagtatcge ggtgatactt ttcageggeg tgcatttcta cacgggcecaa 780
cacttcaata tcccggecat taccaaagcc ggccaggcega aagggtgeta tgtaggettt 840
gatctggege atgcagtggg caacgtcgaa ctgtatcttc atgattgggg cgttgatttt 900
gegtgetggt gcagctataa gtatctgaat gecggggecg gtgggattge gggagecttt 960
attcatgaga aacacgcgca taccattaaa ccggegetgg ttggetggtt tgggcacgaa 1020
ctgagcaccce gettcaagat ggataacaaa ctgcaattga ttccgggegt gtgeggettt 1080
cgtattagca accccecgat tctgetggte tgcagectge acgegtctcet ggagatttte 1140
aagcaggcga ccatgaaagc getgegtaag aaaagtgtge ttctgacggg ctacctggag 1200
tacctgataa agcacaacta cggcaaggat aaggcggcca cgaagaagcc ggttgtgaac 1260
attatcaccc cgtctcatgt ggaagaacgt ggctgccaac tgacgataac gttcagegtg 1320
ccaaacaagg acgtgttcca agagctggag aagegtggceg tggtgtgtga taaacgtaat 1380
ccgaatggca ttcgtgtgge gectgtgeeg ctgtacaaca gettccacga cgtgtataag 1440
ttcaccaacc tgctgacgag cattctggac agtgcggaaa ccaaaaacta gggatcc 1497
<210> 3

<211> 1492

<212> DNA

<213> Artificial Sequence
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<220><223>
<400> 3

tctagaaata

gggeggtcat
tgacgcggta
getgegtcetce
aatgcgtgac
cttcetgggt
gctggacaaa

cgtcggcegac

aattgcgctg
gcegacceccg
cgcgatcgaa
taagccgegt
agaaggtgac
gttcaatatc

cctggeccat

gtgctggtge
ccacgaaaaa
ctctacgcegt
tatctctaac
gcaggcgacc
catgctgaag

catcaccccg

gaaaaaatct
ggacggtatc
cattcgtctg
<210> 4
<211> 1251

<212> DNA

Synthetic

attttgttta

catcaccacc
cgtcgtattg
gacgaagagg
ctgccgagcea
aactctctgg
tgggcgaaaa

gaaagcattg

atgaatgctc
aagcgtcata
tctcaaatcc
gaaggcgagg
tctatcgcag
ccggcaatca

geggttggta

tcttacaaat
cacgcgcaca
ttcaacatgg
ccgecgatcec
atgaccgccc
cactaccact

tctegtgegg

gttttcaaag
cgegttgctce

ctcacctcca

polynucleotide

actttaagaa

atcatgggag
cggcagaact
acaagctctc
tcgatctgtc
gtctgcagcec
tgggtgccta

tgtctctcat

tgaccatcaa
aaatcctgct
aactgcacgg
agaccctccg
ttattctgtt
ccaaagcggg

acgtggagct

acctgaactc
ccgttaaacc
acaacaaact
tcetggtttg
tgcgecgtaa
ctaaagacaa

aagaacgtgg

aactggagaa
cggtcecget

tcctggactce

<213> Pseudomonas fluorescens

cacggtcggg

cggcgageeg
gaactgtgac
tcacttccgt
tctggtttct
aaaaatggtt
cggccatgat

gaaggacatt

cctgcacctg
cgaggctaaa
tctggacgtt
tatggaagac
ctctggectg
ccacgcgaaa

gcgcectecac

tggtgcgggt
ggegetggtt
ccagctgatc
ctctctgcac
atctattctc
cacggaaaac

ctgccaactg

acgtggtgtt
gtacaactct

tagcgaacgc

aatataagga

agccegetgg
ccgaccgatg
aactgcttct
gaagacgacg
cgtacctacc
gtgggcaaac

gttggtgcac

ctgctectgt
gegtteeegt
gagaagtcta
atcctcgaag
cacttttaca
ggttgcttcg

gactggggtg

ggtctegegg
ggetggtteg
ccaggcgcca
gegtceteteg
ctgacgggtt
aaaggtccga

accctgacct

gtttgcgaca
ttccatgacg

tcctaaggat

_44_

ggtaaaatat

aactgccggt
aacgtgtgge
atatccctaa
acgcgattta
tggaggaaga
gcecgtggat

acgagaaaga

ctttcttcaa
ctgatcacta
tgcgtatggt
ttatcgaaga
ccggtcaact
ttggtttcga

ttgactttgc

gtgcgttcegt
gccacgacct
acggtttccg
aggttttcca
atctggaata
tcgttaacat

tctctattcec

aacgtgaacc
tttataagtt

cC

60

120
180
240
300
360
420

480

540
600
660
720
780
840

900

960
1020
1080
1140
1200
1260

1320

1380
1440

1492
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<400> 4
atgaccaccc
cagcagtttg

ccggttgegg

attcgcagct
gcgaccctga
ctgtttaaag
gtgattgtga
gatatgctgc
gcgattgatce

atgcatgata

gatctggege
gcgattggcet
gtgagcccge
cgccagtttg
ggcacccagce
accgatatgg

gtggaacagc

cgcggcagece
gatcgeggeg
ctgtatacca
cgcaaaacct

<210> 5

<211> 1398

<212> DNA

gcaacgattg

cgctgecgga

cgetggegeg

ggaacagcege
ttggegegeg
tgctgagcegce
ccgaaaccag
agcagggcta
aggataccgc

tgcaggcgct

atagcgeggg
gcacctataa
agctgtgcga
cgatggaacc
cgattaccag
cgagcctgceg

gectgegeggce

atgtgagctt
tgattggcga
cctttaccga

gggcegeagsce

<213> Homo sapiens

<400> 5
atggaaccga

aaatgtcacc

cacttccgceg

ctggtcaaca

gctceecttga

cgaccgacga

agtgctttta

aagacgagaa

cctggegetg
aggtgttatt

tgcgcaggcg

gggetggege
cgatggcgaa
ggegetgege
caactttccg
taccctgcegce
ggtggtgatg

gaccgcegetg

cgeggtgeceg
atatctgaac
tctggtgeceg
gcgctatgaa
cctggcegatg
ccgcaaaagce

gcatgaactg

tgaacatccg
ttatcgcgaa
agtgtgggat

gcagtttcag

acttccggcec

acgcgtcgeg

cattccgaaa

cgccatctac

gatgcgcagg
tatctggatg

gtgattgegg

gatctgagcg
gtggtggtga
gtgcaggcega
accgatctgt
ctggtggata
ctgacccatg

agccatgaat

gtggatctge
ggcggeecgg
cagccgcetgt
ccgagcaacg
gtggaatgceg
ctggegcetga

accctggtga

gaaggctatg
ccgegeatta
gcggtgcaga

gtgcgccata

gataccgtgc

ttacatctgg

attcaggatc

ttcectgggea

atagcctggc
gcaacagcct

aagaatgggg

aacgcctggg
ccgataccac
cccgeagecce
atattgcgga
gcccggaaga
tgaactataa

geggegegcet

atcaggceggg
gcagccaggce
ctggttggtt
gcattgegeg
gcctggatgt
ccgatctgtt

ccceegegega

cggtgattca
tgcgetttgg
ttctgggcga

gcgtgaccta

aacggatagc

atgaggaaga

tgccgecagt

atagcctggg
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accgctgegt

gggtgegegt

caacggcctg

caaccgcctg
cagcattaac
ggaacgecege
aggectggeg
actgccgcag
aaccggctat

ggcgatttgg

cgcggattat
gtttgtgtgg
tggccatagc
ctatctgtgc
gtttgcgcag
tattgaactg

acatgcgaaa

ggcgcetgatt
ctttaccccg

aattctggat

g

ggcggaattg

caagctgcgt

ggacttgagc

cctgcaacca

60
120

180

240
300
360
420
480
540

600

660
720
780
840
900
960
1020

1080
1140
1200

1251

60

120

180

240
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aagatggtga
ggccatgaag
aaggatatcg
ctgcatctgc

gaagcgaaag

ctgaatatcg
attgaggaca
agcggegtgce
caggcgaaag
tatcttcatg
ggggeeggtg

gegetggttg

caattgattc
agcctgcacg
agtgtgcttc
gcggecacga
tgccaactga
cgtggegtgg

tacaacagct

gcggaaacca

<210> 6

<211> 1395

<212> DNA
<213> Mus
<400> 6

atggagccga
aactgtgacc
cacttccgta
ctggtttctg

aaaatggttc

ggccatgatg

aaacctatct
tcggcaagceg
tcggegegaa
tgatgctgtc

cgtttcccag

aggagagcat
tcctggaggt
atttctacac
ggtgctatgt
attggggegt
ggattgcggg

getggtttgg

cgggegtgtg
cgtctctgga
tgacgggcta
agaagccggt
cgataacgtt
tgtgtgataa

tccacgacgt

aaaactag

musculus

geeegetgga
cgaccgatga
actgcttcta
aagacgacga

gtacctacct

tgggcaaacg

tgaggaggag
tceetggatt
cgagaaagaa
attctttaag

cgatcattat

gcgtatgata
gatcgagaag
gggccaacac
aggctttgat
tgattttgcg
agcctttatt

gcacgaactg

cggctttegt
gattttcaag
cctggagtac
tgtgaacatt
cagcgtgcca
acgtaatccg

gtataagttc

actgceggtt
acgtgtggcg
tatccctaaa
cgcgatttac

ggaggaagag

cccgtggatc

cttgacaaat
accggcgatg
attgcgctga
cccaccecga

gcgatagaaa

aaaccgcegceg
gagggcgaca
ttcaatatcc
ctggcgcatg
tgetggtgea
catgagaaac

agcacccgct

attagcaacc
caggcgacca
ctgataaagc
atcaccccegt
aacaaggacg
aatggcattc

accaacctgce

gacgcggtac
ctgegtctceg
atgcgtgacc
ttcctgggta

ctggacaaat

gtcggegacg

gggcgaagat
agtcaatcgt
tgaacgegcet
agcgctacaa

gccagcetgea

aaggtgagga
gtatcgeggt
cggccattac
cagtgggcaa
gctataagta
acgcgcatac

tcaagatgga

ccecgattcet
tgaaagcgct
acaactacgg
ctcatgtgga
tgttccaaga
gtgtggcegcec

tgacgagcat

gtcgtattgce
acgaagagga
tgccgagcat
actctctggg

gggcgaaaat

aaagcattgt
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cgcggectac
tggcttgatg
gaccgtgaat
aatcctgctg

actgcacggc

gaccctgegg
gatacttttc
caaagccggce
cgtcgaactg
tctgaatgec
cattaaaccg

taacaaactg

getggtcetge
gcgtaagaaa
caaggataag
agaacgtggce
gctggagaag
tgtgcecgcetg

tctggacagt

ggcagaactg
caagctctct
cgatctgtct
tctgcagcca

gggtgcectac

gtctctcatg

300
360
420
480

540

600
660
720
780
840
900

960

1020
1080
1140
1200
1260
1320

1380

1398

60
120
180
240

300

360
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aaggacattg
ctgcacctgc
gaggctaaag
ctggacgttg
atggaagaca

tctggectgce

cacgcgaaag
cgcctecacg
ggtgegggtg
gegetggttg
cagctgatcc
tctctgcacg

tctattctcce

acggaaaaca
tgccaactga
cgtggtgttg
tacaactctt
agcgaacgct
<210> 7

<211> 416

<212> PRT

ttggtgcaca
tgctectgtce
cgttceegtce
agaagtctat
tcctcgaagt

acttttacac

gttgcttegt
actggggtgt
gtctegeggg
gctggttegg
caggcgccaa
cgtctctcga

tgacgggtta

aaggtccgat
ccctgacctt
tttgcgacaa
tccatgacgt

cctaa

cgagaaagaa
tttcttcaag
tgatcactac
gegtatggtt
tatcgaagaa

cggtcaactg

tggtttcgac
tgactttgcg
tgegttcegte
ccacgacctc
cggtttccegt
ggttttccag

tctggaatac

cgttaacatc
ctctattccg
acgtgaaccg

ttataagttc

<213> Pseudomonas fluorescens

<400> 7

attgcgctga
ccgaccccga
gcgatcgaat
aagccgegtg
gaaggtgact

ttcaatatcc

ctggcccatg
tgctggtgct
cacgaaaaac
tctacgegtt
atctctaacc
caggcgacca

atgctgaagc

atcaccccgt
aaaaaatctg
gacggtatcc

attcgtctgc

tgaatgctct
agcgtcataa
ctcaaatcca
aaggcgagga
ctatcgcagt

cggcaatcac

cggttggtaa
cttacaaata
acgcgcacac
tcaacatgga
cgccgatcect
tgaccgccct

actaccactc

ctcgtgcgga
ttttcaaaga
gegttgetcee

tcacctccat

gaccatcaac
aatcctgctc
actgcacggt
gacccteegt
tattctgttc

Caaagcgggc

cgtggagctg
cctgaactct
cgttaaaccg
caacaaactc
cctggtttge
gcgcecgtaaa

taaagacaac

agaacgtggc
actggagaaa
ggtceecgetg

cctggactct

Met Thr Thr Arg Asn Asp Cys Leu Ala Leu Asp Ala Gln Asp Ser Leu

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

50 55 60
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420
480
540
600
660

720

780
840
900
960
1020
1080

1140

1200
1260
1320
1380

1395
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Asn

65

Thr

Phe

Lys

Val

Thr

225

Val

Phe

Asn

Ala

Ser

Thr

Ser

Thr

Pro

130

Thr

Cys

Pro
210

Tyr

Ser

Met

290

Ala Gly Trp Arg Asp Leu

70

Leu Ile Gly Ala Arg Asp

[le Asn

100
Arg Ser
115

Thr Asp

Tyr Thr

Asp Gln

195

Val Asp

Lys Tyr

85

Leu Phe Lys

Pro Glu Arg

Leu Tyr Ile

135
Leu Arg Leu
150
Asp Thr Ala
165

Met His Asp

Leu Ala Ile

Leu His Gln

215

Leu Asn Gly
230

Val

Arg

120

Val

Val

Met

Trp

200

Ala

Gly

Pro Gln Leu Cys Asp Leu

His Ser

260

245

Arg Gln Phe

Ala

Ile Ala Arg Tyr Leu Cys

275

280

Val Glu Cys Gly Leu Asp

295

Ser Leu Arg Arg Lys Ser Leu Ala

Ser Glu Arg Leu Gly Asn Arg Leu

Leu Ser
105

Val Ile

Asp Ser

Val Met

170

185

Asp Leu

Pro Gly

Val Pro

250

Met Glu

265

Gly Thr

Val Phe

Leu Thr

75

Val Val

Ala Ala

Val Thr

Leu Ala

140
Pro Glu
155

Leu Thr

Leu Thr

Ala His

Asp Tyr

220
Ser Gln
235

Gln Pro

Pro Arg

Gln Pro

Ala Gln
300

Asp Leu

Val

Leu

125

Asp

His

Ser

205

Leu

Tyr

285

Thr

Phe

Thr

Arg

110

Thr

Met

Leu

Val

Leu

190

Phe

Ser

270

Thr

Asp

Asp

95

Val

Ser

Leu

Pro

Asn

175

Ser

Val

255

Pro

Ser

Met

80

Thr

Asn

160

Tyr

His

Cys

Trp

240

Trp

Ser

Leu

Ala

Ile Glu Leu

_48_
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305

310

315

Val Glu Gln Arg Cys Ala Ala His Glu Leu Thr Leu Val

325

330

Glu His Ala Lys Arg Gly Ser His Val Ser Phe Glu His

340

345

Tyr Ala Val Ile Gln Ala Leu Ile Asp Arg Gly Val Ile

355

365

Arg Glu Pro Arg Ile Met Arg Phe Gly Phe Thr Pro Leu

370

375

380

Phe Thr Glu Val Trp Asp Ala Val Gln Ile Leu Gly Glu

385

390

395

Arg Lys Thr Trp Ala Gln Ala Gln Phe GIn Val Arg His

405
<210> 8
<211> 464
<212> PRT
<213> Homo sapiens
<400> 8
Met Glu Pro Ser Ser
1 5
Ala Ala Glu Leu Lys

20

410

Leu Glu Leu Pro Ala Asp Thr Val

10

Cys His Pro Thr Asp Glu Arg Val

25

Leu Asp Glu Glu Asp Lys Leu Arg His Phe Arg Glu Cys

35

45

Pro Lys Ile Gln Asp Leu Pro Pro Val Asp Leu Ser Leu

50

55

60

Asp Glu Asn Ala Ile Tyr Phe Leu Gly Asn Ser Leu Gly

65
Lys Met Val Lys Thr

85

70

75

Tyr Leu Glu Glu Glu Leu Asp Lys

90

320

Thr Pro Arg

335
Pro Glu Gly
350

Gly Asp Tyr

Tyr Thr Thr

Ile Leu Asp

400
Ser Val Thr

415

Gln Arg Ile
15

Ala Leu His

30

Phe Tyr Ile

Val Asn Lys

Leu Gln Pro
80
Trp Ala Lys

95

Ile Ala Ala Tyr Gly His Glu Val Gly Lys Arg Pro Trp Ile Thr Gly

_49_
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Asp Glu

Lys Glu

130

Met Leu

145

Gln Leu

Arg Glu

Glu Lys

210

Phe Tyr

225

Asn Val

Cys Ser

Phe Ile

290
Trp Phe
305

GIn Leu

Leu Leu

Ser

115

Ser

Lys

His

Thr

Lys

Tyr

275

His

Gly

Ile

Val

100

Ile Val

Ala Leu

Phe Phe

Ala Phe

165
Gly Leu
180

Glu Glu

Gly Asp

Gly Gln

Gly Cys

245
Leu Tyr
260

Lys Tyr

Glu Lys

His Glu

Pro Gly
325

Cys Ser

340

Gly

Met

Lys

150

Pro

Asn

Thr

Ser

His

230

Tyr

Leu

Leu

His

Leu

310

Val

Leu

Leu Met

120
Asn Ala
135

Pro Thr

Ser Asp

Leu Arg

200

215

Phe Asn

Val Gly

His Asp

Asn Ala
280

295

Ser Thr

Cys Gly

His Ala

105

Lys

Leu

Pro

His

Val

Phe

Trp

265

Thr

Arg

Phe

Ser

345

Asp Ile

Thr Val

Lys Arg

155

Tyr Ala
170

Ser Met

Glu Asp

Ile Leu

Pro Ala

235
Asp Leu
250

Gly Val

Ile Lys

Phe Lys

315
Arg Tle
330

Leu Glu

Val

Asn

140

Tyr

Arg

Phe

220

Asp

Pro

300

Met

Ser

Ile

125

Leu

Lys

Met

Leu

205

Ser

Thr

His

Phe

Asp

Asn

Phe

110

Ala Asn

His Leu

Ile Leu

Ser Gln

175

Ile Lys

Glu Val

Gly Val

Lys Ala

255

Ala Cys

Leu Val

Asn Lys

Pro Pro
335
Lys Gln

350
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Glu

Leu

Leu

160

Leu

Pro

His

Trp

Leu

320

Thr
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Met Lys Ala Leu Arg
355
Tyr Leu Ile Lys His
370
Pro Val Val Asn Ile
385
GIn Leu Thr Ile Thr

405

Leu Glu Lys Arg Gly
420
Arg Val Ala Pro Val
435
Phe Thr Asn Leu Leu
450
<210> 9
<211> 464
<212> PRT

<213> Mus musculus
<400> 9

Met Glu Pro Ser Pro

1 5
Ala Ala Glu Leu Asn
20
Leu Asp Glu Glu Asp
35
Pro Lys Met Arg Asp
50

Asp Asp Asp Ala Ile

65
Lys Met Val Arg Thr
85

Met Gly Ala Tyr Gly

Lys

Asn

390

Phe

Val

Pro

Thr

Leu

Cys

Lys

Leu

Tyr

70

Tyr

His

Lys Ser Val
360

Tyr Gly Lys

375

Thr Pro Ser

Ser Val Pro

Val Cys Asp

425

Leu Tyr Asn
440

Ser Ile Leu

455

Glu Leu Pro

Asp Pro Thr
25
Leu Ser His
40
Pro Ser Ile
55

Phe Leu Gly

Leu Glu Glu

Asp Val Gly

Leu

Asp

His

Asn

410

Lys

Ser

Asp

Val

10

Asp

Phe

Asp

Asn

Glu
90

Lys

Leu Thr Gly Tyr Leu
365
Lys Ala Ala Thr Lys
380
Val Glu Glu Arg Gly
395

Lys Asp Val Phe Gln

Arg Asn Pro Asn Gly
430
Phe His Asp Val Tyr
445
Ser Ala Glu Thr Lys

460

Asp Ala Val Arg Arg

15
Glu Arg Val Ala Leu
30
Arg Asn Cys Phe Tyr
45
Leu Ser Leu Val Ser
60

Ser Leu Gly Leu Gln

75
Leu Asp Lys Trp Ala
95

Arg Pro Trp Ile Val
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Glu

Lys

Cys

400

Lys

Asn

Arg

Pro

80

Lys

Gly
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Asp Glu Ser
115

Lys Glu Ile

130
Leu Leu Ser
145

Glu Ala Lys

Gln Leu His

Arg Glu Gly

Glu Glu Glu
210

Phe Tyr Thr

225

His Ala Lys

Asn Val Glu

Cys Ser Tyr
275
Phe Val His
290
Trp Phe Gly
305

Gln Leu Ile

Leu Leu Val

100

Ile Val

Ala Leu

Phe Phe

Ala Phe

165
Gly Leu
180

Glu Glu

Gly Asp

Gly Gln

Gly Cys

245

Leu Arg

260

Lys Tyr

Glu Lys

His Asp

Pro Gly

325
Cys Ser

340

Ser Leu Met
120

Met Asn Ala

135
Lys Pro Thr
150

Pro Ser Asp

Asp Val Glu

Thr Leu Arg

200
Ser Ile Ala
215
Leu Phe Asn
230

Phe Val Gly

Leu His Asp

Leu Asn Ser
280
His Ala His
295
Leu Ser Thr
310

Ala Asn Gly

Leu His Ala

105

Lys

Leu

Pro

His

Lys

185

Met

Val

Phe

Trp

265

Thr

Arg

Phe

Ser

345

Asp Ile Val

Thr Ile Asn

140
Lys Arg His
155
Tyr Ala Ile
170

Ser Met Arg

Glu Asp Ile

Ile Leu Phe
220
Pro Ala Ile
235
Asp Leu Ala
250

Gly Val Asp

Val Lys Pro

300

Phe Asn Met
315

Arg Ile Ser

330

Leu Glu Val

125

Leu

Lys

Met

Leu

205

Ser

Thr

His

Phe

Leu

285

Asp

Asn

Phe

110

Ala His Glu

His Leu Leu

Ile Leu Leu

160

Ser Gln Ile
175

Val Lys Pro

190

Gly Leu His

Lys Ala Gly

255

Ala Cys Trp

Leu Val Gly

Asn Lys Leu
320

Pro Pro Ile

335
GIn Gln Ala

350

_52_
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Thr Met Thr Ala Leu Arg Arg Lys Ser

355
Glu Tyr Met Leu Lys
370

Gly Pro Ile Val Asn

385
Cys Gln Leu Thr Leu
405
Glu Leu Glu Lys Arg
420
Ile Arg Val Ala Pro
435

Lys Phe Ile Arg Leu

450
<210> 10
<211> 466
<212> PRT
<213> Pongo abelii
<400> 10
Met Glu Pro Ser Ser
1 5
Ala Ala Glu Leu Lys

20

Leu Asp Glu Glu Asp

35

Pro Lys Ile Arg Asp
50
Lys Asp Glu Asn Ala
65
Pro Lys Met Val Lys
85

Lys Ile Ala Ala Tyr

His Tyr
375

Ile Ile

390

Thr Phe

Gly Val

Val Pro

Leu Thr

455

Leu Glu

Cys His

Lys Leu

Leu Pro

55
Ile Tyr
70

Thr Tyr

Gly His

360

His Ser

Thr Pro

Ser Ile

Val Cys

425
Leu Tyr
440

Ser Ile

Leu Pro

Pro Thr

25

Arg His

40

Pro Val

Phe Leu

Leu Glu

Glu Val

Ile Leu Leu

Lys Asp Asn
380

Ser Arg Ala

395
Pro Lys Lys
410

Asp Lys Arg

Asn Ser Phe

Leu Asp Ser

460

Ala Asp Thr
10

Asp Glu Arg

Phe Arg Glu

Asp Phe Ile
60
Gly Asn Ser
75
Glu Glu Leu
90

Gly Lys Arg

Thr Gly Tyr Leu
365

Thr Glu Asn Lys

Glu Glu Arg Gly

400
Ser Val Phe Lys
415
Glu Pro Asp Gly
430
His Asp Val Tyr
445

Ser Glu Arg Ser

Val Gln Arg Ile
15
Val Ala Leu His
30
Tyr Phe Tyr Ile

45

Ile Ser Glu Ser

Leu Gly Leu Gln

80

Asp Lys Trp Ala
95

Pro Trp Ile Thr

_53_
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100

Gly Asp Glu Ser
115
Glu Lys Glu Ile
130
Leu Met Leu Ser
145

Leu Glu Ala Lys

Leu Gln Leu His
180
Pro Arg Glu Gly
195
[le Glu Lys Glu
210
His Phe Tyr Thr

225

Gly GIn Ala Lys

Gly Asn Val Glu
260
Trp Cys Ser Tyr
275
Ala Phe Val His
290

Gly Trp Phe Gly
305

Leu GIn Leu Ile

Ile Leu Leu Val

340

Ile Val Gly Leu
120
Ala Leu Met Asn
135
Phe Phe Lys Pro
150
Ala Phe Pro Ser

165

Gly Leu Asn Ile

Glu Glu Thr Leu

200

Gly Asp Ser Ile
215

Gly Gln His Phe

230

Gly Cys Tyr Val
245

Leu Tyr Leu His

Lys Tyr Leu Asn
280
Glu Lys His Ala

295

His Glu Leu Ser
310

Pro Gly Val Cys

325

Cys Ser Leu His

105

Met

Thr

Asp

185

Arg

Asn

Gly

Asp

265

His

Thr

Gly

Ala

345

Lys

Leu

Pro

His

170

Thr

Val

Phe
250

Trp

Thr

Arg

Phe
330

Ser

Asp

Thr

Lys

155

Tyr

Ser

Pro

235

Asp

Phe
315

Arg

Leu

Ile

Val

140

Arg

Met

Asp

Leu

220

Leu

Val

Lys

300

Lys

Glu

Val
125

Asn

Tyr

Arg

205

Phe

Asp

285

Pro

Met

Ser

Ile

110

Gly

Leu

Lys

Met

190

Leu

Ser

Thr

His

Phe

270

Asp

Asn

Phe

350
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Ala Asn

His Leu

Ile Leu

160

Ser Gln

175

Val Lys

Gly Val

Lys Ala

240

Ala Val

Ala Cys

Leu Val

Asn Lys

320
Pro Pro
335

Lys Gln
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Ala Thr Met Lys Ala Leu Arg Lys Lys

355 360

Leu Glu Tyr Leu Ile Lys His Ser Tyr
370 375
Lys Lys Pro Val Val Asn Ile Ile Thr
385 390
Gly Cys Gln Leu Thr Ile Thr Phe Ser
405
GIn Glu Leu Glu Lys Arg Gly Val Val

420 425

Gly Ile Arg Val Ala Pro Val Pro Leu
435 440

Tyr Lys Phe Thr Asn Leu Leu Thr Ser
450 455

Thr Asn

465

<210> 11

<211> 465

<212> PRT

<213> Macaca fascicularis

<400> 11

Met Glu Pro Ser Pro Leu Glu Leu Pro

1 5

Ala Thr Glu Leu Lys Cys His Pro Thr

20 25
Leu Asp Glu Val Asp Lys Leu Arg His
35 40
Pro Lys Ile Gln Asp Leu Pro Pro Val
50 55
Asp Glu Asn Ala Ile Tyr Phe Leu Gly

65 70

Ser

Ile Leu Leu Thr Gly Tyr

365

Gly Lys Asp Lys Ala Ala Thr

Pro

Val

410

Cys

Tyr

10

Asp

Phe

Asp

Asn

380

Ser His Ile Glu Glu Arg

395

400

Pro Asn Lys Asp Val Phe

415

Asp Lys Arg Asn Pro Asn

430

Asn Ser Phe His Asp Val

445

Leu Asp Ser Ala Glu Thr

460

Asp Thr Val Gln Arg Ile

15

Glu Arg Val Ala Leu His

30

Arg Glu Cys Phe Tyr Ile

45

Leu Ser Leu Val Asn Lys

60

Ser Leu Gly Leu Gln Pro

75

80

_55_
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Lys Met

Asp Glu

Lys Glu

130

Leu Leu

145

Gln Leu

Arg Glu

Glu Lys

210
Phe Tyr

225

Asn Val

Cys Ser

Phe Ile

290
Trp Phe
305

GIn Leu

Val

Ser

115

Ser

Lys

His

Thr

Lys

Tyr

275

His

Gly

Ile

Lys Thr

85
Tyr Gly
100

Ile Val

Ala Leu

Phe Phe

Ala Phe

165
Gly Leu
180

Glu Glu

Gly Asp

Gly Gln

Gly Cys

245
Leu Tyr
260

Lys Tyr

Glu Lys

His Glu

Tyr Leu Glu Glu Glu Leu Asp Lys

His

Gly

Met

Lys

150

Pro

Asn

Thr

Ser

His

230

Tyr

Leu

Leu

His

Leu

310

Glu Val Gly
105
Leu Met Lys
120
Asn Ala Leu
135

Pro Thr Pro

Ser Asp His

Ile Ala Val

215

Phe Asn Ile

Val Gly Phe

His Asp Trp
265

Asn Ala Gly

280
Ala His Thr
295

Ser Thr Arg

Pro Gly Val Cys Gly Phe

90

Lys

Asp

Thr

Lys

Tyr

170

Ser

Pro

Asp

250

Phe

Arg

Arg

Ile

Val

Arg

155

Met

Asp

Leu

235

Leu

Val

Lys

Lys
315

Ile

Pro

Val

Asn
140

Tyr

Arg

Phe

220

Asp

Pro
300

Met

Ser

Trp

125

Leu

Lys

Met

Leu

205

Ser

Thr

His

Phe

Asp

Asn

Trp Ala

95

Ile Thr

Ala Asn

His Leu

Ile Leu

Ser Gln

175

Ile Lys

Glu Val

Gly Val

Lys Ala

255

Ala Cys

Leu Val

Asn Lys

Pro Pro

_56_

Lys

Leu

Leu

160

Leu

Pro

His

Trp

Leu
320

Ile
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325

Leu Leu Val Cys Ser Leu His Ala Ser

340 345
Thr Met Lys Ala Leu Arg Lys Lys Ser
355 360
Glu Tyr Leu Ile Lys His Lys Tyr Gly
370 375
Lys Pro Ile Val Asn Ile Ile Thr Pro
385 390

Cys Gln Leu Thr Ile Thr Phe Ser Val

405
Glu Leu Glu Lys Arg Gly Val Val Cys
420 425
Ile Arg Val Ala Pro Val Pro Leu Tyr
435 440
Lys Phe Thr Asn Leu Leu Thr Ser Ile
450 455
Asn
465
<210> 12
<211> 465

<212> PRT

<213> Pan troglodytes

<400> 12

Met Glu Pro Ser Ser Val Glu Leu Pro

1 5

Ala Ala Glu Leu Lys Cys His Pro Thr
20 25

Leu Asp Glu Glu Asp Lys Leu Arg His

35 40

Pro Lys Ile Gln Asp Leu Pro Pro Val

330 335

Leu Glu Ile Phe Lys Gln Ala

350
Ile Leu Leu Thr Gly Tyr Leu
365
Lys Asp Lys Ala Ala Thr Glu
380
Ser His Ile Glu Glu Arg Gly
395 400

Pro Asn Lys Asp Val Phe Gln

410 415
Asp Lys Arg Asn Pro Asn Gly
430
Asn Ser Phe His Asp Val Tyr
445
Leu Asp Ser Ala Glu Thr Thr

460

Ala Asp Thr Val GIn Arg Ile
10 15
Asp Glu Arg Val Ala Leu His
30
Phe Arg Glu Cys Phe Tyr Ile
45

Asp Leu Ser Leu Val Asn Lys
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50

Asp Glu Asn Ala Ile

65

Lys Met

Asp Glu

Lys Glu

130
Met Leu
145

Glu Ala

Gln Leu

Arg Glu

Glu Lys

210
Phe Tyr
225

Gln Ala

Asn Val

Cys Ser

Phe Ile

290

Val

Ser

115

Ser

Lys

His

Thr

Lys

Tyr
275

His

Lys Thr

85
Tyr Gly
100

Ile Val

Ala Leu

Phe Phe

Ala Phe

165

Gly Leu

180

Glu Glu

Gly Asp

Gly Gln

Gly Cys

245

Leu Tyr
260

Lys Tyr

Glu Lys

Tyr
70

Tyr

His

Met

Lys

150

Pro

Asn

Thr

Ser

His

230

Tyr

Leu

Leu

His

55

Phe Leu Gly

Leu Glu Glu

Glu Val Gly
105
Leu Met Lys

120

Asn Ala Leu
135

Pro Thr Pro

Ser Asp His

Leu Arg Ile
200

Ile Ala Val

215

Phe Asn Ile

Val Gly Phe

His Asp Trp

265

Asn Ala Gly
280

Ala His Thr

295

Asn

Glu

90

Lys

Asp

Thr

Lys

Tyr

170

Ser

Pro

Asp

250

Ile

Ser
75

Leu

Arg

Val

Arg

155

Met

Asp

Leu

235

Leu

Val

Lys

60

Leu Gly Leu GIn Pro

Asp

Pro

Val

Asn
140

Tyr

Arg

Phe
220

Asp

Pro

300

Lys

Trp

125

Leu

Lys

Met

Leu

205

Ser

Thr

His

Phe

285

Ala

Trp Ala
95

Ile Thr

Ala Asn

His Leu

Ile Leu

Ser Gln

175

Ile Lys

Gly Val

Lys Ala

255

Ala Cys
270

Ala Gly

Leu Val
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80

Lys

Leu

Leu
160

Leu

Pro

His

Trp

Gly
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Trp Phe Gly His

305

Gln Leu Ile Pro

Leu Leu Val Cys

340

Thr Met Lys Ala
355

Glu Tyr Leu Ile

370

Lys Pro Val Val
385

Cys Gln Leu Thr

Glu Leu Glu Lys
420
Ile Arg Val Ala

435

Lys Phe Thr Asn
450

Asn

465

<210> 13

<211> 431

<212> PRT

<213>

<400> 13

Glu Leu Ser

310

Gly Val Cys

325

Ser Leu His

Leu Arg Lys

Lys His Asn

375

Asn Ile Ile

Ile Thr Phe

405

Arg Gly Val

Pro Val Pro

Leu Leu Thr

455

Arenitalea lutea

Thr

Lys
360

Tyr

Thr

Ser

Val

Leu

440

Ser

Arg Phe Lys

315

Phe Arg Ile
330

Ser Leu Glu

345

Ser Val Leu

Gly Lys Asp

Pro Ser His
395
Val Pro Asn
410
Cys Asp Lys
425

Tyr Asn Ser

Ile Leu Asp

Met Asp Asn Lys

Ser Asn Pro Pro

Ile Phe Lys Gln
350
Leu Thr Gly Tyr
365
Lys Ala Ala Thr

380

Val Glu Glu Arg

Lys Asp Val Phe

415

Arg Asn Pro Asn
430

Phe His Asp Val

445

Ser Ala Glu Thr

460

Leu

320

Leu

Lys

Gly

400

Gln

Gly

Tyr

Thr

Met Leu Glu Thr Glu Asn Ile Arg Thr Leu Ser Asp Tyr Lys Leu Gly

1

5

10

15

Leu Asp Tyr Ala Leu Asp Gln Asp Arg Lys Asp Glu Leu Lys Ser Tyr

20

25

30

_59_
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Arg Asn Gln Phe His

Tyr

Tyr

65

His

Met

Lys

Pro

145

Asp

Leu

Tyr

Asn

225

Leu

Leu

His

35

Met Thr

50

Val Asn

Phe Glu

Ser Met

Asn Thr

115
Pro Thr
130

Ser Asp

Asp Lys

Leu Asn

Phe Asp
210

Val Gly

His Asp

Asn Ser

Ala Tyr

Gly Asn

Gln Glu

Ala Lys
85

Ala Lys

100

Leu Thr

Lys Thr

Lys Tyr

165
Tyr Asp
180

Leu Ile

Leu Lys

Phe Asp

Ser Gly

245
Gly Pro
260

Arg Lys

Ile Pro

Ser Leu

55
Leu Asn
70

Asn Pro

Val Val

Ala Asn

Arg Tyr

135

150

Val Val

Asp Leu

Met Ile

Arg Ile

Cys Ala

230

Ala Asp

Gly Ser

Asp Leu

Lys Asp Lys Gln Gly Asp Ala Trp Ile

40

Gly Leu Gln Pro

Asp Trp Ala Asn

75

Trp Leu Ala Tyr
90

Gly Ala Lys Pro

105
Leu His Phe Met
120

Lys Ile Leu Ile

Glu Ser GIn Leu
155

Leu Trp Lys Pro

170
Glu Thr Ile Leu
185
Gly Gly Val Asn
200

Thr Gln Leu Gly

His Gly Ala Gly

235
Phe Ala Val Trp
250
Leu Ala Gly Cys
265

Asn Arg Phe Thr

Lys
60

Leu

His

Met

140

Arg

Arg

Tyr

His
220

Cys

Phe

Gly

45

Gln

Thr Lys Ala

Gly Val Glu Gly

Glu

Glu

Val

125

Ser

His

Pro

Thr

Tyr

205

Lys

Val

Thr

Val

Trp

80
Phe Leu Thr
95

Val Val Val

110

Ser Phe Tyr

Asp Ala Phe

His Gly Phe

175
Gln Gly Asp
190

Thr Gly Gln

Gln Gly Cys

Ala Leu Asn

240
Tyr Lys Tyr
255
His Glu Arg
270

Trp Ser His
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275 280

Asn Lys Gln Thr Arg Phe Asn Met Arg

290 295
Gly Ala Glu Gly Trp Gln Leu Ser Asn
305 310
Ala Ile Lys Ala Ser Leu Asp Leu Phe
325
Leu Ile Asn Lys Ser Lys Lys Leu Thr
340 345

Lys Gln Leu Gly Glu Asp Thr Ile Arg

355 360
Glu Glu Arg Gly Cys Gln Leu Ser Ile
370 375
Ser Leu His Asn Lys Leu Thr Glu Val
385 390
Glu Pro Asp Val Ile Arg Cys Ala Pro
405

Glu Asp Val Tyr Arg Leu Val Glu Lys

420 425
<210> 14
<211> 429
<212> PRT
<213> Belliella Baltica DSM 15883
<400> 14
Met Ser Asn Gln Ile Asn Phe Glu Tyr
1 5
Met Asp Glu Lys Asp Pro Leu Lys Ser
20 25
Pro Lys Val Glu Asp Lys Glu Ala Ile

35 40

Gly Leu Gln Pro Lys Thr Thr Gln Asn

Gly

Pro

Asn

330

Val
410

Leu

Ser
10

Phe

Tyr

Tyr

Glu Phe

300

Pro Ile

315

Glu Val

Tyr Phe

Ile Thr

Pro Leu

Lys Gly

Leu Asp

Arg Ser

Phe Cys

Ile Gln

285

Asp Gln Leu Pro

Leu Ser Met Ala
320
Gly Met Asp Lys
335
Glu Tyr Leu Leu
350

Pro Lys Arg Ser

365

Asn Ala Asp Lys

Ser Asp Trp Arg

400

Tyr Asn Ser Phe
415

Ile Leu Lys

430

Phe Ala Gln Lys
15
Lys Phe Phe Phe
30
Gly Asn Ser Leu

45

Lys Glu Leu Ser
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SSS0l 10-2442231

50 55 60
Asn Trp Ala Glu Met Ala Val Asp Gly His Phe His Gly Glu Asp Ala
65 70 75 80
Trp Tyr His Ile Arg Lys Lys Ser Lys Pro Ala Leu Ala Glu Ile Val
85 90 95
Gly Ala His Glu His Glu Val Val Ala Met Asn Asn Leu Thr Ser Asn

100 105 110

Leu His Phe Leu Met Val Ser Phe Tyr Arg Pro Asn Ala Lys Arg Phe
115 120 125
Lys Ile Ile Thr Glu Ala Gly Ala Phe Pro Ser Asp Met Tyr Met Leu
130 135 140
Glu Thr Gln Val Lys Phe His Gly Leu Asp Pro Asn Lys Ala Ile Val
145 150 155 160
Glu Leu Ala Pro Arg Asp Gly Glu His Thr Leu Arg Thr Glu Asp Ile

165 170 175

Leu Gln Ser Ile Lys Glu Gln Gly Glu Glu Leu Ala Leu Val Met Met
180 185 190
Ala Gly Leu Gln Tyr Tyr Thr Gly Gln Val Phe Asp Met Lys Ala Ile
195 200 205
Ala Gln Ala Val Lys Asp Glu Gly Ala Phe Val Gly Phe Asp Leu Ala
210 215 220
His Ala Ala Gly Asn Val Pro Leu Ala Leu His Asp Trp Gly Val Asp

225 230 235 240

Phe Ala Thr Trp Cys Ser Tyr Lys Tyr Met Asn Ser Gly Pro Gly Asn
245 250 255
Val Ser Gly Ile Phe Val His Glu Asn His Ala Glu Lys Pro Asp Met
260 265 270
Ile Arg Phe Ala Gly Trp Trp Gly His Asp Glu Gly Glu Arg Phe Lys
275 280 285
Met Glu Lys Gly Phe Lys Pro Met Phe Gly Ala Asp Gly Trp Gln Leu

290 295 300

_62_



Ala Asn Ser Asn Val Leu Ala Leu Ala Ala His Gln Ala Ser Leu
305 310 315
Ile Phe GIn Gln Ala Gly Ile Lys Thr Leu Arg Glu Lys Ser Glu
325 330 335
Leu Thr Ser Tyr Leu Glu Phe Leu Ile Gln Lys Ile Ser Gly Asn
340 345 350
Gly Val Leu Glu Ile Ile Thr Pro Lys Asn Ile Asn Glu Arg Gly

355 360 365

Gln Leu Ser Leu Leu Val His Lys Gly Gly Lys Ala Val Phe Asp
370 375 380

Phe Tyr Lys Asn Gly Ile Val Gly Asp Trp Arg Asn Pro Asn Val
385 390 395
Arg Ile Ala Pro Thr Pro Leu Tyr Asn Ser Tyr Glu Asp Val Phe

405 410 415
Phe Ala Lys Ile Leu Glu Gln Ser Leu Gln Lys Phe Ala

420 425

<210> 15

<211> 422

<212> PRT

<213> Bizionia argentinensis

<400> 15

Met Ser Asn Phe Lys Thr Gly Ile Asp Phe Ala Lys Glu Gln Asp

1 5 10 15

Asn Asp Thr Leu Ser Cys Tyr Arg Asn Gln Phe His Ile Pro Lys

20 25 30

Lys Gln Gly Asn Asp Met Ile Tyr Leu Cys Gly Asn Ser Leu Gly

35 40 45

Gln Pro Lys Ala Thr Lys Asp Tyr Ile Asn GIn Glu Leu Glu Asp

50 55 60
Ala Asn Leu Gly Val Glu Gly His Thr His Ala Lys Asn Pro Trp
65 70 75

Gly Tyr His Glu Phe Leu Thr Asp Ser Met Ala Lys Val Val Gly
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Asp

320

Thr

Ser

Cys

Glu

Ile

400

Arg

Glu

Asp

Leu

Trp

Leu
80

Ala
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Lys Pro

Phe Met

130
Gln Leu
145

Lys Ala

Ile Leu

Val Asn

Leu Gly

225

Val Trp

Gly Cys

Phe Thr

Asp Glu

290

Pro Pro

305

Glu Glu

Met Val

115

Arg His

Arg Glu

Lys Glu

180

Tyr Tyr

His Lys

Asn Val

Cys Thr

Phe Val

260
Gly Trp
275

Phe Asp

Ile Leu

Ile Gly

85

Val

Ser

Asp

His

165

His

Thr

His

Tyr

245

His

Trp

Ser

Met

325

Val Val

Phe Tyr

Ala Phe

135
Gly Tyr
150

Glu Glu

Gly Asp

Gly Gln

Gly Cys

215
Leu Asn
230

Lys Tyr

Glu Arg

Ser His

Ile Pro

295

Met Ala

310

Lys Lys

Met Asn
105

Lys Pro

120

Pro Ser

Asp Asp

Leu Leu

Asp Val

185
Phe Phe
200

Met Val

Leu His

Leu Asn

His Ala
265

Asn Lys

280

Leu Asn

90

Thr

Thr

Asp

Lys

Arg

170

Asp

Asp

Ser

250

His

Lys

Glu
330

Leu

Lys

155

Tyr

Leu

Leu

Phe

Ser

235

Asn

Thr

315

Lys

Thr

Tyr

140

Val

Lys

Asp

220

Pro

Lys

Arg

Trp

300

Ser

Ser

Ala Asn
110

Arg Tyr

125

Ala Val

Leu Leu

Asp Leu

Met Ile

190
Arg Ile
205

Cys Ala

Ala Asp

Gly Ser

Arg Leu

270
Phe Lys
285

GIn Leu

Leu Asp

Arg Ala

_64_

95

Leu His

Lys Ile

Glu Ser

Leu Trp

160

Thr Glu

His Gly

Phe Ala

240

Leu Gly

255

Asn Arg

Met Arg

Ser Asn

[le Phe

320
Leu Thr

335
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Ala Tyr Phe Glu Phe Leu Leu Lys GIn Val Gly
340 345
Ile Ile Thr Pro Glu Asn Pro Asp Glu Arg Gly
355 360

GIn Val Lys Asn Ala Asp Arg Ser Leu His Asp

370 375

Gly Val Ile Ser Asp Trp Arg Glu Pro Asp Val
385 390 395
Ile Pro Leu Tyr Asn Ser Tyr Gln Asp Val Tyr

405 410
Leu Lys Asn Ile Leu Glu

420

<210> 16
<211> 431
<212> PRT
<213> C(andidatus Entotheonella sp. TSY2
<400> 16

Met Thr Ala Phe His Ala His Phe Gln Pro Thr

1 5 10
Ala Leu Asp Ala Ser Asp Glu Leu Ala Pro Tyr
20 25
Leu Pro Gln Thr Gln Gly Gln Pro Val Val Tyr
35 40
Leu Gly Leu Gln Pro Lys Thr Val Arg Glu Tyr
50 95

Gln Asp Trp Ala Ala Leu Gly Val Glu Gly His

65 70 75
Pro Trp Leu Ser Tyr His Glu Ile Leu Thr Ala
85 90
Ala Gly Ala Lys Pro Ala Glu Val Val Val Met
100 105

Asn Met His Leu Met Leu Val Ser Phe Tyr Arg

Asp Asp

Cys Gln

365

Lys Leu

380

Ile Arg

His Met

Arg Glu

Arg Asp

Leu Cys

45

Ile Asp

60

Phe His

Gln Thr

Asn Ser

Pro Thr

Ser
350

Leu

Thr

Cys

Val

Leu
110

Pro

_65_

Ile Arg

Ser Ile

Asp Ala

Ala Pro
400
Glu Arg

415

Ala Leu

15

Phe Cys

His Ser

Glu Leu

Arg Arg

80
Arg Leu
95

Thr Val

Glu Arg
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Phe Lys

130
Ala Glu
145

Leu Thr

Leu Gly

Ile Thr

210
Ala His
225

Asp Cys

Ala Ala

Leu Pro

GIn Met

290
Ile Ser
305

Asp Ile

Arg Leu

Gly Val

115

Ile Leu

Ser His

Leu Gln

Ala Phe
180

Gly Val

195

260
Arg Leu
275

Pro Ala

Asn Pro

Phe Asp

Thr Gly
340
Ser Leu

355

Ile

Leu

Pro

165

Leu

Asn

Trp
245

Cys

Gly

Pro

Arg

325

Tyr

Ile

120

Glu Ala Asp

135

Arg Trp His

150

Arg Pro Gly

His Arg Glu

Tyr Tyr Thr

200

Cys Ser Tyr

Phe Val His

Gly Trp Trp
280
Phe Asp Pro

295

Ala

Gly

Gly

Leu

Lys

265

Gly

Phe

Tyr

Cys

Tyr
250

Arg

His

Pro

Ile Phe Gln Leu Ala

310

Ala Gly Met

Leu Glu Tyr

Thr Pro Asp

360

Met

Arg

330

125

Pro Ser Asp Arg Tyr Ala

140
Asp Pro Gln Asp Ala Leu
155 160
Ala Val Arg Gln Glu Asp
175
Thr Ile Ala Leu Val Trp
190

Val Phe Asp Met Ala Glu

205
Val Val Gly Phe Asp Leu
220
Leu His Asp Trp Asp Val
235 240
Leu Asn Ala Gly Pro Gly
255

Tyr Ala Gln Arg Pro Asp

270
Asn Lys Asp Thr Arg Phe
285

Gly Ala Glu Gly Trp Gln

Ala Leu Lys Ala Ser Met

315 320

Leu Arg Ala Lys Ser Glu

335

Leu Leu Arg Asp Arg Ala Leu Pro

345

Asp

Pro

350
Ala Gln Arg Gly Ala Gln

365
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Leu Ser Leu Gln Ile Lys Gln His Gly Cys Ala Leu His GIn Arg Leu

370

375

Ala Glu Ala His Ile Ile Cys Asp Trp Arg

385

390

Val Ala Pro Val Pro Leu Tyr Asn Thr Phe

405

410

Val Asn Ala Leu Asp Thr Ala His Arg Glu

420
<210> 17
<211> 424
<212> PRT
<213>

<400> 17

425

Met Ala Ala Ala Ala Phe Asp Thr Thr

1

Asp Ala Arg Asp
20
Pro Ala Pro Asp
35
Gly Leu Gln Pro
50
Asp Trp Glu Thr

65

Trp Met Pro Tyr

Cys Ala Gln Pro

100

Leu His Leu Met
115

Asn Ile Leu Ile

130

5

Pro Met Ser

Gly Ser Ala

Lys Thr Val
55
Leu Gly Val

70

His Arg Leu
85

Ser Glu Val

Met Val Ser

Glu Gly Ser

135

Arg Phe

25
Ser Val
40

Arg Ala

Glu Gly

Leu Thr

Val Val

105
Phe Tyr
120

Ala Phe

Candidatus Koribacter versatilis

10

Arg

Tyr

Tyr

His

Glu

90

Met

Arg

Pro

380

Glu Pro Asp Val

395

Leu Asp Val Leu

Val Leu Val Ser

430

E11in345

Asn Phe Ala Ile

Gly Arg Phe His
30
Leu Val Gly His
45
Leu Glu Gln Glu
60
Phe Arg Gly Lys

75

Gln Thr Ala Arg

Asn Ser Leu Thr

110

Pro Thr Arg Glu
125

Ser Asp Gln Tyr

140

_67_

Ile Arg

400
Thr Phe
415

Ser

Glu Met

15

Ile Pro

Ser Leu

Leu Lys

His Pro
30

Leu Val

95

Val Asn

Arg His

Ala Val
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Gln Ser GIn Ile

Glu Leu Cys Pro

Leu Glu Leu Ile
180
Gly Gly Val Asn

195

Thr Lys Ala Gly

His Ala Ala Gly
225

Trp Ala Ala Trp

Ile Gly Gly Cys

260

Pro Arg Phe Ala
275
Met Gly Pro Glu
290
Ser Asn Pro Ser
305

Ile Phe Asp Glu

Leu Thr Gly Tyr
340
Phe Glu Ile Ile
355
Ser Ile Arg Val
370

Glu Glu Gly Ala

Lys Phe His Gly Phe
150
Arg Val Gly Glu Ala
165
Glu Arg Glu Gly Gln
185
Tyr Ala Thr Gly Gln

200

His Ala Gln Gly Cys
215
Asn Leu Glu Leu Lys
230
Cys Ser Tyr Lys Tyr
245
Phe Val His Glu Arg

265

Gly Trp Trp Gly His
280
Phe His Pro Met Ala
295
Ile Leu Thr Met Ala
310

Ala Gly Ile Gly Lys

Leu Glu Phe Leu Leu

345

Asp Pro

155
Thr Met
170

Ser Ile

Ala Phe

Val Val

Leu His

235
Leu Asn
250

Tyr Ala

Asp Gln

Ala Leu
315

Leu Arg

330

Asp Gln

Ala Ser Ser Leu Leu

160

Arg Asp Glu Asp Ile
175

Ala Leu Ile Leu Leu

Asp Met Ala Glu Ile

205

Ala Phe Asp Cys Ala

Glu Trp Asp Val Asp

240

Gly Gly Pro Gly Cys
255

Arg Asp Phe Glu Leu

270

Glu Thr Arg Phe Lys
285

Glu Gly Trp Gln Leu

300

Arg Ala Ser Met Glu

Gln Arg Ser Ile Ala

GIn Lys Ser Ala Arg

350

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

360

365

Ala Ala Gly Asn Arg Ser Val Cys Asp Arg Leu Val

375

380

Leu Cys Asp Trp Arg Glu Pro Asp Ile Leu Arg Val
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385

390 395

400

Ala Pro Val Pro Leu Tyr Cys Ser Tyr Arg Asp Cys Tyr Arg Phe Val

Gln Arg

<210>
<211>
<212>
<213>
<400>
Met Ser
1

Asp Val

Gln Ile

Leu Gln

50
Trp Ala
65

Tyr His

Ala His

His Phe

Ile Ile

130

405 410
Phe Val Ala Asn Leu Asn
420
18
428
PRT
Cecembia lonarensis
18
Asn Asn Gln Tyr Glu Phe Ser Glu Ser
5 10
GIn Asp Thr Leu Ser Gly Phe Arg Asp

20 25

Asn Gly Lys Glu Ala Ile Tyr Phe Cys
35 40
Pro Lys Thr Val Ala Thr Tyr Ile Asn
95
Lys Leu Gly Val Asp Gly His Phe Tyr
70 75
Val Arg Lys Lys Ser Lys Pro Ala Leu

85 90

Glu His Glu Val Val Ala Met Asn Asn
100 105

Leu Met Val Ser Phe Tyr Cys Pro Asp

115 120

Thr Glu Ala Gly Ala Phe Pro Ser Asp

Thr Gln Val Lys Phe His Gly Leu Asp Pro Glu

145

Leu Ser

150 155

Pro Arg Ala Gly Glu Tyr Thr Leu Arg

415

Phe Ala Arg Gln Met
15
Arg Phe Tyr Phe Pro

30

Gly Asn Ser Leu Gly
45
Lys Glu Leu Asp Asn
60
Gly Glu Asp Ala Trp
80
Ser Ala Ile Val Gly

95

Leu Thr Ser Asn Leu
110
GIn Thr Arg Tyr Lys
125
Met Tyr Met Leu Glu
140
Lys Cys Ile Val Glu

160

Thr Glu Asp Ile Leu
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Met Ala

Gly Leu

Ala Ala

210

Ala Val
225

Ala Thr

Ser Gly

Arg Phe

Glu Lys

290
Asn Ser
305

Phe Glu

Thr Gly

Val Leu

Leu Ser

370
Tyr Lys
385

Leu Ala

Ala His

Trp Cys

Ile Phe

260

275

Gly Phe

Asn Val

Tyr Leu

340

His Gly

Pro Thr

165

Tyr

Ser
245

Val

Trp

Lys

Leu

Val

Pro

405

Asn Lys

Thr Gly

Val Gly

215

Lys Leu
230

Tyr Lys

His Glu

Trp Gly

Pro Met

295
Ala Leu
310

Met Asp

Phe Leu

Thr Pro

His Lys

375
Val Gly
390

Leu Tyr

170
Glu Asn Leu
185
GIn Val Phe
200

Ala Arg Ala

Glu Leu His

Tyr Leu Asn

250

Arg His Ala
265

His Asp Glu

280

Tyr Gly Ala

Ala Ala His

Arg Leu Arg
330
Ile Glu Lys

345

Lys Ile Pro
360

Gly Gly Lys

Asp Trp Arg

Asn Ser Phe

410

Ala Leu Val Met Met Ala

Asp Met Lys Ala Ile Thr
205
Gly Phe Asp Leu Ala His

220

Asp Trp Gly Val Asp Phe
235 240

Ser Gly Pro Gly Asn Ile

Glu Asn Gln Glu Leu Pro
270
Gly Glu Arg Phe Arg Met

285

Asp Gly Trp Gln Leu Ala
300
GIn Ala Ser Leu Asp Ile
315 320
Ala Lys Ser Glu Leu Leu
335
Ile Ser Gly Asp Ser Gly

350

Asn Glu Arg Gly Cys Gln
365
Ser Val Phe Asp Glu Phe
380
Asn Pro Asn Val Ile Arg
395 400
Ile Asp Ile Tyr Gln Phe

415
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Ala Lys Ile Leu Glu Gln Ser Leu Gln Lys Phe Ala

420
<210> 19
<211> 421
<212> PRT
<213>

<400> 19

425

Chlamydia pecorum PV3056/3

Met Ile Glu Lys Leu Lys Gln Tyr His

1

5

Ser Leu Asp Pro Leu Gln Lys Phe Lys

20

25

Glu Pro Gly Ala Leu Tyr Phe Cys Ser

35
Lys Ala Ala Ser

50

40

Gln Lys Leu Glu Glu

55

Leu Gly Ala Arg Gly Trp Phe Glu Gly

65

Leu Glu Glu Ser

Ser Asn Glu Val

100
Leu Leu Ile Ser
115
Ile Asp Gly Pro
130
Leu Arg Phe His
145

Pro Gly Glu His

70

Ile Val Arg Pro Leu

85

Thr Leu Met Asn Ser

105

Phe Tyr Arg Pro Thr

120

Ala Phe Pro Ser Asp

135

Lys Lys Glu Glu Gly

150

Leu Val Gln Glu Glu

165

Ile GIn Gly Glu Glu Ile Ala Leu Val

180

185

Asp Glu Ala Ile Ser Leu

10

Glu

Asn

Ser
90

Leu

Lys

Leu

Leu

Asp

170

Phe

Leu Ser Gly Gln Val Leu Lys Val Asp Glu

Cys

Ser

Leu

75

Lys

Thr

Thr

Tyr

155

Phe

Leu

Ile

15
Phe Thr Leu Pro
30

Leu Gly Leu Pro

45
Gln Arg Trp Ser
60

Asn Trp Tyr Asn

Ile Leu Gly Ala
95

Val Asn Leu His

110
Arg Tyr Lys Ile
125
Ala Ile Lys Ser
140

Leu Ile Glu Pro

Leu Arg Val Ile

175
Asn Cys Val Asn
190

Thr Arg Tyr Ala
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Asp

Lys

Ala

Met

Leu

His

Arg

160

Lys

Phe

Lys
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195

Glu Ala Gly Cys Cys

225

Ser

Val

Trp

Pro

305

Met

Thr

Lys

Ser

Cys

385

Tyr

Val

210

Pro Leu

Tyr Lys

His Ala

Gly Asn

275

Tyr Gly

290

Lys Leu

Glu Asn

Leu Leu

Glu Pro

355
Arg Ser
370

Asp Phe

Thr Ser

Leu Lys

<210

>

20

<211> 425

Ser Leu

Tyr Leu

245
Ser His
260

Asp Pro

Pro Leu

Ile Arg

325
Glu Asn
340

Glu Leu

Glu Glu

Arg Ser

Phe Tyr
405
Thr Ile

420

Val

His

230

Cys

His

Asn

Ser

Arg

Pro

390

200
Gly Tyr Asp Leu Ala His
215 220

Asp Leu Gly Gly Asp Phe

235
Gly Gly Pro Gly Gly Pro
250
His Gln Gln Phe Val Arg
265
Thr Arg Phe Tyr Phe Pro
280

Ser Trp Gln Val Ser Thr

295 300
Ala Ala Leu Glu Val Phe
315
Lys Ser Lys Lys Gln Thr
330
Arg Gly Thr His Phe Asp
345

Gly Cys Gln Leu Ser Leu

360
Leu Arg Lys Leu Glu Arg
375 380
Asn Ile Leu Arg Val Thr
395
Ile Tyr Arg Phe Ala Tyr

410

205

Ala Ala Gly Asn

Ala Val Gly Cys

240
Gly Ile Ala Tyr
255
Phe Ser Gly Trp
270
Lys Glu Phe Val
285

Pro Ser Ile Leu

320
Ala Phe Leu Tyr
335
Met Ile Thr Pro
350

Arg Ile Lys Cys

365

Leu Gly Ile Thr

Pro Ser Pro Leu
400
Thr Phe Leu Glu

415

_72_
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<212> PRT

<213> Chlamydophila caviae GPIC

<400> 20

Met Asn Glu Ile Leu Lys His Tyr Gln Lys Lys Ala Ala GIn Leu Asp

1 5 10 15

Glu Gln Asp Ser Leu Lys His Leu Arg Ala Arg Phe Ala Leu Pro Lys

20 25 30

Asp Pro Asn Ala Ile Tyr Phe Cys Asn Asn Ser Leu Gly Leu Pro Ala

35 40 45

Val Gly Ala Phe Thr Lys Ile Glu Glu Leu Leu Gln Arg Trp Ser Asp

50 55 60
Val Gly Val Asn Gly Trp Phe Glu Gly Val Gly Asn Trp Tyr Arg Ser
65 70 75 80
Phe Asp Asn Pro Leu Arg Gln Pro Leu Ser Lys Ile Leu Gly Ala Glu
85 90 95
Tyr Glu Glu Val Val Val Met Asn Ser Leu Thr Met Asn Leu His Leu
100 105 110

Leu Leu Val Ser Phe Tyr Arg Pro Thr Asp Thr Arg Tyr Lys Ile Leu

115 120 125
Ile Glu Gly Pro Thr Phe Pro Ser Asp Leu Tyr Ala Ile Lys Ser Gln
130 135 140
Leu Ser Phe His Gly Lys Asn Pro Asp Asp Ala Leu Ile Ile Leu Glu
145 150 155 160
Pro Arg Ala Gly Glu Asp Leu Leu Arg Tyr Glu Asp Phe Gln Gln Thr
165 170 175

Leu Glu Glu Gln Gly Glu Ser Ile Ala Leu Val Phe Met Asn Cys Val

180 185 190
Asn Phe Leu Thr Gly Gln Val Leu Glu Val Glu Ala Ile Thr Asn Leu
195 200 205
Ala Lys Glu Lys Gly Cys Val Val Gly Cys Asp Leu Ala His Ala Ala
210 215 220

Gly Asn Ile Pro Leu Lys Leu His Glu Trp Gly Val Asp Phe Ala Leu
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225

Gly Cys

Ala Phe

Gly Trp

Pro Glu

290

Pro Ser

305

Ala Phe

Ile

Arg

370
Arg Ile

385

Ser

Val

Trp

275

Phe

Ile

Ala

Leu

Thr

355

Thr

Tyr

His
260

Gly

Val

Gly

Leu

340

Pro

Cys

Thr Pro Leu Tyr

Leu Phe Glu Val

<210>

<211>

<212>

<213>

<400>

21
425

PRT

420

Lys

245

Lys

Asn

Pro

Ser

Met

325

Arg

His

Asp

Asn
405

Leu

230

Tyr Leu Cys

Ser His His

Asp Pro Glu

280
Tyr Ser Gly
295

Leu Met Pro

310

Glu Arg Val

Leu Leu Glu

Asp Pro Glu
360

Ser Glu Glu

375

Ser Arg Pro

390

Thr Phe Ser

Glu Ile Lys

235

Gly Gly Pro Gly Gly Pro Gly

Asn
265

Thr

Leu

Arg

Leu

345

Leu

Val

Pro

Ser

425

250

255

Glu Gln Leu Pro Arg Phe

270

Arg Phe Gln Met Gln Leu

285

Tyr Ser Trp Gln Val Ser

300

Leu Ala Thr Leu Glu Val

315

His Lys Ser Lys Gln Met

330

335

Ala Pro Pro Ser Cys Phe

350

Arg Gly Ser Gln Leu Ser

365

Leu Gln Lys Leu Glu Ala

380

Asp Ile Ile Arg Val Thr

395

240

Ser

Thr

Phe

320

Thr

400

Ile Tyr Lys Phe Thr Cys Lys

410

Corallococcus coralloides DSM 2259

21

415

Met Thr Ala Pro Val Tyr Glu Asn Thr Asp Val Phe Ala Tyr Gly Leu

_74_
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1

Asp Ala Ala

Pro Ala Pro

35

Gly Leu GIn
50

Asp Trp Glu

65

Trp Leu Pro

Gly Ala GIn

Leu His Leu
115

Lys Ile Leu

130
Ala Ser Gln
145

Arg Leu Met

Leu Glu Ala

Gly Ser Val

195
Thr Arg Val
210
His Ala Ala
225

Phe Ala Val

Asp

20

Ser

Pro

Arg

Tyr

Pro
100

Met

Pro

180

Asn

Trp

5

Pro Leu Arg

Gly Ala Pro

Arg Lys Ala
55

Leu Gly Val

70
His Glu Gln
85

Ile Glu Val

Met Val Ser

135
Arg Phe His
150
Arg Glu Gly
165

Glu Arg His

Tyr Leu Thr

His Ala Gln

Cys Ser Tyr

245

Pro Leu

25
Ala Tle
40

Arg Lys

Glu Gly

Leu Thr

Val Val

105

Phe Tyr

120

Ala Phe

Gly Tyr

Glu Asp

Gly Lys

185

Gly Gln

200

Gly Cys

Leu Ser

Lys Tyr

10

Arg

Tyr

Tyr

His

Asp

90

Met

Arg

Pro

Asp

Thr

170

Lys

Leu

Leu

250

Asp

Leu

Val

Val

75

Met

Asn

Pro

Ser

Pro

155

Leu

Leu

Phe

Val

His
235

Asn

15

Glu Phe Leu Phe Pro

Ala

60

His

Val

Thr

Thr

Asp

140

Lys

Arg

Asp

220

Asp

Gly

30
Gly Asn Ser
45

Met Glu Met

Gly Arg His

Ala Arg Val
95
Leu Ser Val
110
Arg Glu Arg
125

Gln Tyr Ala

Glu Ala Ile

Ser Glu Asp

175

Leu Val Met
190

Leu Arg Glu

205

Phe Asp Leu

Asp Gly Pro

Gly Pro Gly

255

_75_

Leu

Pro

80

Val

Asn

Phe

Val

Val

160

Leu

Asp
240

Ser
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Leu Gly Gly Val Phe Val His Glu Arg His Ala His Ser Pro Gln Leu

260 265
Pro Arg Phe Glu Gly Trp Trp Gly His Asn Lys
275 280
Met Gly Pro Thr Phe Asp Pro Leu Pro Gly Ala
290 295
Ser Asn Pro Pro Ile Phe Gln Leu Ala Ala Leu
305 310 315

Leu Phe Asp Lys Ala Thr Met Ala Ala Leu Arg

325 330
Leu Thr Gly Tyr Leu Glu Phe Leu Leu Asp Arg
340 345
Val Ser Ile Thr Thr Pro Arg Asp Leu Lys Gln
355 360
Ser Leu Arg Phe Lys Gly Glu Pro Lys Arg Leu
370 375

Ala Ala Gly Ile Ile Cys Asp Phe Arg Glu Pro

385 390 395
Ala Pro Thr Pro Leu Tyr Asn Thr Tyr Leu Asp
405 410
Lys Ala Leu Glu Ala His Ala Leu Glu
420 425
<210> 22
<211> 426
<212> PRT
<213> Cyclobacterium marinum DSM 745

<400> 22

270

Ala Thr Arg Phe Glu

285

Glu Gly Trp Gln Leu

300

Arg Ser Ser Leu Glu

320

Thr Lys Ser Asp Gln

335

Leu Pro Ala Gly Tyr

350

Arg Gly Ala Gln Leu

365

Leu Gln Arg Leu Ser

380

Asp Ile Ile Arg Ala

400

Val Phe Arg Phe Val

415

Met Asp Gln Ile Ala Phe Glu Leu Thr Pro Glu Phe Ala Arg Lys Met

1 5 10

15

Asp Leu Ala Asp Pro Leu Ser Thr Tyr Arg Glu Lys Phe Tyr Ile Pro

20 25

30

_76_
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Glu

Leu

Trp

65

Ile

Ala

His

Ser

145

Met

Gly

Ser

Ser

Arg

Lys Asn Gly Gln Pro Leu

35
Gln Pro Arg Ser
50

Ala Asp Lys Gly

Asp Ala Arg Lys

85
Asn Glu Gln Glu
100
Leu Leu Met Val
115
Leu Thr Glu Ala
130

GIn Val Lys Phe

Ala Pro Arg Pro
165
Lys Ile Glu Asp
180
Leu Gln Tyr Tyr
195

Ala Ala Asn Lys

210

Ile Gly Asn Val

Thr Trp Cys Ser
245
Gly Ile Phe Val

260

Val

Val

70

Pro

Val

Ser

His

150

Asn

His

Thr

Pro
230

Tyr

His

Asn
55

Asp

Ser

Val

Phe

Lys

215

Leu

Lys

Glu

Ile Tyr Phe Cys
40

Ala Tyr Leu Lys

Gly His Phe Glu

Lys Arg Leu Ile

90
Ala Met Asn Ser
105
Tyr Gln Pro Lys
120

Phe Pro Ser Asp

Leu Leu Pro Asp

155
His Leu Leu Arg
170
Asp Glu Leu Ala
185

GIn Leu Phe Asp

[le Thr Ile Gly

Arg Leu His Asp

235

Tyr Leu Asn Ser
250

Lys His Ser Asp

265

Phe Ala Gly Trp Trp Gly His Asp Glu Lys

Leu

Thr

Leu

Leu

Phe

220

Trp

Asn

Glu

Lys

Pro

Ser

Lys

125

Tyr

Glu

205

Asp

Pro

Ala

Arg

Ser Leu

Leu Glu

Val Pro

Leu Val

95
Val Asn
110

Lys Phe

Ile Leu

Ile Leu

Asp Ile
175
Met Leu

190

Leu Ala

Val Asp

Gly Asn

255
Leu Leu
270

Phe Lys

_77_

Gly

Lys

Trp

80

Leu

Lys

160

Leu

Ser

Ser

His

Phe

240

Val

Pro

Met
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275

280

Lys Lys Gly Phe Lys His Met Pro Gly

290

295

Asn Asp Asn Val Leu Gly Leu Ala Ala

305

310

Phe Ala Glu Ala Gly Leu Asp Lys Leu

325

Thr Asn Tyr Leu Glu Phe Ala Ile His

340

345

Leu Leu Glu Ile Ile Thr Pro Leu Lys

355

360

Leu Ser Leu Leu Ile His Lys Lys Gly

370

375

Ile Asp Asn Gly Val Val Ala Asp Trp

385

390

Leu Ala Pro Thr Pro Met Tyr Asn Thr

405

Ser Arg Ile Leu Lys Asn Ser Leu Glu

420

<210> 23
<211> 426

<212> PRT

425

<213> C(ystobacter fuscus

<400> 23

Ala Asp

His Gln

315
Arg Lys
330

Glu Thr

Pro Thr

Lys Glu

Arg Asn

395

Phe Gln

410

285
Gly Trp Leu Leu Ser
300
Ala Ser Leu Glu Leu
320
Lys Ser Ile Gln Leu
335

Ile Lys Asp Ser Glu

350
Glu Arg Gly Cys Gln
365
Val Phe Asp Tyr Trp
380
Pro Asn Val Ile Arg
400

Asp Val Phe Glu Phe

415

Met Ser Gly Glu Ala Val Arg Phe Glu Pro Gly Glu Ala Phe Ala Arg

1

5

10

15

Arg Met Asp Ala Glu Asp Pro Leu Arg Ser Phe Arg Glu Glu Phe Leu

20

25

30

Phe Pro Val His Gly Asp Gly His Glu Leu Tyr Leu Leu Gly Asn Ser

35

40

45

Leu Gly Leu GIn Pro Arg Lys Ala Lys Glu Tyr Val Leu Ala Ala Met

50

55

60

_78_
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Glu Asp Trp
65

Pro Trp Met

Val Gly Ala

Asn Leu His
115
Ser Lys Ile
130
Val Ala Ala
145

Ile Pro Leu

Ile Leu Asp

Leu Gly Asn

195

Ile Thr Arg
210

Ala His Ala

225

Asp Phe Ala

Ala Leu Gly

Leu His Arg

275

GIn Met Lys

290

Leu Ser Asn

Ala Arg Leu Gly Val Asp Gly His

Glu Phe
85

Arg Pro

100

Leu Met

Leu Met

Gln Val

Ala Pro

165
Thr Leu
180

Val Asn

Ala Ala

Ala Gly

Val Trp

245
Gly Val
260

Leu Pro

Pro Asp

Pro Pro

70

His Val Gly

Glu Glu Val

Met Val Ser
120
Glu Ala Ser
135
Arg His His
150

Arg Pro Gly

Glu Arg His

Tyr Leu Thr

200

His Gln Arg
215

Asn Leu Arg

230

Cys Thr Tyr

Phe Ile His

Gly Trp Trp

280

Phe Glu Pro

295

Ile Ile Gln

Leu Gly
90

Val Val

105

Phe Tyr

Ala Phe

Gly Tyr

Glu His

170
Gly Lys
185

Gly Gln

Gly Cys

Leu Ser

Lys Tyr

250
Glu Arg
265

Gly Asn

Ala Pro

Met Ala

75

Phe Lys Gly Ser

Glu Gln Met Ala Arg

Met Asn

Arg Pro

Pro Ser

140

Ser Pro

155

Thr Leu

Ala Phe

Arg Val

220

Leu His

235

Leu Asn

His Leu

Asp Arg

Gly Ala

300

Ala Leu

Thr Leu

110
Thr Pro
125

Asp Gln

Glu Gln

Arg His

Ala Leu

190
Asp Met
205

Gly Phe

Glu Asp

Gly Gly

Arg Asp

270
Gly Thr
285

Glu Gly

Arg Ala
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95

Thr

Tyr

Thr

175

Val

Asp

Pro

255

Arg

Trp

Ser

Pro
80

Val

Val

Arg

Val
160

Asp

Leu

Leu

Pro

240

Ser

Phe

Val

Leu
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305 310 315 320
Glu Leu Phe Asp Arg Ala Thr Met Pro Ala Leu Arg Ala Lys Ser Glu
325 330 335
Lys Leu Thr Gly Tyr Leu Glu Phe Leu Ile Asp Arg Leu Pro Glu Gly
340 345 350

Phe Val His Ser Leu Thr Pro Arg Asp Pro Gly Gln Arg Gly Ala His

355 360 365
Leu Ser Leu Arg Phe Thr Lys Asp Pro Gln Arg Met Leu Glu Thr Leu
370 375 380
Arg Ala Glu Gly Ile His Cys Asp Phe Arg Tyr Pro Asp Ile Ile Arg
385 390 395 400
Ala Ala Pro Val Pro Leu Tyr Asn Ser Phe Leu Asp Val His Arg Phe
405 410 415

Val Ser Val Leu Glu Arg Tyr Ala Arg Gly

420 425

<210> 24

<211> 426

<212> PRT

<213> Echinicola vietnamensis DSM 17526

<400> 24

Met Ser Ser Tyr Arg Tyr Ser Leu Ala Phe Ala Gln Glu Arg Asp Arg

1 5 10 15

Glu Asp Pro Leu Arg Lys Phe Gln Ser Arg Phe His Phe Pro Lys Val

20 25 30

Asn Gly Glu Ala Ala Ile Tyr Phe Cys Gly Asn Ser Leu Gly Leu Gln

35 40 45

Pro Lys Ala Val Arg Glu His Leu Asp Arg Asp Leu Glu Ser Trp Ala

50 55 60
Ser Lys Ala Val Asp Gly His Phe Glu Gly Asp Ala Pro Trp Phe Ser
65 70 75 80
Val His Glu Arg Ser Lys Ala Ala Leu Ala Glu Ile Val Gly Ala Lys

85 90 95
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Lys His Glu Val Val

Leu Leu Val

115
Thr Glu Ala
130
Val Lys Tyr
145

Pro Arg Pro

[le Ser Lys

Gln Tyr Tyr

195

210

Trp Cys Ser

Ile Phe Val

Ala Gly Trp

275

Gly Phe Val
290

Asn Val Leu

305

Glu Ala Gly

Phe Leu Ala

100

Ser

His

His

180

Thr

Val

Pro

Tyr

His

260

Trp

Pro

Met

Phe

Phe

Leu

Lys

245

Met

Met

Val
325

Leu

Ala

Tyr

Phe

Leu

150

His

Asp

His
230

Tyr

Arg

His

Tyr

310

His

Met Gly Ser Leu
105

Gln Pro Asn Gly

120
Pro Ser Asp Met
135

Asp Pro Asp Glu

Thr Ile Arg Thr
170

Glu Leu Ala Cys

185
Val Phe Asp Met
200
Thr Val Gly Phe
215

Leu His Asp Trp

Leu Asn Ser Gly

250
His Gly Asn Asn
265
Asp Glu Lys Val
280

Gly Ala Asp Gly

Ala His Gln Ala

Leu Arg Lys Lys

330

Thr Thr Asn Leu His Ala

Lys Arg

Tyr Ala

Glu Asp

Val Met

Lys Ala

Asp Leu

220

235

Pro Gly

Pro Ala

Arg Phe

Trp Gln

300

Ser Leu

315

Ser Val

Ile Arg Glu Ile Ser Gly Glu

110

Asn Lys

125

Leu Glu

Val Glu

Ile Leu

Met Ala

205

Ala His

Asp Phe

Asn Val

Leu Asn

270
Lys Met
285

Asn Ser

Asp Ile

Gln Leu

Ser Gly

_81_

Ile Leu

Ser Gln

Val Gly

160
GIn Ala
175

Gly Leu

Ser Ala

Ala Ala
240

Ala Gly

255

Arg Phe

Glu Lys

Asn Gly

Phe Gln

320
Thr Gly
335

Val Leu
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340 345 350
Glu Val Ile Thr Pro Asn Ala Glu Ala Glu Arg Gly Cys Gln Leu Ser
355 360 365

Leu Leu Ile His Lys Gly Gly Lys Ala Val Phe Asp Glu Phe Tyr Gln

370 375 380
Asn Gly Ile Val Gly Asp Trp Arg Asn Pro Asn Val Ile Arg Ile Ala
385 390 395 400
Pro Thr Pro Leu Tyr Asn Ser Phe Glu Asp Val Phe Arg Phe Ala Lys
405 410 415
Ile Leu Glu Gln Ser Leu Ser Lys Phe Ala
420 425
<210> 25
<211> 420
<212> PRT
<213> Flavobacteria bacterium BBFL7
<400> 25

Met Glu Phe Asn Thr Thr Arg Asp Tyr Ala Leu Gln Leu Asp Gln Glu

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

Lys Leu Gly Val Glu Gly His Phe His Ala Glu Asn Pro Trp Met Pro

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

115 120 125
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Ile Glu Ala Asp Ala Phe Pro

Val

145

Pro

Leu

Asn

225

Trp

Cys

Thr

Asp

Pro

305

Tyr

Ile

Val

130

Gln Phe

Arg Thr

Lys Glu

Tyr Tyr

195
His Ala
210

Asn Val

Cys Thr

Phe Val

Gly Trp

275
Phe Glu
290

Ile Leu

Leu Glu

Thr Pro
355

Lys Asn

135
His Gly His Asp
150
Gly Glu His Thr
165
Gln Gly Asp Glu
180

Thr Gly Gln Phe

Ala Gly Ala Met
215
Asp Leu Gln Leu
230
Tyr Lys Tyr Met
245

His Glu Arg His

260

Trp Gly His Asn

Pro Met His Gly

Ser Met Val Ala
310

Phe Glu Asn Leu

325
Tyr Leu Val Gly
340

Arg Asp Pro Lys

Ala Asp Lys Ser

Ser Asp

Asp Lys

Pro Arg

200

Val Gly

His Asp

Asn Ser

Ala Asn

265
Lys Asp
280

Ala Glu

Ile Arg

Arg Lys

Glu Leu

345
Asp Arg
360

Leu Phe

Arg Tyr

Glu Asn

155
Leu Glu
170

Leu Ile

Leu Lys

Phe Asp

Ser Gly

235

Gly Pro

250

Asn Ser

Thr Arg

Gly Trp

Ala Ser

315

Lys Ser

330

Asp Gly

Gly Cys

Asp Ala

Ala

140

Asp

Met

Lys

Cys

220

Phe

300

Leu

Asp

Gln

Ile

Val Ala

Leu Glu

Val Gly
190

Ile Thr

Asp Phe

Ser Leu

Leu Pro

270
Lys Met
285

Leu Ser

Asp Leu

GIn Leu

Arg Ile

350
Leu Ser
365

Thr Ala

_83_

Ser Gln

Trp Ala

160
Thr Ile
175

Ala Val

Glu Leu

Arg Asp

Asn Pro

Phe Ala

320

Thr Asn

335

Ser Ile

Leu Ala

Lys Gly
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370 375 380

Val Ile Ala Asp Trp Arg Glu Pro Asp Val Ile Arg Ile Ala Pro Val

385 390 395 400
Pro Leu Tyr Asn Asn Tyr Glu Asp Cys Trp Arg Phe Val Asp Val Leu
405 410 415
Lys Ser Glu Leu
420
<210> 26
<211> 442
<212> PRT
<213> Flexibacter litoralis DSM 6794
<400> 26
Met Asn Phe Glu Thr Thr Lys Asn Phe Ala Ser Gln Leu Asp Asn Asn
1 5 10 15

Asp Ser Leu Ala His Phe Arg Asp Lys Phe Trp Ile Pro Thr Leu Asn

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

Glu Gly His Phe His Gly Lys Asn Pro Trp Leu Ser Tyr His Lys Leu

85 90 95
Leu Thr Asn Gln Thr Ala Lys Ile Val Gly Ala Lys Pro Ile Glu Val
100 105 110
Val Val Met Asn Asn Leu Thr Val Asn Leu His Leu Leu Met Val Ser
115 120 125
Phe Tyr Arg Pro Asn Gln Lys Arg Phe Lys Ile Leu Met Glu Gly Gly
130 135 140

Ala Phe Pro Ser Asp Gln Tyr Ala Ile Glu Ser Gln Val Lys Phe His
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145

Gly

Lys

Val

Thr

Phe

Lys

305

Val

Phe

Asn

Asn

210

Trp

Val

Tyr

Lys

370

Ser

Ser

195

Tyr

His

Asn

Cys

Phe

275

Phe

Met

355

Gln Leu Ser

385

Pro Asp

165
Glu Gly
180

Glu Leu

Tyr Thr

Lys Val

Val Pro

245
Ser Tyr
260

Ile Asn

Trp Trp

Ile Pro

Leu Pro

325

Gly Phe

340

Glu Phe

Lys Ile

Leu Val

150

Asp Ala

Glu Glu

Gly Asp

Gly GIn

215
Gly Ala
230

Leu Lys

Lys Tyr

Glu Lys

Gly His

295
Met Arg
310

Met Ala

Glu Asn

Leu Ile

Ile Thr
375
Phe Asp

390

[le Val Glu
170
Thr Leu Arg
185
Glu Leu Ala
200

Phe Phe Asp

Thr Ala Gly

Leu His Asp

250

Leu Asn Ser
265

Tyr Ala Asp

280

Asp Glu Lys

Gly Ala Glu

Val His Lys
330

Leu Arg Gln

345
Glu Asn Phe
360

Pro Lys Asn

Lys Glu Gly

155

Met

Thr

Leu

Leu

Phe
235

Trp

Asp

Asp

Gly

315

Lys

Asn

Lys

Lys

395

Met

Val

220

Asp

Lys

Asp

Arg

300

Trp

Ser

Ser

Lys

Leu
380

Lys

Pro Arg Lys
175
Asp Ile Leu
190
Met Phe Gly
205

Lys Ile Thr

Leu Ala His

Val Asp Phe

255

Gly Gly Thr
270

Ser Leu Pro

285

Phe Lys Met

Gln Leu Ser

Leu Asp Ile
335

Glu Gln Leu

350

Glu Gln Ser

Tyr His Glu
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160

Asn

Lys

Ser

Arg

Lys

Asn

320

Phe

Thr

Lys

Cys

Thr
400
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Leu Thr Lys Arg Gly Val Ile Ser Asp Trp

405

410

Arg Ile Ala Pro Ile Pro Leu Tyr Asn Ser

420

425

Phe Tyr Glu Ile Leu Lys Glu Ile Ala Val

435

<210> 27

<211> 423

<212> PRT

<213>

<400> 27

Met

1

Asn

Asn

65

Pro

Lys

Leu

Val

Gln

145

Ser Asn Tyr Lys
5

Asp Ala Leu Ser

20
GIn Gly Asn Asn
35
Pro Lys Ser Thr
50

Asn Leu Gly Val

Tyr His Glu Phe

85
Pro Ile Glu Val
100
Leu Met Val Ser
115
Ile Glu Ser Asp
130

Leu Glu Phe His

Formosa sp. AK20

Pro Gly

His Tyr

Trp Leu

Gln Lys

95
Glu Gly
70

Leu Thr

Val Thr

Phe Tyr

Ala Phe

135

Gly Phe

150

440

Leu

Arg

Tyr

40

Tyr

His

Asp

Met

120

Pro

Asp

Asp Tyr
10

Ser Gln

25

Phe Thr

Phe Glu

Ser Met

90
Asn Thr
105

Pro Thr

Ser Asp

Ala Asn

Arg Glu

Phe Met

Ala Lys

Phe His

Gly Asn

Gln Glu

60
Ala Lys
75

Ala Lys

Leu Thr

Lys Thr

Arg Tyr

140

Glu Gly

155

Pro Asn Val Ile

415
Asp Cys Tyr Arg

430

Glu Gln Asp Gln
15

Ile Pro Lys Asp

30
Ser Leu Gly Leu
45

Leu Asp Asp Trp

Asn Pro Trp Met
80

Ile Val Gly Ala

95
Thr Asn Leu His
110
Lys Tyr Lys Ile
125

Ala Val Gln Thr

Leu Ile Glu Trp

160
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Lys Pro Arg Gln Gly Glu Glu Leu Leu Asn Leu Asp Asp Leu Glu

Ile Leu

Val Asn

Leu Gly

Gly Leu

Phe Ala

GIn Pro

290
Pro Pro
305

Asn Glu

Gly Tyr

Gln Val

370
His Tle
385

Val Pro

Glu Glu

180
Tyr Tyr
195

His Ala

Asn Ile

Cys Thr

Phe Val

260

Gly Trp

275

Leu Asp

Ile Leu

Val Gly

Phe Glu

340
Thr Pro
355

Arg Asp

Ile Thr

Leu Tyr

165

Gln

Thr

Lys

Lys

Tyr

245

His

Trp

Val

Ser

Met

325

Phe

Ser

Asp

Asn

170

Gly Asp Glu Ile Ala

Gly Gln Tyr Leu Asp
200

Asn Cys Met Val Gly

215
Pro Glu Leu His Asp
230
Lys Tyr Leu Asn Ser
250
Glu Lys His Ala His
265

Ser His Asn Lys Ala

Ile Pro Gly Ala Glu
295
Met Ala Ala Ile Lys
310
Asp Ala Leu Arg Glu
330

Leu Leu Asn Glu Leu

345
Asn Pro Lys Glu Arg
360
Asp Lys Ser Leu His
375
Trp Arg Glu Pro Asp
390

Ser Phe Glu Asp Val

Leu

Leu

Ile

Ser

235

Asn

Thr

315

Lys

Asn

Lys

Val
395

Tyr

Leu Leu Ile

Lys Lys Ile
205

Asp Leu Ala

220

Gly Val Asp

Pro Gly Ser

Lys Lys Leu
270

Arg Phe Asn

285
Trp Gln Leu
300

Ser Leu Asp

Ser Glu Lys

Asn Asp Lys

350
Cys Gln Leu
365
Lys Leu Thr
380

Ile Arg Cys

Arg Met Val
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175

His

Phe

Leu

255

Lys

Met

Ser

Met

Leu

335

Val

Ser

Lys

Ala

Asp

Thr

Arg

Arg

Asn

Phe
320

Thr

Lys

Pro
400

Lys
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405 410 415
Leu Lys Gln Ile Leu Asn Thr
420
<210> 28
<211> 429
<212> PRT
<213> Fulvivirga imtechensis
<400> 28
Met Ala Lys Asp Ile Leu His Met Thr Tyr Glu Asn Ser Leu Thr Phe
1 5 10 15
Ala Gln Asp Leu Asp Arg Asp Asp Pro Leu Arg His Phe Arg Asn Lys
20 25 30

Phe His Ile Pro Gln Leu Asn Asp Lys Asp Val Ile Tyr Phe Thr Gly

35 40 45
Asn Ser Leu Gly Leu Gln Pro Lys Asn Thr Arg Val Tyr Ile Glu Glu
50 95 60
Glu Leu Glu Gly Trp Ala Thr Leu Gly Val Asp Gly His Phe His Ser
65 70 75 80
Gln Lys Arg Pro Trp Phe Tyr Tyr His Lys Phe Ser Lys Glu Ala Leu
85 90 95

Ala Lys Ile Val Gly Ala Lys Pro Ser Glu Val Val Ser Met Asn Asn

100 105 110
Leu Thr Val Asn Leu His Leu Met Met Val Ser Phe Tyr Arg Pro Thr
115 120 125
Ser Ser Arg Phe Lys Ile Met Ile Glu Ala Gly Ala Phe Pro Ser Asp
130 135 140
GIn Tyr Ala Val Glu Ser Gln Ile Lys Phe His Gly Tyr Asn Tyr Glu
145 150 155 160

Asp Ala Leu Ile Glu Ile Ser Pro Arg Glu Gly Glu Tyr His Leu Arg

165 170 175
Thr Glu Asp Ile Leu Ser Lys Ile Glu Glu Asn Lys Asp Ser Leu Ala

180 185 190
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Leu Val Leu

195

[le Gly Ser
210

Phe Asp Leu

225

Asp Gln Val

Gly Pro Gly

Ala Glu Leu
275

Arg Phe Lys

290
Trp Gln Leu
305

Ala Leu Glu

Ser Ile Arg

Leu Gly Asp

355
Arg Gly Cys
370
Phe Glu His
385

Asp Val Ile

Val Tyr Asn

<210> 29

Phe Gly Gly

Ile Thr Ala

Ala His Ala

230
Asp Phe Ala
245
Gly Val Ser
260

Pro Arg Phe

Met Lys Lys

Ser Asn Val
310
Ile Tyr Asp
325
Leu Thr Gly
340

Asp Val Leu

Gln Leu Ser

Leu Thr Arg

390

Arg Val Ala
405

Phe Cys Glu

420

Val Gln Tyr

200
Ala Gly His
215

Ala Gly Asn

Ala Trp Cys

Gly Ile Phe

265

Ala Gly Trp
280

Gly Phe Ile

295

Asn Ile Leu

Glu Ala Gly

Phe Met Glu

345

Lys Ile Ile

360

Leu Leu Val

375

Ser Gly Val

Pro Val Pro

Ile Leu Lys

425

Tyr Thr

Trp Ala

Val Pro

235
Ser Tyr
250

Val His

Trp Gly

Pro Met

Ser Ser

315
Met Glu
330

Tyr Leu

Thr Pro

Ser Lys

Val Ala

395
Leu Tyr
410

Lys Val

Gly Gln

205
Gly Ala
220

Leu Asn

Lys Tyr

Glu Lys

His Asn

285

Ser Gly

300

Ala Leu

Leu Asn

Thr Asp

365
Asn Gly
380

Asp Trp

Asn Thr

Ile Phe

Leu Phe Asp

Ile Val Gly

Leu His Asn

240
Leu Asn Ser
255
His Gly Asp
270

Glu Ser Glu

Ala Asp Gly

His Leu Ala
320
Arg Gln Lys
335
Gly Phe Asn
350

Pro Ala Ala

Lys Ala Ile

Arg Glu Pro
400
Phe Glu Asp

415
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<211> 425

<212> PRT

<213> Kangiella aquimarina

<400> 29
Met Thr Asp Ile
1

Asp Pro Ile Ser

20

Asn Gly Asp Asp

35

Pro Lys Arg Thr

50

Lys Leu Gly Val

65
His

Tyr Glu Phe

Asn Ser Glu Val

100

Met Met Val Ser

115

Asp His
130

Val Arg Tyr His

145

Glu Gly

Pro Arg

Leu His
180

GIn Tyr Tyr Thr

195
Gly

His Ala Lys

210

Phe Ser Ile Asp

5

Arg Met Arg Glu

[le Tyr Leu

40

Glu Tyr Leu

55

Lys Gly His Phe

70
Leu Thr Glu
85
Val

Cys Met Asn

Phe Tyr Arg Pro

120

Ala Phe Pro Ser

135

Gly Phe Asp Pro
150

Glu Glu Thr Leu

165

Gly Glu Glu
Gly Gln Val Leu
200
Gly Cys Lys Val

215

Tyr

25

Cys

Asn

Ser

Ser

Ser

105

Thr

Asp

Asp

Arg

185

Asp

Gly

Ala Arg Gln Leu Asp Gln Gln

10

Phe

Gly

Tyr

Gly

Ala

90

Leu

Ala

His

Thr

170

Leu

Met

Phe

His

Asn

Glu

Asp

75

Lys

Thr

Thr

Tyr

Ile

Lys

Asp

Ile

Ser

Leu
60

Phe

Leu

Arg

140

Met

Asp

Met

Ala

Leu

220

15
Pro Lys Gln Asp
30
Leu Gly Leu Gln

45

Ser Gln Trp Gln

Pro Trp Met Pro
80

Val Gly Ala Lys

95

His Phe

Asn Leu

110

Asn Lys Ile Leu
125

Val Glu Ser Gln

Leu Leu Ala Lys
160
Leu Leu Asn Leu

175

Leu Pro Gly Val

190
Ile Thr Gln Ala
205

Ala His Ala Thr
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Gly Asn Ile Pro Met

225

Trp Cys Ser Tyr Lys
245
Cys Phe Val His Glu
260
Ala Gly Trp Trp Gly
275
His Phe Ile Pro Met

290

Pro Ile Leu Ser Leu
305
Asp Ala Gly Gly Ile
325
Arg Tyr Leu Arg Asp
340
Ile Leu Thr Pro Ala

355

Thr Val Asn Leu His
370

Glu Ala Ala Gly Val

385

Val A

a Pro Val Pro
405
Val Thr Ile Leu Lys
420
<210> 30
<211> 425

<212> PRT

<

His

230

Tyr

Lys

His

Lys

Leu

Asp

Gly

Thr

390

Leu

Asp

Leu His Asp

Leu Asn Ser

His His Thr

265

Asp Lys Asp
280

Ser Ala Glu

295

Ala Ile Arg

Ala Leu Arg

Leu Glu Gln
345
Glu Lys Ala

360

Leu Asp Gly
375

Cys Asp Phe

Tyr Asn Ser

Ser Leu Lys

425

213> Kangiella koreensis DSM 16069

<400> 30

Trp Asp Val Asp Phe Ala Ala

235

Gly Pro Gly
250

Asn Met Glu

Ser Arg Phe

Ala Trp Gln

300

Ala Ser Leu
315

Asp Lys Ser

330

Glu Leu Ala

Ser Gly Cys

Lys Thr Val
380
Arg His Pro
395
Phe Glu Asp
410

Ser Val

Leu Pro

270

Lys Met

285

Leu Ser

Asp Thr

Leu Lys

Asp Glu

350

Gln Leu

365

Phe Asp

Asn Val

Ala Tyr
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240

Ala Gly
255

Arg Phe

Glu Asn

Asn Pro

Ile Lys

320
Leu Ser
335

Ile Asn

Ser Leu

Arg Ile

Ile Arg
400
Arg Phe

415
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Met Asn Asn Leu Phe Ser Leu Glu His Ala Gln Gln Leu Asp Gln Gln
1 5 10 15
Asp Pro Leu His His Met Arg Asp Gln Phe His Ile Pro Lys Gln Asp
20 25 30
Asn Gly Asp Asp Glu Ile Tyr Leu Cys Gly Asn Ser Leu Gly Leu Gln
35 40 45

Pro Lys Arg Thr Gln Glu Tyr Leu Asn Tyr Glu Leu Asn GIn Trp Gln

50 55 60
Lys Leu Gly Val Lys Gly His Phe Ser Gly Asp Phe Pro Trp Met Pro
65 70 75 80
Tyr His Glu Phe Leu Thr Glu Glu Ser Ala Lys Leu Val Gly Ala Lys
85 90 95
Asn Thr Glu Val Val Cys Met Asn Ser Leu Thr Ala Asn Leu His Phe
100 105 110

Met Met Val Ser Phe Tyr Arg Pro Ser Lys Thr Arg Asn Lys Ile Leu

115 120 125
Ile Glu Asp His Ala Phe Pro Ser Asp His Tyr Ala Val Glu Ser Gln
130 135 140
Ile Arg Phe His Gly Phe Asp Pro Asp Gln Ala Met Leu Leu Ala Lys
145 150 155 160
Pro Arg Glu Gly Glu Glu Thr Leu Arg Thr Glu Asp Leu Leu Asn Leu
165 170 175

Ile Glu Met His Gly Asp Glu Ile Ala Leu Ile Met Leu Pro Gly Val

180 185 190
GIn Tyr Tyr Thr Gly Gln Val Leu Asp Met Lys Thr Ile Thr Glu Ala
195 200 205
Gly His Ala Lys Gly Cys Met Val Gly Phe Asp Leu Ala His Ala Thr
210 215 220
Gly Asn Ile Pro Met Asn Leu His Asp Trp Asn Val Asp Phe Ala Ala
225 230 235 240

Trp Cys Thr Tyr Lys Tyr Leu Asn Ser Gly Pro Gly Ser Val Ala Gly
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Cys Phe Val His
260
Ala Gly Trp Trp
275
Arg Phe Val Pro
290

Pro Ile Leu Ser

305

Glu Ala Gly Gly

Arg Tyr Leu Arg

340

Ile Leu Thr Pro
355

Thr Val Asn Leu

370

Glu Ala Ala Gly

385

Val Ala Pro Val

Val Ser Ile Leu
420

<210> 31

<211> 421

<212> PRT

245

Glu Lys His

Gly His Asp

Met Gln Ser

295

250

His Ser Asn Leu Glu Leu Pro

265
Lys Glu Ser

280

Arg

270
Phe Arg Met

285

Ala Glu Ala Trp Gln Val Ser

Leu Ala Ala Ile Arg Ala Ser

310

315

Ile Asp Ala Leu Arg Glu Lys

325

Asp Leu Leu

Ala Asp Asn

His Val Leu

375
Val Thr Cys
390
Pro Leu Tyr
405

Lys Asp Ser

330
Glu Gln Glu
345
Ser Ala Ser
360

Asp Gly Lys

Asp Phe Arg

Leu

Gly

Thr

His

395

300

Leu Asp Thr

Ser Leu Lys

Ser Glu Glu

350

Cys Gln Leu
365

Val Phe Asp

380

Pro Asn Val

Asn Ser Phe Glu Asp Ala Tyr

410

Leu Gln

425

<213> Lacinutrix sp. bH-3-7-4

<400> 31

255

Arg Phe

Glu Asn

Asn Pro

Val Lys

320
Leu Thr
335

Ile Asn

Ser Leu

Arg Ile

Ile Arg
400
Arg Phe

415

Met Ser Asn Tyr Thr Leu Gly Arg Asp Phe Ala Gln Gln Leu Asp Lys

1

5

10

15

Glu Asp GIn Leu Ala His Tyr Arg Asn Gln Phe His Ile Pro Lys Asp

20

25

30
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Lys Asn Gly Asp Asp Leu Ile

Gln Pro
50

Ala Asn

65

Pro Tyr

Lys Pro

Phe Met

Leu Ile

130
Gln Leu
145

Lys Ala

Ile Leu

Val Asn

Leu Gly

210
Ala Gly
225

Val Trp

Gly Cys

Phe Thr

35

Lys

Leu

His

Met

115

Arg

Arg

Tyr

195

His

Asn

Cys

Phe

Gly

Val Thr

Gly Val

Glu Phe

85

100

Val Ser

Ala Asp

His His

180

Tyr Thr

Lys Asn

Val Asn

Thr Tyr

245

Val His

260

Trp Trp

Lys Asp
55

Glu Gly

70

Leu Thr

Val Val

Phe Tyr

Ala Phe

135
Gly Phe
150

Glu Glu

Gly Asp

Gly Gln

Gly Cys

215
Leu Asp
230

Lys Tyr

Glu Arg

Ser His

Tyr
40

Tyr

His

Met

Lys

120

Pro

Asp

Leu

Phe

200

Met

Leu

Met

His

Leu Cys

Ile Asn

Thr Glu

Ser Met

90
Asn Thr
105

Pro Thr

Ser Asp

Asp Lys

Ala Asn

170

185

Phe Asp

Val Gly

His Asn

Asn Ala

250

Ala His

265

Gly

Gln

Gly

75

Ala

Leu

Lys

Lys

155

Tyr

Leu

Phe

Phe

Ser

235

Asn

Glu

60

Lys

Lys

Thr

Lys

Tyr

Lys

Asp
220

Gly

Ser Leu Gly
45

Leu Glu Asp

Asn Pro Trp

Val Val Gly

Ala Asn Leu

110

Arg Tyr Lys

125

Leu Val Leu

Asp Leu Glu

Met Ile Gly

Arg Ile Ala

205

Cys Ala His

Ala Asp Phe

Gly Pro Gly Ser Leu

255

Leu

Trp

Leu

His

Ser

Trp

160

240

Ser

Asn Lys Asp Leu Asn Arg

270

Asn Lys Glu Thr Arg Phe Asn Met

_94_

Arg

SSS0l 10-2442231



275

280

Gly Glu Phe Asp Gln Leu Pro Gly Ala Glu Gly Trp

290
Pro Pro Ile Leu
305

Ala Glu Val Gly

Gly Tyr Phe Glu
340
Ile Ile Thr Pro
355
GIn Val Lys Asn
370

Gly Val Ile Ser

385

Val Pro Leu Tyr

Leu Lys Ala Cys
420

<210> 32

<211> 428

<212> PRT

<213> Cecembia

<400> 32

Met Thr Thr Thr

1

Asp Asp Leu Asp

20

Tyr Val Asn Gly
35

Leu Gln Pro Lys

50

295
Ser Met Ala Ala Ile
310

Met Glu Lys Leu Thr

325
Phe Leu Leu Asn Glu
345
Ser Asn Pro Asn Glu
360
Ala Asp Lys Ala Leu
375

Asp Trp Arg Glu Pro

390
Asn Ser Phe Glu Asp
405

Leu

lonarensis

Asp Phe Glu Tyr Thr
5

Pro Phe Arg His Phe

25

Lys Glu Ala Ile Tyr
40

Ser Val Arg Glu Tyr

55

Lys Ala
315

Gln Lys

330

Leu Asn

Arg Gly

His His

Asp Val

395
Val Tyr

410

Glu Asp
10

Arg Ser

Phe Cys

Leu Asp

300

Ser

Ser

Asn

Cys

Lys

380

Asn

Phe

Met

Gly

Arg

60

285

Gln Leu Ser Asn

Ala Asp Ile Phe
320

Lys Lys Leu Thr

335
Ser Asp Ile Lys
350
GIn Leu Ser Ile
365

Leu Thr Glu Ser

Arg Cys Ala Pro

400
Met Val Glu Arg

415

Ala Lys Arg Met
15

Phe His Phe Pro

30
Asn Ser Leu Gly
45

Glu Leu Lys Asn
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Trp
65

Tyr

His

Thr

145

Val

Lys

Ser

Arg

Glu

Asn

Glu Leu Met

His Val Arg

His Glu His
100
Phe Leu Met
115
[le Thr Glu
130

Gln Val Lys

Ala Pro Arg

Ala Ile Glu

180

Leu Gln Tyr
195

Ala Gly His

210

Ala Gly Asn

Ala Trp Cys

Gly Ile Phe
260

Phe Gly Gly

275
Lys Gly Phe
290

Ser Asn Val

Ala Val
70

Lys Lys

85

Val Ser

Ala Gly

Phe His

150
Pro Gly
165

Asp Asn

Tyr Thr

Ile Pro

230
Ser Tyr
245

Val His

Trp Trp

Glu Pro

Leu Ala

Asp Gly His

Ser Lys Pro

Val Ala Met
105
Phe Tyr Arg
120
Ala Phe Pro
135

Gly Phe Asp

Glu Tyr Thr

Gln Asp Glu

185

Gly Gln Val
200

Gly Val Pro

215

Leu Arg Leu

Lys Tyr Leu

Glu Arg His
265

Gly His Asp

280
Met Tyr Gly
295

Leu Ala Val

Phe His
75

Ala Leu

90

Asn Asn

Pro Thr

Ser Asp

Pro Ala

155
Ile Arg
170

Leu Ala

Phe Asp

Val Gly

His Asp

235
Asn Ser
250

Ala Asp

Glu Ala

Ala Asp

His Gln

Gly

Ala

Leu

Lys

Met

140

Asp

Thr

Leu

Met

Phe

220

Trp

Asn

Gly
300

Ala

Glu Asp Ala

Glu Ile Val

95
Ser Ser Asn
110
Glu Arg Tyr
125

Tyr Met Leu

Glu Asp Ile
175
Val Met Met

190

205

Asp Leu Ala

Gly Val Asp

Pro Gly Asn

255

Thr Glu Leu
270

Arg Phe Lys

285

Trp Gln Leu

Ser Leu Asp
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Trp

80

Leu

Lys

160

Leu

Thr

His

Phe
240

Pro

Met

Ala

Ile
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305 310
Phe Gln Glu Ala Gly Met
325

Thr Gly Tyr Leu Glu Phe

340
Val Leu Glu Ile Ile Thr
355
Leu Ser Leu Leu Val His
370
Tyr Ala Asn Gly Val Val
385 390

Val Ala Pro Thr Pro Leu

405
Ala Lys Ile Leu Glu His
420
<210> 33
<211> 429
<212> PRT
<213> Mucilaginibacter
<400> 33
Met Asn Tyr Gln Asn Thr
1 5
Asp Asn Leu Ala Gly Phe
20

Gly Arg Asp Met Ile Tyr
35
Lys Ala Thr Ala Gly Val
50
Leu Ala Val Glu Gly Trp

65 70

Glu Arg Leu Arg
330

Leu Ile Arg Lys

345
Pro Asn Asn Pro
360
Lys Gly Gly Lys
375

Gly Asp Trp Arg

Tyr Asn Ser Phe

410
Ser Leu Gln Lys

425

paludis

Leu Ala Phe Ala

10

Arg Asn Glu Phe
25

Leu Cys Gly Asn
40

Ile Ala Glu GIn

95

Phe Glu Gly Asp

315 320
Thr Lys Ser Glu Leu Leu
335

Val Gly Phe Ala Asn Gly

350
Lys Glu Arg Gly Cys Gln
365
Leu Val Phe Asp His Leu
380
His Pro Asn Val Ile Arg
395 400

Thr Asp Val Phe Arg Phe

415

Phe Ala

Arg Glu Leu Asp Glu Gln
15
Ile Ile Pro Gln His His
30

Ser Leu Gly Leu Gln Pro
45
Leu Ser Asn Trp Gly Ser
60
Ser Pro Trp Met His Tyr

75 80

His Lys Lys Leu Thr Glu Pro Leu Ala Ala Ile Val Gly Ala Leu Asn
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Thr

Leu

His

145

Arg

His

Tyr

His

Asn

225

Cys

Phe

Phe

Leu

305

85

Glu Val Val Ala
100
Val Ser Phe Tyr
115
Gly Gly Ala Phe
130

Phe His Gly Tyr

Ala Gly Glu Asp

165

Asp His Ala Asp
180

Tyr Thr Gly Gln

195

210

Val Pro Leu Gln

Ser Tyr Lys Tyr

245

Ile His Glu Lys
260

Trp Trp Gly Tyr

275

Lys Pro GIn Glu
290

Leu Leu Met Ala

Met Asn

Arg Pro

Pro Ser

135

Gln Pro

150

Thr Leu

Asp Leu

Phe Tyr

Tyr Ala

215

Leu His
230

Met Asn

His Phe

Arg Glu

Gly Ala
295
Ala His

310

Ala Gly Tyr Ile Glu Pro Leu

325

Thr Leu

105
Thr Ala
120

Asp Gln

Asp Asp

Arg Thr

Ala Leu

185

Asp Leu

200

Gly Phe

His Trp

Ser Ser

Gly Asn

265

Asp Lys

280

Glu Gly

Lys Ala

Arg Lys

90

Thr

Lys

Tyr

170

Val

Asp

Pro
250

Lys

Arg

Trp

Ser

Lys

330

Val Asn Leu His

Lys Tyr

155

Asp Ile

Leu Phe

Leu Ala

220

Val Asp

235

Glu Leu

Phe Glu

300
Leu Asn
315

Ser Lys

Lys

125

Gly

Thr

205

His

Phe

Asn

Met

285

Ser

Val

Leu

110

Ile

Ser

Val

Arg

Ser

Arg

270

Lys

Cys

Phe

Leu
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Phe Leu

Leu Met

Gln Val

Phe Pro

160

Thr Ile
175

Ile Asn

Ala Gly

Cys Trp

240
Gly Ala
255

Phe Ala

Pro Gly

Ser Pro

Glu Lys
320
Thr Gly

335
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Tyr Leu Glu Tyr

340

Leu Phe Lys Ile
355
Leu Ser Ile Val
370
Glu Gly Gly Val
385

Ser Pro Ile Pro

Lys Leu Leu Ala
420

<210> 34

<211> 425

<212> PRT

<213> Myroides

<400> 34

Met Ser Phe Glu

1

Asp Pro Leu Ala
20

Gly Lys Gln Val

35
Lys Arg Ala Val
50
Leu Ala Val Glu
65

His Glu Arg Leu

Ser Glu Ile Thr

100

Leu Ile Glu Gly Ile Asn Thr

345

[le Thr Pro Lys Asn Glu Asn
360
Cys Asp Asn Gly Lys Ala Ile
375
Leu Gly Asp Trp Arg Glu Pro
390 395
Leu Tyr Asn Ser Phe Glu Asp

405 410

Gly Ser Val Thr Gln Phe Phe

425

odorat imimus

Asn Thr Leu Ala Tyr Ala Lys

5 10

Lys Tyr Arg Asp Glu Phe Asn
25

Ile Tyr Phe Thr Gly Asn Ser

40
Glu Tyr Val Asn Glu Val Met
95
Gly His Phe Tyr Ala Glu Lys
70 75
Ser Glu Pro Leu Ser Arg Ile
85 90

Val Met Asn Thr Leu Thr Val

105

Ala His Gln Lys Gln

350

Glu Arg Gly Cys Gln
365
Phe Asp Gln Leu Val
380
Asp Val Ile Arg Leu
400
Val Tyr Leu Ala Gly

415

Ala Glu

Ser Leu Asp Glu Lys
15
Phe Pro Glu Val Asn
30

Leu Gly Leu Gln Pro

45
Asn Asp Trp Gly Ala
60
Pro Trp Trp Asp Tyr
80
Val Gly Ala Lys Ser
95

Asn Leu His Leu Leu

110
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Met Thr Thr
115
Glu Glu Lys
130
Arg Leu His
145

Arg Pro Gly

Asp Glu Val

Tyr Tyr Thr

195

His Gln Tyr

Asn Ile Glu

225

Cys Ser Tyr

Phe Ile His

Gly Trp Trp

275

Phe Asp Ala

290
Ile Leu Ser
305

Val Gly Met

Leu Glu Phe

Glu Leu Ile

Phe Tyr

Ala Phe

Gly Leu

Glu His

165

Leu Lys

Lys Tyr

245
Glu Arg
260

Gly His

Val Glu

Leu Ala

Val Met
340

Thr Pro

Arg

Pro

Asp

150

Asn

Val

Lys

Leu

230

Met

Tyr

Asn

Ser

Pro
310

Leu

Glu

Pro Thr Ala Ser Lys
120
Ser Asp GIn Tyr Leu
135
Pro Lys Glu Ala Ile
155

Phe Arg Leu Glu Asp

170
Val Ala Leu Val Leu
185
Phe Asp Ile Gln Thr
200
Val Gly Trp Asp Leu
215

His Glu Trp Asn Val

235

Asn Ala Gly Pro Gly

His Thr Asp Lys Asp
265
Lys Glu Arg Arg Phe
280

Ala His Gly Trp Gln

295
Tyr Leu Ala Ser Ile
315
Ile Thr Lys Gln Arg
330
Asp Val Ala Lys Ala

345

Tyr Lys

125

Ile Leu

Ile Thr

205
Ala His
220

Asp Phe

Ser Ala

Leu Val

Leu Met

285

Ile Ser

300

Glu Met

Lys Ile

Val Asn

Ser

Leu

Ser

Arg

270

Asn

Phe

Thr

Ala

350

Lys Glu Glu Ser Glu Arg Gly Ser Gln
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Ile Cys

Gln Val

Lys Lys
160

Lys Ile

175

Leu Asn

His Ala

Ala Trp

240
Gly Cys
255

Leu Ala

Lys Lys

Pro Ser

Asp Glu

320
Ala Tyr
335

Asn Tyr

Leu Ser
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355 360
Val Phe Leu His Gly Lys Gly Lys Asp Leu
370 375
Glu Gly Val Ile Val Asp Trp Arg Glu Pro

385 390

365

Phe Ser Tyr
380

Asn Val Val

395

Leu Met Asn

Arg Leu Ala

400

Pro Val Pro Phe Tyr Thr Ser Tyr Glu Asp Ile Tyr Arg Phe Gly Glu

405 410
Ile Leu Lys Lys Ala Asp Ser Leu Phe

420 425

<210> 35

<211> 426

<212> PRT

<213> Myxococcus fulvus HW-1

<400> 35

Met Thr Thr Pro His Ala Phe Glu Asp Thr

1 5 10

Leu Asp Ala Glu Asp Ala Leu Arg Gly Tyr

20 25

Pro Pro Gly Pro Asp Gly Lys Pro Val Val

35 40

Leu Gly Leu Gln Pro Arg Asn Ala Ala Arg

50 95
Glu Asp Trp Ala Arg Leu Gly Val Glu Gly
65 70
Pro Trp Leu His Tyr His Glu Leu Val Thr
85 90
Val Gly Ala Lys Pro Leu Glu Val Val Val
100 105

Asn Leu His Leu Met Met Val Ser Phe Tyr

115 120
Phe Lys Ile Leu Val Glu Ala Gly Ala Phe

130 135

Glu Ala Phe

Arg Asp Ala

Tyr Leu Ala
45

Tyr Ile Gln

60
His His His
75

Glu Gln Ala

Met Asn Thr

Arg Pro Thr

125
Pro Ser Asp

140

415

Ala His Thr
15

Phe His Phe

30

Gly Asn Ser

Glu Glu Leu

Gly Arg His
80
Ala Arg Leu
95
Leu Ser Val
110

Lys Gln Arg

Gln Tyr Ala
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Val Ala Ser Gln
145

Leu Glu Leu Lys

Ile Leu Asp Thr

180
Leu Gly Ser Val
195
Ile Thr Lys Ala
210
Ala His Gly Ala
225

Asp Phe Ala Val

Ala Leu Gly Gly
260
Leu Pro Arg Phe
275
Gln Met Gly Pro
290

Leu Ser Asn Pro

305

Glu Leu Phe Asp

Arg Leu Thr Gly

340

Phe Val Arg Ile
355

Leu Ser Leu Arg

370

Gly Asp Ala Gly

Val

Pro
165

Leu

Asn

Trp

245

Val

Thr

Pro

325

Tyr

Thr

Phe

Ile

Arg Phe His Gly
150

Arg Glu Gly Glu

Glu Arg His Gly

185
Tyr Leu Thr Gly
200
His Ala Lys Gly
215
Asn Leu Lys Leu
230

Cys Ser Tyr Lys

Phe Val His Glu

Gly Trp Trp Gly
280
Phe His Ala Leu
295

Ile Phe Gln Leu

310

Ala Gly Met Ala

Leu Glu Phe Leu

345

Thr Pro Arg Asp
360

Arg Gly Glu Pro

375

Val Cys Asp Phe

His Asp

155
Glu Thr
170

His Glu

Cys Leu

Ser Leu

235

Tyr Leu

250

Arg His

His Asp

Pro Gly

315
Ala Leu
330

Leu Asp

Val Lys

Gln Gly

Ala Arg Glu Ala Val

Leu

Val

Phe

Val

220

His

Asn

Ala

Lys

Ala

300

Leu

Arg

Lys

Gln

Leu

380

Arg Thr

Ala Leu

190
Asp Leu
205

Gly Phe

Asp Asp

Ala Gly

His Thr

270
Gln Thr
285

Glu Gly

Arg Ala

Ala Lys

Leu Pro

350
Arg Gly
365

Leu Lys

Arg Lys Pro Asp Ile
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160
Glu Asp
175

Val Met

Asp Leu

Gly Pro

240

Pro Gly

255

Lys Asp

Arg Phe

Trp Gln

Ser Leu

320
Ser Glu

335

Arg Met

Ile Arg
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385 390 395 400
Ala Ala Pro Ala Pro Leu Tyr Asn Ser Phe Thr Asp Val Tyr Arg Phe
405 410 415
Val Lys Ala Leu Glu Gly Tyr Ala Arg Glu
420 425
<210> 36
<211> 425
<212> PRT
<213> Myxococcus stipitatus DSM 14675
<400> 36

Met Thr Thr His Ser Phe Glu Asp Thr Glu Asp Phe Ala Arg Arg Ala

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

Asp Trp Ala Arg Phe Gly Val Glu Gly His His His Gly Arg His Pro

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

Lys Ile Leu Val Glu Gly Gly Ala Phe Pro Ser Asp Gln Tyr Ala Val

130 135 140
Ala Ser GIn Ala Arg Phe His Gly Tyr Asp Pro Arg Glu Ala Ile Leu
145 150 155 160
Glu Leu Lys Pro Arg Pro Gly Glu Glu Thr Leu Arg Thr Glu Asp Ile

165 170 175
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Leu

Gly

Thr

His

225

Phe

Leu

Pro

Met

Ser

305

Leu

Leu

Val

Ser

Asp

385

Ala

Ala Thr Leu
180

Ser Val Asn

195

Lys Thr Ala

Ala Val Trp

Ala Gly Val

260
Arg Phe Glu
275
Gly Pro Thr
290

Asn Pro Pro

Phe Asp Gln

Thr Gly Tyr
340
Arg Ile Ile
355
Leu Arg Phe
370

Ala Gly Ile

Pro Ala Pro

Asp

Tyr

His

Asn

Cys

245

Phe

Phe

325

Leu

Thr

Lys

Leu

405

Arg Thr Leu Glu Ala

Gln His

Leu Thr

Ala Lys

215
Leu Lys
230

Ser Tyr

Val His

Trp Trp

Asp Pro

295
Leu Gln
310

Gly Met

Glu Phe

Pro Arg

Gly Glu

375

Cys Asp

390

Tyr Cys

His Ala

Gly His Glu Val

185

Gly GIn Ala Phe

200

Gly Cys Phe Val

Leu Ala Leu His

235

Lys Tyr Leu Asn

250

Glu Arg His Ala

265

Gly His Asp Lys

280

Leu Pro Gly Ala

Leu Ala Ala Leu

315

Glu Ala Leu Arg

330

Leu Leu Glu Lys

345

Asp Val Lys Gln

360

Ala Gln Gly Met

Phe Arg Lys Pro

395

Ala Leu

Asp Ile

205
Gly Phe
220

Asp Asp

Gly Gly

Arg Ser

Ala Thr

285
Glu Gly
300

Arg Ala

Ala Lys

Leu Pro

Arg Gly

365
Leu Lys
380

Asp Ile

Ser Phe Thr Asp Val Tyr

Arg Asp

410

Val Met Leu
190

Pro Ala Ile

Asp Leu Ala

Gly Pro Asp

240

Pro Gly Ala
255

Lys Asp Ile

270

Arg Phe Gln

Trp Gln Leu

Ser Phe Glu
320

Ser Glu Lys

335
Pro Gly Phe
350

Ala Gln Leu

Arg Leu Ser

Ile Arg Ala

400
Arg Phe Val

415
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420
<210> 37
<211> 426

<212> PRT

425

<213> Myxococcus xanthus DK 1622

<400> 37
Met Thr Thr Pro Tyr
1 5

Leu Asp Ala Glu Asp

20
Pro Pro Gly Pro Asp
35
Leu Gly Leu Gln Pro
50
Glu Asp Trp Ala Arg
65

Pro Trp Leu His Tyr

85
Val Gly Ala Lys Pro
100
Asn Leu His Leu Met
115
Phe Lys Ile Leu Val
130

Val Ala Ser Gln Val

145
Leu Glu Leu Lys Pro
165
Ile Leu Glu Thr Ile
180
Leu Gly Ser Val Asn

195

Leu Phe Glu Asp Ser
10

Ala Leu Arg Gly Tyr

25
Gly Lys Pro Val Val
40
Arg Asn Ala Ala Arg
55
Leu Gly Val Glu Gly
70

His Glu Leu Val Thr

90
Leu Glu Val Val Val
105
Met Val Ser Phe Tyr
120
Glu Ala Gly Ala Phe
135

Arg Phe His Gly Tyr

150
Arg Glu Gly Glu Glu

170

Arg

Tyr

Tyr

His

75

Met

Arg

Pro

Asp

155

Thr

Ser Phe Ala Arg Lys
15

Asp Ala Phe His Phe

30
Leu Ala Gly Asn Ser
45
Ile GIn Glu Glu Leu
60
His His Gly Arg His
80

His Ala Ala Arg Leu

95
Asn Thr Leu Ser Val
110
Pro Thr Lys Gln Arg
125
Ser Asp GIn Tyr Ala
140

Ala Arg Glu Ala Val

160
Leu Arg Thr Glu Asp

175

Glu Arg His Gly His Glu Val Ala Leu Val Met

185

190

Tyr Leu Thr Gly GIn Ala Phe Asp Leu Ala Ala

200

205
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Ile Thr Lys Ala Ala

210
Ala His Gly Ala Gly
225
Asp Phe Ala Val Trp
245
Ala Leu Gly Gly Val
260

Leu Pro Arg Phe Glu

275
GIn Met Gly Pro Thr
290
Leu Ser Asn Pro Pro
305
Glu Leu Phe Asp Gln
325

Arg Leu Thr Gly Tyr

340
Phe Val Arg Ile Thr
355
Leu Ser Leu Arg Phe
370
Gly Asp Ala Gly Ile
385

Ala Ala Pro Ala Pro

405

His Ala Lys Gly

215
Asn Leu Arg Leu
230

Cys Ser Tyr Lys

Phe Val His Glu
265

Gly Trp Trp Gly

280
Phe Ser Ala Leu
295

Ile Phe Gln Leu

Ala Gly Met Ala

Leu Glu Phe Leu

345
Thr Pro Arg Asp
360
Arg Gly Glu Pro
375
Ile Cys Asp Phe
390

Leu Tyr Asn Ser

Cys

Ser

Tyr
250

Arg

His

Pro

330

Leu

Val

Arg

Phe

410

Val Lys Thr Leu Glu Gly His Ala Arg Glu

420
<210> 38
<211> 428

<212> PRT

425

Phe

Leu

235

Leu

His

Asp

Val Gly Phe

220

His Asp Asp

Asn Ala Gly

Ala His Thr

270

Lys Gln Thr

285

Asp Leu

Gly Pro

240
Pro Gly
255

Lys Asp

Arg Phe

Gly Ala Glu Gly Trp Gln

315

Leu

Asp

Lys

Gly

Lys

395

Thr

300

Leu Arg Ala

Arg Ala Lys

Arg Leu Pro

350
Gln Arg Gly
365
Leu Leu Lys
380

Pro Asp Ile

Asp Val Tyr
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Ser Leu

320
Ser Glu
335

Glu Gly

Ala Gln

Arg Leu

Ile Arg

400

Arg Phe

415
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<213> Nafulsella turpanensis

<400> 38

Met Ile Asn Gln Tyr Gln Ser Asn Gln Ala

1

5

Ala Arg Asp Pro Leu Arg Gln Phe Arg

20

25

Ala Lys Ser Gly Gly Glu Ala Ile Tyr

35
Leu Gln Pro Lys
50
Trp Ala Thr Tyr
65

Leu His Tyr His

Ala Lys Pro Glu

100
His Phe Leu Met
115
Val Leu Met Glu
130
Ser Gln Val Lys

145

Asn

40
Thr Arg Ser

55

Tyr

Ala Val Asp Gly His

Arg
85

Glu

Val

Gly

Phe

70

Leu Leu Lys

Val Val Val

Ser Phe Tyr

120

Gly Ala Phe
135

Arg Gly Tyr

150

Met

105

Pro

Thr

Val Phe Pro Arg Glu Gly Glu Gln Thr

165

Ala Ala Ile Glu GIn His Gln Asp

180

185

Gly Leu Gln Tyr Tyr Thr Gly Gln Val

195

200

Lys Ala Gly Gln Ala Ala Gly Ala

210

215

Lys

10

Glu

Phe

Leu

Phe

Pro

90

Asn

Pro

Ser

Pro

Leu

170

Leu

Phe

Val

Tyr

Cys

Asp

His

75

Leu

Asn

Thr

Asp

155

Arg

Asp

Gly

Ala Arg Glu Gln Asp

15

Phe Ile Ile Pro Pro

30

Gly Asn Ser

45
Arg Glu Leu
60

Ala Pro Glu

Ala Arg Ile

Leu Ser Ser

110
Thr Lys Arg
125
Gln Tyr Ala
140

Glu Ala Ile

Thr Glu Asp

Leu Val Leu

190

Met Ala Ala
205

Phe Asp Leu

220

Ala Ala Gly Asn Val Pro Leu Gln Leu His Asp Trp Gly Val
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Leu

Glu

Pro

Val

95

Asn

Tyr

Val

Val

175

Phe

Ala

Asp

Gly

Lys

Trp

80

Leu

Lys

160

Leu

Thr

His

Phe
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225 230 235 240
Ala Ala Trp Cys Ser Tyr Lys Tyr Leu Asn Ser Gly Pro Gly Ser Asn
245 250 255
Ser Gly Ile Phe Val His Glu Arg Tyr Ala Asn Gln Ala Glu Leu Pro
260 265 270
Arg Phe Ala Gly Trp Trp Gly His Asp Glu Lys Glu Arg Phe Leu Met
275 280 285

Gln Lys Gly Phe Lys Pro Met Tyr Gly Ala Asp Gly Trp Gln Leu Ser

290 295 300
Asn Gly Asn Ile Leu Pro Leu Ala Ala Gln Arg Ala Ser Leu Glu Ile
305 310 315 320
Phe Glu Gln Ala Gly Met Asp Asn Leu Arg Gln Lys Ser Ile Gln Leu
325 330 335
Thr Gly Tyr Leu Glu Tyr Leu Ile Arg Glu Glu Val Ser Ser Lys Ala
340 345 350

Asn Arg Leu Gln Ile Ile Thr Pro Ser Gln Pro Glu Glu Arg Gly Cys

355 360 365
Gln Leu Ser Leu Phe Val Glu Lys Asn Gly Lys Gln Leu Phe Glu Gln
370 375 380
Ile Ser GIn Ala Gly Val Val Gly Asp Trp Arg Glu Pro Asn Val Ile
385 390 395 400
Arg Val Ala Pro Thr Pro Leu Tyr Asn Thr Phe Thr Asp Val Phe Gln
405 410 415

Phe Ala Gln Leu Leu Lys Lys Ala Ile Lys Glu Gln

420 425
<210> 39
<211> 428
<212> PRT
<213> Niastella koreensis GR20-10
<400> 39
Met Ile Phe Glu Asn Ser His Ser Phe Ala Tyr Val Leu Asp Glu Gln

1 5 10 15

- 108 -



Asp Glu Leu Arg Ser Phe Arg Glu Gln Phe

Gly Lys Gln

Lys

Tyr

65

His

His

Leu

Lys
145

Arg

Tyr

Asn

225

Cys

Tyr

Arg

50

Asp

Val

130

Tyr

Lys

Tyr

210

Val

Ser

Ile

35

Thr

Val

His

Val

Ser
115

Lys

Cys

His

Thr

195

Val

Pro

Tyr

His

20 25
Gln Ile Tyr Phe Leu Gly Asn

40

Asn Asp Tyr Leu Gln GIn Val
55
Glu Gly Phe Phe Met Gly Glu
70
Leu Thr Lys Pro Leu Ser Thr
85 90
Val Ala Met Asn Gln Leu Thr

100 105

Phe Tyr Asn Pro His Gly Lys
120
Ala Phe Pro Ser Asp Gln Tyr
135
Gly Phe Asn Pro Asp Asp Val
150
Glu His Thr Ile Arg His Glu

165 170

Lys Asp Glu Leu Ala Leu Val
180 185
Gly Gln Leu Phe Asp Met Ala
200
Gly Ala Lys Val Gly Phe Asp
215
Leu Gln Leu His Asn Trp Asn

230

Lys Tyr Met Asn Ser Gly Pro
245 250

Glu Arg Tyr His Asn Asp Thr

Ile

Ser

Leu

Val

Arg

Met

155

Asp

Leu

Leu

Val

235

Gly

Ser

Met Pro Val Ile Asp
30
Leu Gly Leu Gln Pro

45

Asn Lys Trp Ala Asn
60
Pro Trp Leu Gln Tyr
80
Val Gly Ala Leu Pro
95
Asn Leu His Leu Leu

110

Asn Lys Ile Ile Cys
125
Leu Glu Thr His Val
140
Val Glu Val Gly Pro
160
Ile Leu Gln Ala Ile

175

Trp Gly Gly Met Asn
190
Ile Thr Lys Ala Ala
205
Ala His Ala Ala Gly
220
Asp Phe Ala Ala Trp

240

Gly Ile Gly Gly Ala
255

Leu Pro Arg Phe Ala
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260 265 270
Gly Trp Trp Gly Tyr Asp Lys Ala Thr Arg Phe Leu Met GIn Lys Gly
275 280 285
Phe Asn Ala Thr Arg Ser Ala Glu Gly Trp Gln Leu Ser Thr Pro Ser

290 295 300

Pro Leu Leu Tyr Ala Ala His Arg Ala Ala Leu Asp Leu Phe Met Glu
305 310 315 320
Ala Gly Phe Asn Arg Leu Gln Asn Lys Arg Gln Leu Leu Asn Lys Trp
325 330 335
Leu Trp Phe Leu Leu Asp Asp Leu Asn Asn Ala Gln Thr Glu Pro Val
340 345 350
Val Glu Phe Ile Thr Pro Arg Asn Glu Ala Glu Arg Gly Cys Gln Val

355 360 365

Ser Met Leu Met Leu Gln GIn Gly Lys Gln Val Phe Asp Glu Leu Ala
370 375 380
Arg Ala Gly Val Ile Val Asp Trp Arg Glu Pro Asn Val Ile Arg Leu
385 390 395 400
Ala Pro Val Pro Leu Tyr Asn Ser Phe Glu Glu Val Trp Gln Phe Thr
405 410 415
Asn Ile Leu Arg Gln Ile Leu Gln Leu GIn His Ala
420 425
<210> 40
<211
> 420
<212> PRT
<213> Nonlabens dokdonensis DSW-6
<400> 40
Met Asn Phe Lys Thr Asp His Asn Phe Ala Ile Glu Leu Asn Lys Ser
1 5 10 15
Asp Ser Leu Ser Arg Phe Arg Glu Ser Phe His Ile Pro Lys His Thr
20 25 30
Asp Gly Thr Asp Ser Ile Tyr Leu Cys Gly Asn Ser Leu Gly Leu Gln

35 40 45
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Pro Arg Gln Thr

Arg

65

Tyr

Pro

Met

Val
145

Pro

Leu

Asn

225

Trp

Cys

Thr

Asp

50

Leu

His

His

Met

130

Lys

Arg

Lys

Tyr

His

210

Asn

Cys

Phe

Gly

Phe

Gly Val

Glu Phe

Glu Val

100

Val Ser

115

Ala Asp

Phe His

Ala Gly

180
Tyr Thr

195

Val Asp

Thr Tyr

Val His

260
Trp Trp
275

Glu Pro

Lys Thr Phe Leu Asn GIn Glu Leu Asp Asp Trp Ala

55
Glu Gly His Phe His Ala
70
Leu Thr Glu Thr Thr Ala
85 90
Val Ile Met Asn Thr Leu
105

Phe Tyr Gln Pro Lys Gly

120
Ala Phe Pro Ser Asp Arg
135
Gly His Asp Asp Lys Glu
150
Glu His Thr Pro Arg Ile
165 170

Gly Asp Glu Ile Ala Leu

185
Gly Gln Phe Phe Asp Leu
200
Gly Ala Met Val Gly Phe
215
Leu Gln Leu His Asn Ser
230

Lys Tyr Met Asn Ser Gly

245 250
Glu Arg His Ala Ser Asn
265
Gly His Asn Lys Asp Thr
280

Met His Gly Ala Glu Gly

60

Ala His

75

Gln Ile

Thr Thr

Lys Arg

Tyr Ala

Asn Ile

155

Glu Asp

Ile Met

Lys Lys

Asp Cys

220

235

Pro Gly

Ser Asp

Arg Phe

Pro

Val

Asn

Thr

125

Val

Leu

Val

Asp

Ser

Leu

Lys

285

Trp

Gly

Leu

110

Lys

190

Thr

His

Phe

Leu

Pro
270

Met

Trp Gln Leu Ser
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Met Pro

80
Ala Lys
95

His Leu

Ser Gln

Trp Ser

160

Asn Leu

175

Glu Leu

240

255

Arg Phe

Arg Asp

Asn Pro
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290

Pro Ile Leu Ser Met Val

305 310
Gln Ala Gly Phe Glu Asn
325
Tyr Leu Glu Tyr Leu Leu
340
Ile Thr Pro Glu Asn Pro
355

Val Lys Asn Ala Asp Lys

370
Val Ile Ala Asp Trp Arg
385 390
Pro Leu Tyr Asn Asn Tyr
405
Lys Ser Glu Leu
420
<210> 41
<211> 431
<212> PRT
<213> Pedobacter agri
<400> 41
Met Lys Leu Glu Asn Thr

1 5

Asp Glu Leu Lys His Phe
20
Asp Lys Phe Phe Ile Tyr
35
Lys Val Ala Lys Glu Val
50

Leu Ala Val Glu Gly Trp

295 300

Ala Ile Arg Ala Ser Leu Asp Leu Phe Ala

315 320
Leu Arg Gln Lys Ser Ile Gln Leu Thr Asn
330 335
Ser Asn Leu Glu Gly Asp Arg Ile Ser Ile
345 350
Lys Asp Arg Gly Cys Gln Leu Ser Leu Ala
360 365

Ser Leu Phe Asp Ala Ile Thr Glu Lys Gly

375 380

Glu Pro Asp Val Ile Arg Ile Ala Pro Val
395 400

Glu Asp Cys Trp Arg Phe Val Asp Val Leu

410 415

Leu Ala Phe Ala Lys Glu Gln Asp Glu Lys

10 15

Arg Asp Gln Phe Leu Phe Pro Lys Tyr Gln
25 30
Leu Cys Gly Asn Ser Leu Gly Leu Gln Pro
40 45
Ile Asn Ser Gln Leu Asp Asn Trp Ala Asn
55 60

Phe Asp Gly Glu Glu Pro Trp Met Tyr Tyr
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65

His

Ser

Met

Arg

145

Arg

Lys

Tyr

His

Asn

225

Cys

Phe

Phe

Val

305

Lys

130

Phe

Tyr

Ser
210

Val

Ser

Val

Trp

Val
290

Met

Glu Leu Lys
85
Val Cys Pro
100
Ser Phe Tyr
115

Gly Ala Phe

His Gly Phe

His Gly Asp

Thr Gly Gln

195

Pro Val Lys

Tyr Lys Tyr

245

His Glu Lys
260

Trp Gly Tyr
275

Pro Glu Ala

Pro Met Ala

70

Lys Leu

Met Asn

Gln Pro

Pro Ser

135

Asp Pro

150

Met

Thr

Gln

120

Asp

Ser

Ala Pro

90
Leu Thr
105

Gly Lys

Gln Tyr

Asp Ala

Ile Leu Arg Thr Glu

Trp Tyr

Met Val

215
Leu His
230

Gln Asn

Asp

200

Gly

Asp

Ala

170
Leu Leu
185

Met Glu

Trp Asp

Trp Asn

Gly Pro

250

His Phe Glu Asn Lys

265

Gln Glu Asn Lys Arg

Gly Ala
295
Leu Tyr

310

280

Asp

His

Gly Trp

Ala Ser

75

Ile Val

Val Asn

Arg Phe

155

Asp Ile

Leu Phe

Asn Ile

Leu Ala
220
Val Asp

235

Ala Leu

Phe Lys

GIn Val
300
Leu Gln

315

Gly Ala

Leu His

110

Lys Ile

125

Glu Ser

Val Ala

190
Thr Lys

205

His Ala

Phe Ala

Ile Ser

Asn Arg

270

Met Glu
285

Ser Cys

Ile Phe
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Leu
95

Leu

Phe

Lys

175

Cys

255

Phe

Lys

Thr

Lys

80

Pro

Leu

Met

Val

Pro

160

Asn

Trp

240

Glu
320
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Ala Gly Phe Leu Asn Thr Leu Arg Asn Lys

325 330

Tyr Leu Glu Phe Val Val Asn Glu Leu Asn

340 345

Tyr Lys Ile Ile Thr Pro Lys Asn Ser

355 360

Leu Ser Ile Ile Ala Ala Arg Asn Lys

370 375

Leu His Gly Ile Leu Gly Asp Trp Arg

385 390

Leu Ser Pro Val Pro Leu Tyr Asn Ser Phe

405 410

Gly Lys Ala Leu Ser Glu Val Thr Arg Lys

420 425
<210> 42
<211> 449
<212> PRT
<213> Pedobacter sp. BAL39
<400> 42

Met Lys Val Val Asp Asn Lys Lys Thr Gly
1 5 10

Phe Leu Trp Ile Phe Gly Thr Met Asn Phe

20 25
Ala Gln Gly Leu Asp Gln Ala Asp Pro Leu
35 40
Phe Leu Phe Pro Gln Gln Asn Gly Lys Pro
50 55
Asn Ser Leu Gly Leu Gln Pro Lys Val Ala
65 70

Gln Leu Asn Asn Trp Gln Asn Leu Ala Val

85 90

SSS0l 10-2442231

Ser Ile Ser Leu Thr Ser

335

Ile Glu Leu Glu Lys Glu
350
Ala Glu Arg Gly Ala Gln
365
Glu Ile Phe Asp Gly Leu
380
Glu Pro Asn Val Ile Arg

395 400

Glu Asp Ile Tyr Gln Thr
415
Ile Leu Thr Thr Ala

430

Leu Phe Asn Tyr Ile Pro
15

Glu Asn Thr Leu Ala Phe

30
Arg Asp Leu Arg Asn Glu
45
Phe Ile Tyr Leu Cys Gly
60
Arg Glu Val Leu Asp Arg
75 80

Glu Gly Trp Phe Glu Gly

95
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Pro

Thr

Lys

145

Tyr

Val

225

Asp

Asp

Pro

Arg
305

Trp

Ala

Thr

Val
130

Arg

Asp

Leu

210

Leu

Val

Thr

290

Phe

Gln

Leu

Pro

Val

115

Asn

Phe

195

Phe

Asp

275

Leu

Lys

Val

Gln

Trp

100

Leu

Lys

180

Leu

Thr

His

Phe
260

Ser

Met

Ser

Ile

Met

His

Ser
165

Val

Arg

Ser

Arg

Cys

325

Tyr Tyr His Lys
105
Arg Pro Ala Glu
120
Leu Leu Met Val
135

Met Met Glu Ala

150

GIn Val Arg Phe

Ser Pro Arg Pro

185

GIn Ile Ser Leu
200

Ile Asn Tyr Phe

215

Ala Gly His Gln

Ala Gly Asn Val

Cys Trp Cys Ser
265

Gly Ile Phe Val

280
Phe Ala Gly Trp
295
Lys Gly Phe Val
310

Thr Gln Val Met

Ala Leu Lys

Val Cys Pro

Ser Phe Tyr
140

Gly Ala Phe

155
His Gly Tyr
170

Gly Glu Tyr

Gln Gly Asp

Thr Gly Gln

Pro Val Gln
250

Tyr Lys Tyr

His Glu Arg

Trp Gly Tyr

300

Pro Glu Ala
315

Pro Met Ala

330

Phe Glu Lys Ala Gly Phe Ile Gly

Glu Leu

110
Met Asn
125

Lys Pro

Pro Ser

Asp Pro

Thr Leu

190

205

Trp Phe

Val Val

Leu His

Gln Asn

270

His Phe

285

Gln Glu

Gly Ala

Leu Tyr

Pro Leu

- 115 -

Met Ala

Thr Leu

Lys Ala

Asp Gln

160
Lys Asp
175

Arg Thr

Ala Leu

Asp Met

Gly Phe

240
Asp Trp
255

Ser Gly

Gly Asp

Ser Gln

Asp Gly

320
His Ala
335

Arg Lys
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340 345 350
Lys Ser Lys Ala Leu Thr Ala Tyr Leu Phe Tyr Leu Ile Asn Glu Val
355 360 365
Asn Asn Glu Leu Cys Glu Met Gln Tyr Gln Val Ile Thr Pro Ser Ser
370 375 380
Ala Glu Asp Arg Gly Ala Gln Val Ser Ile Ile Ala Lys Ala Asn Gly
385 390 395 400

Lys Tyr Ile Phe Glu Gln Leu Val Ala Asn Asn Val Leu Gly Asp Trp

405 410 415
Arg Glu Pro Asn Val Ile Arg Leu Ser Pro Val Pro Ser Tyr Asn Ser
420 425 430
Phe Glu Asp Val Phe Arg Thr Ala Glu Leu Leu Leu Gln Ile Gly Arg
435 440 445

Lys

<210> 43

<211> 428

<212> PRT

<213> Pedobacter sp. V48

<400> 43

Met Asn Phe Glu Asn Asn Leu Ala Phe Ala Gln Ser Leu Asp Gln Ala

1 5 10 15

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

65 70 75 80

His Lys Glu Leu Lys Lys Leu Met Gly Pro Leu Val Gly Ala Ser Thr

85 90 95

- 116 -
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Asp

Met

Arg
145

Arg

Tyr

His

Asn

225

Cys

Phe

Phe

Val

305

Ala

Tyr

Glu Val

Val Ser

115

130

Phe His

Lys His

Phe Thr

195

210

Val Pro

Ser Tyr

Val His

Trp Trp

275
Leu Pro
290

Met Pro

Gly Phe

Leu Phe

Cys Pro
100

Phe Tyr

Ala Phe

Gly Tyr

Leu Lys

Lys Tyr

245

Glu Lys
260

Gly Tyr

Glu Pro

Met Ala

Met Asn

Lys Pro

Pro Ser

135

Asp Ala
150

Ile Leu

Glu Val

Trp Phe

Val Val

215
Leu His
230

Gln Asn

His Phe

Gln Gln

Gly Ala
295
Leu Tyr

310

Thr

Val

120

Asp

Lys

Arg

Asp

200

Asp

Ser

Thr

280

Asp

Phe

Leu
105

Arg

Thr

Leu
185

Met

Phe

Trp

Asp

265

His

Ile Glu Pro Leu Arg Leu

325

His Ile Val Asn Gln Val

Thr Val

Gly Arg

Tyr Ala

155
Glu Asp
170

Val Leu

Asp Leu

Asp Ile

Pro Gly

250

Thr Thr

Arg Phe

Trp Gln

Ser Leu

315

Lys Ser

330

Asn Lys

Asn Leu His Leu Leu

Phe Lys
125
Val Glu

140

Val Glu

Ile Leu

Phe Ser

Ile Thr

205

Ala His
220

Asp Phe

Leu Asn

Lys Met

285
Val Ser
300

Lys Thr

Leu Leu

110

Ile Ile

Ser Gln

Val Ala

175
Gly Val
190

Met Ala

Ala Cys

Ser Gly

255

Arg Phe

270

Glu Lys

Cys Thr

Phe Glu

Leu Thr

335

Ser Cys
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Met

Val

Pro

160

Asn

Trp

240

Lys
320

Ser

Glu
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340

345

350

GIn Phe Glu Ile Ile Thr Pro Asp Asn Glu Asn Glu Arg Gly

355

360

365

Val Ser Ile Ile Ala Lys Gln Lys Gly Lys Glu Ile Phe Glu

370 375

380

Ile Ala Asn Asn Val Leu Gly Asp Trp Arg Glu Pro Asn Val

385 390

395

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

405

410

Gly Glu Leu Leu Leu GIn Ile Thr Lys Gly Val Ile

420

425

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

<400>

44
428
PRT
Rhodonel lum psychrophilum

44

Met Lys Asp Ile Lys Tyr Glu Tyr Ser

1

5

Glu Phe Phe Ala Arg

10

Asp Asn Glu Asp Pro Leu Lys

20
Lys Ile Glu Gly Lys Glu Ala
35
Leu Gln Pro Arg Ser Thr Lys
50 95
Trp Ala Glu Leu Ala Val Asp
65 70

Tyr His Val Arg Lys Lys Ser

85
Ala His Glu His Glu Val Val

100

Asp Phe

25
Ile Tyr
40

Glu Tyr

Gly His

Lys Pro

Ala Met

105

Arg

Phe

Phe

90

Asn

His Phe Leu Met Val Ser Phe Tyr Arg Pro

115

120

Asn Glu Phe Tyr

30
Cys Gly Asn Ser
45
Gln Arg Glu Leu
60
Lys Gly Glu Asp
75

Leu Ser Glu Ile

Asn Leu Ser Ser
110
Ser Lys Thr Arg

125

- 118 -

Ala Gln

Lys Leu

Ile Arg

400

Arg Thr

415

Gln Leu
15

Phe Pro

Leu Gly

Asp Asn

Ala Trp

80

Val Gly

95

Asn Leu

Phe Lys
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Ile Ile Thr Glu Ala Gly Ala Phe Pro Ser

130

Thr Gln Val Lys Phe His

145

Val Ala Pro Arg

Leu Ala Ile Glu

180

Gly Leu Gln Tyr
195

Arg Ala Gly His

210
Ala Ala Gly Asn
225

Ala Thr Trp Cys

Ser Gly Val Phe
260

Arg Phe Ala Gly

275
Glu Lys Gly Phe
290
Asn Ser Asn Val
305

Phe Glu Arg Ala

Thr Gly Tyr Leu

340
Val Ile Glu Ile
355

Leu Ser Leu Leu

Pro

165

Glu

Tyr

Ser

Val

Ser

245

Val

Trp

Lys

Leu

325

Glu

Ile

Val

150

Thr

Val

Pro

230

Tyr

His

Trp

Pro

Phe

Thr

His

135

Gly Leu Asp Pro

Glu His Thr Leu
170
Gly Glu Glu Leu
185
Gly Gln Val Phe
200

Gly Ala Asn Val

215

Met Ser Leu His

Lys Tyr Met Asn

250

Glu Arg His Ala
265

Gly His Asp Glu

280
Met Tyr Gly Ala
295

Leu Ala Ala His

Lys Asn Leu Arg
330

Leu Ile GIn Gln

345
Pro Lys Asn Pro
360

Lys Gly Gly Lys

Asp Met Tyr Met
140

Glu Lys Thr Ile

155

Arg Thr Glu Asp

Ala Leu Val Met

190

Asp Met Glu Ser
205

Gly Phe Asp Leu

220
Asp Trp Gly Val
235

Ser Gly Pro Gly

GIn Asn Pro Asp
270

Glu Glu Arg Phe

285
Asp Gly Trp Gln
300

Gln Ser Ser Leu

Glu Lys Ser Glu

[le Ser Gly Asp

350
Gln Glu Arg Gly
365

Ala Val Phe Asp

- 119 -

Leu Glu

160
Ile Leu
175

Met Ala

Ile Thr

Ala His

Asp Phe

240
Asn Val
255

Leu Pro

Lys Met

Val Ala

Asp Ile

320
Leu Leu
335

Ser Gly

Cys Gln

Glu Leu
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370 375 380
Tyr Leu Asn Gly Ile Ile Gly Asp Trp Arg His Pro Lys Val Met Arg
385 390 395 400

Ile Ala Pro Thr Pro Leu His Asn Ser Phe Leu Asp Val Phe Arg Phe

405 410 415

Ala Gln Ile Leu Glu Lys Ser Ile Leu Lys Phe Ala
420 425

<210> 45
<211> 430
<212> PRT
<213> Salinispora arenicola
<400> 45
Met Asn Lys Glu Glu Leu Asp Gln Glu Glu Lys Ala Ala Asn Arg Leu
1 5 10 15
Asp Thr Ala Asp Pro Gly His Arg His Leu Phe His Leu Pro Pro Ser

20 25 30

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

85 90 95

Gly Ala Arg Pro Ala Glu Val Val Val Met Asn Ser Leu Thr Val Asn
100 105 110
Leu His Leu Leu Met Val Ser Phe Tyr Arg Pro Val Gly Ala Arg Thr
115 120 125
Arg Ile Val Ile Glu Asp Asn Ala Phe Pro Ser Asp Ser Tyr Ala Val
130 135 140

Arg Ser GIn Ala Arg Phe His Gly Leu Asp Pro Asp Thr Thr Val Val

-120 -
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145

Arg Leu Ala Pro

Leu Asp Leu Leu

180

Gly Gly Val Asn
195

Thr Ala Ala Gly

210

His Ala Ala Gly
225

Phe Ala Ala Trp

Leu Ser Ser Val
260
Pro Arg Phe Glu

275

Met Ser Pro Val
290

Ser Asn Pro Pro

305

Leu Phe Asp Ser

Leu Thr Gly Tyr
340

Gln Leu Ala Val
355
Leu Ser Val Arg
370
Leu Arg Cys Glu

385

Arg

165

Ala

Tyr

Arg

Asn

Cys

245

Phe

Val
325

Leu

Val

Val

Tyr

150

Pro Gly Glu Asp

Ala Glu Gly Asp

Leu Thr

Ala Ala

215

Val Pro
230

Ser Tyr

Val His

Trp Trp

Arg Pro

295
Phe Ala
310

Gly Met

Glu Trp

Thr Pro

Gly Ser

375
Gly Val
390

Leu

Lys

Ser

280

Pro

Met

Thr

Leu

Arg

360

Ile

185

Glu

Ser

Tyr

Arg

265

Thr

Leu

345

Asp

Ser

Ala

Thr
170

Thr

Leu

Leu

Leu

250

His

Asp

Thr

Pro

Leu

330

Asp

Pro

Asp

155

Leu

Ile

Leu

Val

His

235

Asn

Leu

Val
315

Arg

Asp

Ala

395

Arg Thr Val

Ala Leu Val

190

Asp Ile Pro
205

Gly Trp Asp

220

Asp Trp Asp

Ser Gly Pro

Ala Asp Pro
270
Ala Val Arg

285

Glu Ala Trp
300

Arg Thr Ser

Glu Arg Ser

Ile Thr Pro

350

Arg Arg Gly
365

Glu Leu Thr

380

Arg Glu Pro
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Asp
175

Leu

Leu

Val

Phe

Leu

Val

335

Gly

Ala

Lys

Asp

160

Val

Leu

Leu

Val

Glu

320

Arg

Arg

Arg

Ile

400

SSS0l 10-2442231



Val Arg Phe Ala Pro Val Pro Leu Tyr Ser Thr Tyr His Asp Cys Trp

405

410

Arg Val Ala Asp Ala Leu Ala Ala Thr Val Glu Val Arg Gly

420
<210> 46
<211> 425
<212> PRT
<213>

<400> 46

425

Saprospira grandis str. Lewin

Met Gln Glu Val Gln Phe Glu Asp Ala Leu Asp

1
Asp Val Ser Asp
20

Lys Gln Ala Asp

35
Gly Leu Gln Pro
50
Val Trp Lys Glu
65

Trp Met Thr Tyr

Gly Ala Leu Pro

100
Leu His Leu Met
115
Lys Ile Val Ile
130
Asp Ser GIn Leu

145

5

Pro Leu Ala His

Gly Ser Pro Ile

40
Arg Leu Ala Gln
95
Leu Ala Val Glu
70
His Glu Glu Phe
85

Lys Glu Ile Thr

Met Val Ser Phe

120

Glu Gly Gly Ala
135

Arg Phe His Gly

150

Phe
25

Ile

Gln

Gly

Ser

Val

105

Tyr

Phe

GIn Leu Arg Pro Arg Met Gly Glu Asp

165

10

Arg Pro

Tyr Leu

Leu Met
His Phe
75
Arg Gln
90

Met Asn

Arg Pro

Pro Ser

Asp Pro
155
His

Leu

170

430

Tyr Ala Lys

Gln Phe His
30

Cys Gly Asn

45
Gln Asp Glu
60

Lys Ala Glu

Leu Ser Pro

Thr Leu Ser

110

Thr Lys Ser
125

Asp Lys Tyr

140

415

Ala
15

Phe

Ser

Met

Arg

Ile

95

Val

Arg

Ala

Gln

Pro

Leu

Asp

Pro

80

Val

Asn

Tyr

Val

Gln Asp Gly Leu Ile

160

Arg Thr Glu Asp Ile

- 122 -

175
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Leu Gln Ala Leu Glu Arg Glu Lys Asp

Ser

Thr

His

225

Phe

Pro

Met

Ser
305

Leu

Leu

Ser

Lys

385

Ser

Gln

180
Gly Ile Asn
195
Lys Lys Gly
210

Ala Ala Gly

Ala Val Trp

Ala Gly Ala

260

Arg Phe Glu
275

Pro Ala Thr

290

Asn Ala Pro

Phe Asn Glu

Thr Ala Tyr

340

Arg Ile Leu

355
Ile Gln Val
370

Asn Gly Val

Pro Ala Pro

Ile Leu Lys

Tyr

His

Asn

Cys
245

Phe

Phe

325

Leu

Thr

Lys

Ile
405

Lys

Tyr Thr Gly Gln

Glu Ile Gly Ala
215

Val Arg Leu Gln

230

His Tyr Lys Tyr

Val His Glu Arg

Trp Trp Gly His

Glu Pro Ala Pro

295
Leu Ala Met Val
310

Gly Met Asp Arg

Glu Phe Leu Leu
345

Pro Lys Asp Pro

360
Gly Ala Asp Arg
375
Gly Asp Trp Arg
390

Tyr Asn Ser Phe

Cys Leu Gln Leu

Ser

Cys

Met

Leu

Leu

250

His

His

Asn

Pro

Leu

330

Asn

Lys

Ser

Ile Ala Leu Val Met Leu

Phe

Val

His

235

Asn

Leu

Lys

Met
315

Leu

Asp

Leu

Pro

395

Asp

220

Asp

Ser

Asn

Asp

300

Arg

Leu

Arg

Phe
380

Asp

190
Met Lys
205

Phe Asp

Trp Gly

Gly Pro

Arg Lys

270
Ser Arg
285

Ala Trp

Ala Ser

Lys Ser

Pro Thr

350

365

Asp Asp

Val Ile

Glu Asp Val Tyr Arg

410
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Ser Ile

Leu Ala

Met Asp

240
Gly Cys
255

Asp Leu

Phe Lys

Gln Ile

Leu Ala

320
Lys Lys
335

Asp Arg

Gln Leu

Leu Val

Arg Ile
400
Met Val

415
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420

<210> 47
211> 427

<212> PRT

425

<213> Stigmatella aurantiaca DW4/3-1

<400> 47
Met Thr Glu Ala
1
Arg Met Asp Ala
20
Phe Pro Gln Ser
35

Ser Leu Gly Leu

50
Met Glu Asp Trp
65

Arg Pro Trp Leu

Leu Val Gly Ala
100

Val Asn Leu His

115
Arg Phe Lys Ile
130
Ala Val Ala Ser
145

Val Leu Lys Leu

Ser

Pro

Pro
85

Leu

Leu

Leu

Asp Pro Leu Arg Ser

10

25

GIn Gly Glu Pro Leu Val

40

Pro Arg Arg Ala Gln Gln

55

Arg Leu Gly Val Glu Gly

Tyr His Glu Asn Leu Thr

90

Pro Leu Glu Val Val Val

105

Met Met Val Ser Phe Tyr

120

Ile Glu Gly Gly Ala Phe

135

GIn Ala Arg Phe His Gly Phe

155

Glu Pro Arg Ala Gly Glu Asp

165

170

Asp Ile Leu Glu Thr Leu Glu Arg His Gly Ser

180

Leu Leu Gly Asn Val Asn Tyr Leu Thr Gly

185

Tyr

Tyr

Met

Arg

Pro

140

Asp

Thr

Glu

Met Arg Phe Glu Glu Gly Glu Gly Phe Ala Arg

15

Phe Arg Glu Glu Phe Leu

30
Leu Ala Gly Asn
45

Val Gln Glu Glu

Phe His Ala Arg
80
GIn Thr Ala Arg
95
Asn Thr Leu Ser
110

Pro Thr Arg Glu

125

Ser Asp Gln Tyr

Pro Lys Asp Ala

160

Leu Arg Thr Glu
175

Ile Ala Leu Val

190

GIn Ala Phe Asp Met Lys
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195
Ala Leu Thr Gln Ala
210
Leu Ala His Gly Ala
225

Pro Asp Phe Ala Val

245
Gly Ala Leu Gly Gly
260
Gly Leu Pro Arg Phe
275
Phe Gln Met Gly Pro
290

Gln Leu Ser Asn Pro

305
Met Glu Leu Phe Asp
325
Asp Arg Leu Thr Gly
340
Gly Phe Val Arg Ile
355

Gln Leu Ser Leu Arg

370

Leu Ser Glu Ala Gly

385

Arg Ala Ala Pro Ala
405

Phe Val Lys Val Leu

420
<210> 48
<211> 423

<212> PRT

200
Ala His Ala Arg Gly
215
Gly Asn Leu Arg Leu
230

Trp Cys Ser Tyr Lys

250
Val Phe Ile His Glu
265
Glu Gly Trp Trp Gly
280
Asp Phe Val Pro Leu
295

Pro Ile Phe GIn Leu

310
Arg Ala Thr Met Pro
330
Tyr Leu Glu Phe Leu
345
Thr Thr Pro Arg Asp
360

Phe Ser Lys Asp Pro

375
Val Cys Cys Asp Phe
390
Pro Leu Tyr Asn Ser
410
Glu Ser His Ala Arg

425

205
Cys Arg Val
220
Ser Leu His
235

Tyr Leu Asn

Arg His Ala

Asn Asp Lys

285

Pro Gly Ala
300

Ala Ala Leu

315

Ser Leu Arg

Leu Asp Arg

Val Lys Ala
365

Arg Arg Leu

380
Arg Ser Pro
395

Phe Gln Asp

Asp

Gly Phe Asp

Asp Asp Gly
240

Gly Gly Pro

255
Arg Ala Glu
270

Ala Ile Arg

Glu Gly Trp

Arg Ala Ser

320
Gly Lys Gly
335
Leu Pro Ser
350

Arg Gly Ser

Leu Thr Arg

Asp Ile Ile
400
Val Tyr Arg

415
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<213> Xanthomonas axonopodis

<400> 48

Met Thr Asp Pro Leu

1 5
Asp Pro Leu Arg Asn
20
Asp Asp Asp Gln Thr
35
Arg Ala Ala Arg Ala
50

Leu Ala Val Glu Gly

65
His Gln Leu Val Arg
85
Gly Glu Val Val Ala
100
Met Ala Ser Phe Tyr
115

Glu Ala Gly Ala Phe

130
Arg Leu His Gly Leu
145
Asp Glu Pro Asn Gly
165
Ala Gln His Gly Pro
180

Tyr Arg Thr Gly Gln

195
Arg Ala Gln Gly Ala
210

Asn Leu Pro Leu Thr

Ser Arg Ala His Ala Ala Ala Leu Asp Ala Ala

10

Leu Arg Asp Ala Phe Val

Tyr Phe

Met Val

55

His Phe

70

Asp Ala

Met Asn

Arg Pro

Pro Ser

135
Asp Pro
150

Thr Val

His Leu

Ala Phe

Ala Val
215

Leu His

Val
40

Asp

Thr

Leu

Thr

Thr

120

Asp

Ser

Ala

Asp

200

Gly

Asp

25

Gly Asn

Glu Val

Gly Pro

Ala Arg

90
Leu Ser
105

Ala Glu

Arg His

Thr His

Met Ser

170
Leu Val
185

Leu Ala

Phe Asp

Asp Gly

Ser

Leu

Thr

75

Val

Val

Arg

Leu

155

Leu

Leu

Val

15
Phe Pro Gln His Gly
30
Leu Gly Leu Gln Pro
45
Asp Gln Trp Gly Ala
60

Gln Trp Leu Thr Tyr

80
Val Gly Ala Gln Pro
95
Asn Leu His Leu Met
110
Gly Ala Ile Leu Ile
125

Val Glu Ser Gln Leu

Ile Glu Val Glu Ala
160

175
Trp Pro Gly Ile Gln
190

Ile Val Arg Leu Ala

205
Ala His Ala Val Gly
220

Asp Phe Ala Val Trp
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225 230 235 240
Cys His Tyr Lys Tyr Leu Asn Ala Gly Pro Gly Ala Val Gly Gly Cys
245 250 255

Phe Val His Ala Arg His Ala Thr Ser Asp Leu Pro Arg Met Ala Gly

260 265 270
Trp Trp Gly His Glu Gln Gln Thr Arg Phe Arg Met Asp Pro Gln Phe
275 280 285
Val Pro Ser Pro Gly Ala Glu Gly Trp Gln Leu Ser Asn Pro Pro Val
290 295 300
Leu Ala Leu Ala Pro Leu Arg Ala Ser Leu Ala Leu Phe Asp Gln Ala
305 310 315 320

Gly Met Ala Ala Leu Arg Ala Lys Ser Glu Gln Leu Thr Gly His Leu

325 330 335
Glu Gln Leu Ile His Ala Arg Ala Pro Gln Val Leu GIn Ile Val Thr
340 345 350
Pro Val Glu Pro Ala Arg Arg Gly Cys Gln Leu Ser Leu Arg Val Ala
355 360 365

Gly Gly Arg Ala Arg Gly Arg Ala Leu Phe Glu His Leu His Ala Ala

=

370 375 380

Gly Val Leu Gly Asp Trp Arg Glu Pro Asp Val Ile Arg Ile Ala Pro

385 390 395 400
Val Pro Leu Tyr Asn Arg Phe Ser Asp Leu His Thr Phe Val Glu Gln
405 410 415
Val Glu Ala Trp Ala Ala Ala
420
<210> 49
<211> 422
<212> PRT
<213> Psychroflexus gondwanensis
<400> 49
Met Lys Tyr Gln Asn Thr Lys Ser Phe Ala Glu Gln Leu Asp Glu Ala

1 5 10 15
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Asp Pro

Asp Gly

Pro Lys

50

Asp Leu

65

Ser Asn

Pro Gln

Met Met

145

Pro Arg

Asn Tyr

Ser Lys

210
Gly Asn
225

Trp Cys

Cys Phe

Leu Lys

20
Ser Pro
35

Gln Thr

Gly Val

Glu Asp

100
Val Ser
115

Ser Asp

Phe His

Pro Gly

Glu His

180
Tyr Ser
195

Thr Lys

Thr Tyr

[le His

Ala Tyr Arg Ser Glu Phe Leu Phe Pro Lys Ala Lys

25
Lys Val Tyr Leu Cys
40
Ser Ala Phe Ile GIn
55
Glu Gly His Ser His
70

Leu Ala Asp Ser Met

85
Val Ile Met Asn Thr
105
Phe Tyr Lys Pro Thr
120
Ala Phe Pro Ser Asp
135

Asn Ile Asp Pro Lys

150

Glu His Leu Cys Arg

Gly Asp Glu Ile Ala

185

Gly Gln Ala Tyr Asp
200

Asp Ile Thr Val Gly

215
Pro Asn Leu His Asp
230
Lys Tyr Leu Asn Ser
245

Glu Lys His Ile Ala

Gly Asn

Gln Glu

Ala Thr

75

Ala Lys

90

Leu Thr

Pro Lys

Lys Tyr

Thr Glu

170

Leu Val

Leu Lys

Phe Asp

Ser

Leu

60

His

Val

Lys

140

Leu

Asp

Met

Arg

Leu

30
Leu Gly Leu Gln
45

Gln Asp Trp Ala

Pro Trp Met Thr

Val Gly Ala Gln

95
Asn Leu His Leu
110
Phe Lys Ile Leu
125

Val Glu Ser Gln

Leu Leu Trp Lys

160
Phe Glu Gln Ile
175
Ile Gly Ser Thr
190

Ile Thr Glu Val

Ala His Gly Ala

Asp Phe Ala Val

240

Gly Pro Gly Ser Leu Gly Gly

250

255

Asp Glu His Ile Asn Arg Phe
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260 265 270

Val Gly Trp Trp Gly His Asn Lys Asp Ser Arg Phe Asn Met Arg Val

275 280 285
Asp Phe Asp Pro Ile Pro Thr Ala Asp Gly Trp Gln Leu Ser Asn Pro
290 295 300
Pro Ile Leu Ser Leu Ala Gly Thr Arg Ser Ser Leu Asp Leu Phe Asp
305 310 315 320
Lys Ala Gly Phe Asp Asn Ile Arg Lys Lys Ser Val Leu Leu Thr Gly
325 330 335

Phe Leu Glu Phe Leu Ile Asp Asp Leu Asp Met Glu Glu Ile Ser Ile

@

340 345 350
Leu Thr Pro Arg Ser Pro Glu Glu Arg Gly Cys Gln Leu Ser Ile Gln
355 360 365
Val Lys Asn Ala Asn Lys Ser Leu Phe His Gln Leu Met Asp Lys Gly
370 375 380
Val Val Ala Asp Trp Arg Glu Pro Asp Val Ile Arg Ile Ala Pro Ala
385 390 395 400

Pro Leu Tyr Asn Ser Tyr Thr Asp Val Phe Thr Phe Val Glu Ile Leu

405 410 415
Lys His Cys Leu Asn Ala
420
<210> 50
<211> 422
<212> PRT
<213> Lewinella cohaerens
<400> 50
Met Thr Tyr Gln Ala Thr Arg Glu Tyr Ala Gln Ser Gln Asp Asp Lys
1 5 10 15
Asp Pro Met Arg Gly Phe Arg Glu Arg Phe His Leu Pro Arg Gln Ala
20 25 30

Asn Gly Glu Pro Phe Ile Tyr Leu Cys Gly Asn Ser Leu Gly Leu Gln
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Pro

Asn

65

Tyr

Pro

Met

Met

Leu

145

Leu

Asn

225

Trp

Cys

Thr

Lys
50

Leu

His

Met

130

Lys

Arg

Tyr

His

210

Asn

Cys

Phe

Gly

35

Ser

Val

115

Phe

Asp

Tyr

195

Val

Ser

Val

Trp

275

Thr Lys Ala Ala
55
Val Glu Gly His
70
Phe Leu Thr Glu
85

Val Val Met Met

100

Ser Phe Tyr Arg

Asp Ala Phe Pro

135

His Gly Tyr Asp
150

Gly Glu Val Leu

180

Thr Gly Gln Phe

Gln Gly Cys Met
215

Pro Leu Asp Leu

230
Tyr Lys Tyr Ile
245
His Glu Arg His
260

Trp Gly His Asn

40

45

[le Asp GIn Glu Leu Leu Asp Trp Gln

Leu His

Lys Met

Asn Thr

105
Pro Glu
120

Ser Asp

Pro Ala

Ile Arg

Phe Asn
200

Val Gly

His Asp

Asn Ser

Ala His

265

Ala Lys

75
Ala Glu
90

Leu Thr

Gly Lys

Arg Tyr

Glu His

155

Glu Glu

170

Leu Val

Met Pro

Phe Asp

Ser Gly

235
Gly Pro
250

Asp Lys

60

Asn Pro

Ile Val

Val Asn

Arg Thr

125
Ala Tle
140

Leu Val

Asp Ile

Leu Leu

Glu Ile

205
Cys Ala
220

Ala Asp

Gly Ser

Glu Leu

Trp Leu Pro

80

Gly Ala Lys
95

Leu His Leu

110

Lys Ile Leu

Ser Ser Gln

Glu Leu Lys
160

Ala His Ile

175
Gly Asn Thr
190

Thr Lys Leu

His Gly Ala

Phe Ala Val

240

Val Ser Gly
255

Pro Arg Phe

270

Lys Val Thr Arg Phe Gly Met Arg Asp

280

285

- 130 -
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Asp Phe Asp Pro Ile Pro Gly Val Glu Ala Trp Gln Leu Ser

290
Pro Ile Leu Ser Leu
305
Glu Ala Gly Met Asn
325
Tyr Leu Glu Tyr Leu
340

Ile Thr Pro Arg Asp

355
Val Gln Asp Ala Asp
370

Val Ile Ala Asp Trp
385
Pro Leu Tyr Asn Thr

405
Gly Glu Lys Met Glu

420

<210> 51
<211> 425

<212> PRT

<213> Lewinella persica

<400> 51

300

Ala Ala Ile Lys Ala Ser Leu Glu Val

310

315

Asn Leu Arg Gln Lys Ser Leu Ala Leu

330

Val Asp Gln Leu Pro Gly Gly Lys Ile

350

Pro Glu Arg Arg Gly Cys Gln Leu Ser

365

Lys Ser Leu Tyr Glu Ala Ile Ser Ala

380

Arg Glu Pro Asp Val Ile Arg Val Ala

390

395

Phe Thr Glu Val Tyr Asp Phe Val Lys

Ala

410

Asn Pro

Phe Ala

320
Thr Gly
335

Ser Ile

Ile Gln

Ala Gly

Pro Val
400
Ile Leu

415

Met Val Glu Glu Phe Gln Asn Asp Leu Ala Phe Ala Arg Lys Met Asp

1 5

10

15

Glu Arg Asp Glu Leu Arg Ala Tyr Arg Ser Gln Tyr His Met Pro Val

20

GIn Ala Asn Gly Gln Pro Tyr Val Tyr Leu Cys Gly Asn Ser Leu Gly

35

30

45

Leu Gln Pro Lys Ala Thr Glu Gly Tyr Leu Leu Gln Glu Leu Glu Asp

50

60

- 131 -

SSS0l 10-2442231



Trp Lys

65

Met Pro

Ala Lys

His Leu

Gly Val

Asn Thr

Glu His
210

Gly Gly

Arg Phe

Arg Asp

290

Asn Pro

Asn Leu

Tyr His

Pro Ser

100

Met Met

115

Ile Arg

Ala Arg

Ile Asp

180

Asn Tyr

195

Gly His

Gly Asn

Trp Cys

Ala Phe

260

Ala Phe

Pro Ile

Gly Val Glu Gly
70

Glu Phe Leu Thr

85

Glu Val Val Val

Val Ser Phe Tyr

120
Ala Asp Ala Phe
135

Phe His Gly Leu

Asp Gly Glu Val
165

Ala His Ser Glu

Tyr Thr Gly Gln

Ala Lys Gly Cys

Val Pro Leu Asn
230

Asn Tyr Lys Tyr

245

Ile His Glu Arg

Trp Trp Gly His

280

Asp Pro Thr Pro
295

Leu Ala Met Val

His

Met
105

Arg

Pro

Ser

Cys

Asp

185

Phe

Met

Leu

Leu

His

265

Asn

Gly

Ala

Phe

90

Asn

Pro

Ser

Pro

Leu

170

Phe

Val

His

Asn

250

Lys

Thr

Val

His

75

Met

Thr

Val

Asp

155

Arg

Asp

Asp
235

Ser

Asp

Glu

Trp

Ala Lys Asn Pro

Ala

Leu

Lys
140

Asp

Leu

Met

Phe
220

Ser

Ser

Thr

Ala

300

Ser

Arg Val

Thr Val

110

Arg Arg

125

Tyr Ala

Cys Leu

Glu Asp

Ile Leu

190
Lys Thr
205

Asp Cys

Gly Cys

Pro Gly

Lys Asp

270
Arg Phe
285

Trp Gln

Ala Leu

- 132 -

Val
95

Asn

Lys

Val

175

Leu

Asp

Lys

Leu

Lys

Trp

80

Leu

Lys

160

Leu

Ser

His

Phe

240

Met

Pro

Met

Ser

Leu
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305 310 315

Phe Asp Glu Val Gly Met Thr Arg Leu Arg Lys
325 330

Thr Gly Tyr Leu Glu Tyr Leu Val Asn Thr Leu

340 345

Lys Ala Ile

Gly Asp Asp

350

320
Ser Leu
335

Val Val

Asn Ile Val Thr Pro Ala Asp Pro Ala Gln Arg Gly Ser Gln Leu Ser

355 360

Ile Gln Val Lys Thr Ala Asp Lys Lys Leu Phe

370 375
Ala Gly Val Ile Ala Asp Trp Arg Glu Pro Asp
385 390 395
Pro Val Pro Met Tyr Asn Ser Tyr Glu Asp Val
405 410
Ile Leu Lys Ser Ala Ile Ala Gly Asn
420 425
<210> 52
<211> 424
<212> PRT
<213> Pontibacter roseus

<400> 52

365

Asn Lys Ile

380

Val Ile Arg

Tyr Asn Phe

Thr Glu

Val Ala
400
Tyr Thr

415

Met Asn Tyr Gln Asn Thr Leu Ala Phe Ala Gln Glu Gln Asp Asn Leu

1 5 10
Asp Pro Leu Lys His Phe Lys Asp Arg Phe Tyr
20 25
Gly Arg Asp Ala Ile Tyr Phe Cys Gly Asn Ser
35 40
Lys Ser Ala Gln Met Tyr Ile Asp Asn Glu Met

50 55

Phe Pro Gln
30
Leu Gly Leu
45
Tyr Lys Trp

60

15

Val Asn

Gln Pro

Ala Asn

Tyr Ala Val Glu Gly His Phe Lys Val Glu Glu Pro Trp Phe Asn Tyr

65 70 75

80

His Arg Leu Leu Thr Asp Gly Ala Ala Arg Val Val Gly Ala Arg Pro

85 90
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Gln Glu Val

Leu Val Ser
115

Glu Gly Gly

130
Lys Phe His
145

Arg Glu Gly

Tyr Tyr Thr

195
His Gly Val
210
Asn Val Pro
225

Cys Thr Tyr

Phe Val His

Gly Trp Trp
275
Phe Ile Pro
290
Ile Leu Pro
305

Ala Gly Met

Leu Glu Tyr

Val
100

Phe

Leu

Lys

Met

Met

Asp

Leu

Ile Met Asn Gln Leu

Tyr

Phe

Tyr

His

165

Asp

Tyr
245

Arg

His

Thr

Asn

325

Ile

Arg Pro

Pro Ser

135
Thr Pro
150

Thr Leu

Glu Leu

Val Tyr

Val Val

215
Leu His
230

Leu Asn

His Ala

Asp Ala

Gly Ala

295
Val His
310

Leu Arg

Asp Asp

105
Glu Gly Arg
120

Asp Gln Tyr

Glu Glu Ala

Arg Thr Glu

170

Ala Leu Val
185

Asp Met Ala

200

Gly Phe Asp

Asp Trp Gly

Ser Gly Pro

250

Asn Asn Pro

265

Ser Val Arg

280

Glu Gly Trp

Arg Ala Ala

Ala Lys Ser

330

110
[le Lys Ile
125

Leu Glu Thr

Ile Glu Leu

Ile Leu Lys

Met Gly Gly
190

Ile Thr Gln

205
Ala His Ala
220

Asp Phe Ala

Gly Gly Thr Ala

Asp Leu Pro Arg

270

Phe Gln Met Lys

285

Gln Leu Ser Asn

300

Leu Glu Leu Phe

Glu Lys Leu Thr

Val His Val Gly Lys Glu Leu

- 134 -

Thr Val Asn Leu His Leu Met

Ile Met

Gln Val

Phe Pro

160
Ser Ile
175

Ile Asn

Ala Gly

Ala Gly

Val Trp

240
Gly Val
255

Phe Ala

Lys Gly

Ala Gln

Asp Glu

320

Gly Tyr

335

Leu Glu
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340 345 350
Met Ile Thr Pro Arg Asp Pro Gln Ala Arg Gly Cys Gln Ile Ser Leu
355 360 365
Leu Val Lys Gln Asn Ala Arg Glu Leu Phe Asn Arg Leu Met Glu Ala
370 375 380

Gly Ile Ile Val Asp Phe Arg Glu Pro Ser Val Ile Arg Val Ala Pro

385 390 395 400

Thr Pro Leu Tyr Asn Ser Phe Glu Glu Val Tyr Arg Phe Ser Glu Ile

405

Leu His Asp Cys Leu Gln Ser His

<210> 53

420

<211> 1304

<212> DNA

<213> Artificial Sequence

410

<220><223> Synthetic polynucleotide

<400> 53

ccatgggegg

atgaagcgat

taccgaagga
cggcttcecca
ggtttgaagg
gcaaaatctt
tgcacatgtt
atggcccagce

aagaagaagg

actttctgceg
tgaattttct
ctggectgctg
atgatcttgg
gaggtccagg

gegggtggtg

acaccatcat

cagcctggat

acctggagca
gaaactggaa
cgagggtaat
aggagcggaa
gttgattagt
ctttcegtcec

tcttattctg

cgtgataaag
gagcggcecag
cgtcggttat
cggcgacttt
catagcctac

gggcaatgat

caccaccacg

agccttgatc

ctgtatttct
gaacagttac
tggtataaca
agcaatgaag
ttctatcgtc
gatctgtatg

atagaaccgc

aagcaaggag
gtgctgaaag
gatctggege
gcggtgggcet
gttcacgegt

ccgaataccc

gcggceattga

ccttacagaa

gcagcaatag
agcggtggag
gcttggaaga
tgaccctgat
cgaccaaaat
ccattaagtc

gtcecgggega

aggaaattgc
tggatgaaat
atgcagcagg
gctcctacaa
cacatcacca

ggttttactt

aaaactgaaa

attcaaagaa

tctgggecttg
cgaattaggc
gcctattgtg
gaatagcttg
gcgttataag
gcatctgegt

acatctggtg

gttggtgttt
cacccgttat
caatattccc
atatctgtgc
ccaacagttc

ccccaaagag

415

cagtatcacg

tgctttacat

cccgcegaaag
gctcgtggat
cgtccattga
accgtgaatc
atactgattg
tttcataaga

caggaagaag

ctgaactgcg
gCcaaggagg
ttaagcttgc
ggaggcccag
gtgcgtttca

tttgtgcecgt

- 135 -

60
120

180
240
300
360
420
480

540

600
660
720
780
840

900
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atggegg

ttgcgge
aacaaac
taacccc
gtagcga
cgaacat
ttgcgta
<210>
<211>
<212>

<213>

tgce

act
agc
gaa
aga
tct
cac
54

431
PRT

gagctcctgg

ggaggtgttt

gttcctgtat

agaaccggag

gatcttacgg

gegtgtggeg

ctttctggaa

caggtgagca

gaggaagegg
accctgttag
ctgcgtggct
aagctggaac
ccgageccgt

gtcctgaaaa

Artificial Sequence

cceegtegat

gcatggagaa
aaaatgctcg
gtcagcttag
gtttaggcat
tgtacaccag

ccatttgaga

<220><223> Synthetic polypeptide

<400>

54

Met Gly Gly His His His His His His Gly Gly

1

5

10

GIn Tyr His Asp Glu Ala Ile Ser Leu Asp Ser

20

25

Lys Phe Lys Glu Cys Phe Thr Leu Pro Lys Glu

35

40

Phe Cys Ser Asn Ser Leu Gly Leu Pro Ala Lys

50

55

Leu Glu Glu Gln Leu Gln Arg Trp Ser Glu Leu

65

70

75

Phe Glu Gly Glu Gly Asn Trp Tyr Asn Ser Leu

85

90

Arg Pro Leu Ser Lys Ile Leu Gly Ala Glu Ser

100

105

Met Asn Ser Leu Thr Val Asn Leu His Met Leu

115

120

Arg Pro Thr Lys Met Arg Tyr Lys Ile Leu Ile

130

135

tctggcgaaa

tatacgtgaa
cggcacccat
cctgegtatc
tacatgcgat
cttttacgaa

attc

Ile Glu Lys

Leu Asp Pro

30

Pro Gly Ala
45

Ala Ala Ser

60

Gly Ala Arg

Glu Glu Pro

Asn Glu Val
110

Leu Ile Ser

125
Asp Gly Pro

140

- 136 -

ctgcegttaa

aagagcaaga
tttgatatga
aaatgcagcc
ttcegttege

atctatcgtt

Leu Lys
15

Leu Gln

Leu Tyr

Gln Lys

Gly Trp

80
[le Val
95

Thr Leu

Phe Tyr

Ala Phe

960

1020
1080
1140
1200
1260

1304

SSS0l 10-2442231



Pro

145

Lys

225

Asp

His

Thr

Ser

305

Lys

Arg

Gly

Leu

Ser Asp Leu

Glu Gly Leu

Glu Glu Asp

180
Leu Val Phe
195
Val Asp Glu
210

Tyr Asp Leu

Leu Gly Gly

Gly Pro Gly
260
GIn Gln Phe
275
Arg Phe Tyr
290

Trp Gln Val

Ala Leu Glu

Ser Lys Lys

340

Gly Thr His
355

Cys Gln Leu

370

Tyr

165

Phe

Leu

Asp

245

Val

Phe

Ser

Val

325

Phe

Ser

Ala Ile Lys
150

Leu Ile Glu

Leu Arg Val

Asn Cys Val
200
Thr Arg Tyr
215
His Ala Ala
230

Phe Ala Val

Pro Gly Ile

Arg Phe Ser

280

Pro Lys Glu
295

Thr Pro Ser

310

Phe Glu Glu

Thr Ala Phe

@

Asp Met I

360

Leu Arg Ile

375

Arg Lys Leu Glu Arg Leu Gly

Ser His

Pro Arg

170

Ile Lys

185

Asn Phe

Ala Lys

Gly Asn

Gly Cys

250

Ala Tyr

265

Gly Trp

Phe Val

Ile Leu

Lys Cys

Ile Thr

Leu
155

Pro

Lys

Leu

235

Ser

Val

Trp

Pro

315

Met

Thr

Lys

Ser

Cys

Arg Phe His

Gly Glu His

GIn Gly Glu

190
Ser Gly Gln
205
Ala Gly Cys
220

Pro Leu Ser

Tyr Lys Tyr

His Ala Ser
270
Gly Asn Asp
285
Tyr Gly Gly
300

Lys Leu Pro

Glu Asn Ile

Lys

Leu

175

Val

Cys

Leu

Leu

255

His

Pro

Ala

Leu

Arg

335

Lys
160

Val

Leu

Val

His

240

Cys

His

Asn

Ser

Leu Leu Glu Asn Ala

350

Glu Pro Glu Leu Arg

365

Arg Ser Glu Glu Ile

380

Asp Phe Arg Ser Pro
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385

390

395

400

Asn Ile Leu Arg Val Ala Pro Ser Pro Leu Tyr Thr Ser Phe Tyr Glu

405

410

415

[le Tyr Arg Phe Ala Tyr Thr Phe Leu Glu Val Leu Lys Thr Ile

<210> 55

<211> 464
<212> PRT

<213>

<220><223>
<400> 55
Met Glu Pro
1

Ala Ala Glu

Leu Asp Glu
35

Pro Lys Ile

50
Asp Glu Asn
65

Lys Met Val

Ile Ala Ala

Asp Glu Ser

115
Lys Glu Ile
130
Met Leu Ser
145

Glu Ala Lys

420

425

Artificial Sequence

Synthetic polypeptide

Ser
5
Leu Lys Cys

20

Asp Lys

Asp Leu

Ile Tyr
70

Lys Thr Tyr

85

Tyr Gly His

100

Leu Met
Phe Phe Lys
150

Ala Phe Pro

10

Ser Leu Glu Leu Pro Ala Asp Thr Val

His Pro Thr Asp Glu Arg Val

25

Leu Arg His Phe Arg Glu

40

Pro Pro Val Asp Leu Ser

55

Cys
45

Leu

60

430

Gln Arg Ile
15

Ala Leu His

30

Phe Tyr Ile

Val Asn Lys

Phe Leu Gly Asn Ser Leu Gly Leu Gln Pro

Leu Glu Glu Glu Leu Asp

90

Glu Val Gly Lys

105

120

Val Gly Leu Met Lys Asp Ile Val

Asn Ala Leu Thr

135

Pro Thr Pro Lys

Ser Asp His Tyr

75

Lys

Arg Pro Trp

Gly

125

Val Asn Leu

140

Arg Tyr Lys
155

Ala Ile Glu

80
Trp Ala Lys
95
Ile Thr Gly
110

Ala Asn Glu

His Leu Leu

Ile Leu Leu
160

Ser Gln Leu
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Gln Leu His

Arg Glu Gly
195
Glu Lys Glu
210
Phe Tyr Thr
225

Gln Ala Lys

Asn Val Glu

Cys Ser Tyr

275

Phe Ile His
290

Trp Met Gly

305

Leu Leu Val

Met Lys Ala
355

Tyr Leu lle

370
Pro Val Val
385

Gln Leu Thr

165

Gly Leu

180

Glu Glu

Gly Asp

Gly GIn

Gly Cys

245
Leu Tyr
260

Lys Tyr

Glu Lys

His Glu

Pro Gly

325
Cys Ser
340

Leu Arg

Lys His

Asn Ile

Ile Thr

405

Asn

Thr

Ser

His

230

Tyr

Leu

Leu

His

Leu

310

Val

Leu

Lys

Asn

390

Phe

Ile Glu Glu

Leu

215

Phe

Val

His

Asn

295

Ser

Cys

His

Lys

Tyr

375

Thr

Ser

Arg

200

Asn

Asp

280

His

Thr

Ser

360

Pro

Val

185

Val

Phe

Trp

265

Thr

Arg

Phe

Ser

345

Val

Lys

Ser

Pro

170

Ser Met

Glu Asp

Ile Leu

Pro Ala

235

Asp Leu

250

Gly Val

Ala Gly

Ile Lys

Phe Lys

315
Arg Ile
330

Leu Glu

Leu Leu

Asp Lys

His Val
395
Asn Lys

410

175

Arg Met Ile Lys

190
Ile Leu Glu Val
205
Phe Ser Gly Val
220

Ile Thr Lys Ala

Ala His Ala Val

255
Asp Phe Ala Cys
270
Gly Ile Ala Gly
285
Pro Ala Leu Val
300

Met Asp Asn Lys

Ser Asn Pro Pro
335
[le Phe Lys Gln
350
Thr Gly Tyr Leu
365

Ala Ala Thr Lys

380

Glu Glu Arg Gly

Asp Val Phe Gln

415
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Pro

His

Trp

Leu

320

Thr

Lys

Cys
400

Glu
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SSS0l 10-2442231

Leu Glu Lys Arg Gly Val Val Cys Asp Lys Arg Asn Pro Asn Gly Ile
420 425 430

Arg Val Ala Pro Val Pro Leu Tyr Asn Ser Phe His Asp Val Tyr Lys

435 440 445
Phe Thr Asn Leu Leu Thr Ser Ile Leu Asp Ser Ala Glu Thr Lys Asn
450 455 460
<210> 56
<211> 464
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic polypeptide
<400> 56
Met Glu Pro Ser Ser Leu Glu Leu Pro Ala Asp Thr Val GIn Arg Ile
1 5 10 15

Ala Ala Glu Leu Lys Cys His Pro Thr Asp Glu Arg Val Ala Leu His

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

Lys Met Val Lys Thr Tyr Leu Glu Glu Glu Leu Asp Lys Trp Ala Lys

85 90 95
Ile Ala Ala Tyr Gly His Glu Val Gly Lys Arg Pro Trp Ile Thr Gly
100 105 110
Asp Glu Ser Ile Val Gly Leu Met Lys Asp Ile Val Gly Ala Asn Glu
115 120 125
Lys Glu Ile Ala Leu Met Asn Ala Leu Thr Val Asn Leu His Leu Leu
130 135 140

Met Leu Ser Phe Phe Lys Pro Thr Pro Lys Arg Tyr Lys Ile Leu Leu
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145

Glu Ala

Gln Leu

Arg Glu

Glu Lys

210
Phe Tyr

225

Asn Val

Cys Ser

Phe Ile

290
Trp Leu
305

Gln Leu

Leu Leu

Met Lys

Tyr Leu
370
Pro Val

385

Lys

His

Gly

195

Thr

Lys

Tyr

275

His

Val

Val

Ala Phe

165
Gly Leu
180

Glu Glu

Gly Asp

Gly Gln

Gly Cys

245

Leu Tyr

260

Lys Tyr

Glu Lys

His Glu

Pro Gly

325

Cys Ser

340

Leu Arg

Lys His

Asn Ile

150

Pro Ser

Asn Ile

Thr Leu

Ser Ile

215
His Phe
230

Tyr Val

Leu His

Leu Asn

His Ala

295
Leu Ser
310

Val Cys

Leu His

Lys Lys

Asn Tyr
375
Ile Thr

390

Asp His

Glu Glu

185

Arg Ile

200

Asn Ile

Gly Phe

Asp Trp

265

280

His Thr

Thr Arg

Gly Phe

Ala Ser

345
Ser Val
360

Gly Lys

Pro Ser

155
Tyr Ala
170

Ser Met

Glu Asp

Ile Leu

Pro Ala
235
Asp Leu

250

Ile Lys

Phe Lys

315
Arg Ile
330

Leu Glu

Leu Leu

Asp Lys

His Val

395

Ile Glu Ser Gln
175
Arg Met Ile Lys
190
Ile Leu Glu Val
205

Phe Ser Gly Val

220

Ile Thr Lys Ala

Ala His Ala Val

255

Asp Phe Ala Cys
270

Gly Ile Ala Gly

Pro Ala Leu Val
300

Met Asp Asn Lys

Ser Asn Pro Pro
335

Ile Phe Lys Gln

350
Thr Gly Tyr Leu
365
Ala Ala Thr Lys
380

Glu Glu Arg Gly
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160

Leu

Pro

His

Trp

Leu

320

Thr

Lys

Cys

400
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GIn Leu Thr
Leu Glu Lys
Arg Val Ala
435
Phe Thr Asn
450
<210> 57
<211> 420
<212> PRT
<213>

<400> 57
[le Glu Lys
1

Leu Asp Pro

Pro Gly Ala
35
Ala Ala Ser

50

Gly Ala Arg
65

Glu Glu Pro

Asn Glu Val

Leu Ile Ser

115

Asp Gly Pro

130

Ile Thr Phe Ser Val

405
Arg Gly Val Val Cys
420
Pro Val Pro Leu Tyr
440
Leu Leu Thr Ser Ile

455

Chlamydophila pecorum

Leu Lys Gln Tyr His
5
Leu Gln Lys Phe Lys
20
Leu Tyr Phe Cys Ser
40
Gln Lys Leu Glu Glu

55

Gly Trp Phe Glu Gly
70
Ile Val Arg Pro Leu
85
Thr Leu Met Asn Ser
100
Phe Tyr Arg Pro Thr

120

Ala Phe Pro Ser Asp

135

Pro

Asp
425

Asn

Leu

Asp

Ser

Leu

105

Lys

Leu

Asn Lys Asp Val Phe Gln Glu

410

Lys

Ser

Asp

10

Cys

Ser

Leu

Gly

Lys

90

Thr

Met

Tyr

Arg Asn Pro

Phe His Asp
445
Ser Ala Glu

460

Ala Ile Ser

Phe Thr Leu

Leu Gly Leu

45

Gln Arg Trp
60

Asn Trp Tyr
75

Ile Leu Gly

Val Asn Leu

Arg Tyr Lys

125

Ala Ile Lys

140

415
Asn Gly Ile
430

Val Tyr Lys

Thr Lys Asn

Leu Asp Ser
15

Pro Lys Glu

30

Pro Ala Lys

Ser Glu Leu

Asn Ser Leu
80
Ala Glu Ser
95
His Met Leu
110

Ile Leu Ile

Ser His Leu

- 142 -
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Arg Phe
145

Gly Glu

GIn Gly

Ser Gly

Ala Gly

210

Pro Leu

225

Tyr Lys

His Ala

Gly Asn

Tyr Gly

290

Lys Leu

305

Glu Asn

Leu Leu

Glu Pro

Arg Ser

370

Asp Phe

His Lys

His Leu

Glu Glu

180

Gln Val
195

Cys Cys

Ser Leu

Tyr Leu

Ser His

260
Asp Pro
275

Gly Ala

Pro Leu

Ile Arg

Glu Asn

340
Glu Leu
355

Glu Glu

Arg Ser

Lys

Val

165

Leu

Val

His

Cys

245

His

Asn

Ser

Arg

Ile

Pro

Glu Glu Gly Leu Ile

150

Gln Glu Glu Asp Phe
170

Ala Leu Val Phe Leu

185

Lys Val Asp Glu Ile
200
Gly Tyr Asp Leu Ala
215
Asp Leu Gly Gly Asp
230
Gly Gly Pro Gly Gly

250

His Gln Gln Phe Val
265
Thr Arg Phe Tyr Phe
280
Ser Trp Gln Val Ser
295

Ala Ala Leu Glu Val
310

Lys Ser Lys Lys Gln
330
Arg Gly Thr His Phe
345
Gly Cys Gln Leu Ser
360
Leu Arg Lys Leu Glu

375

Asn Ile Leu Arg Val

Leu
155

Leu

Asn

Thr

His

Phe

235

Pro

Arg

Pro

Thr

Phe

315

Thr

Asp

Leu

Arg

Ala

Ile Glu Pro

Arg Val Ile

Cys Val Asn

190

Arg Tyr Ala

205

Ala Val Gly

Phe Ser Gly

270

Lys Glu Phe
285

Pro Ser Ile

300

Ala Phe Leu

Met Ile Thr

350

Arg Ile Lys
365

Leu Gly Ile

380

Pro Ser Pro
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Arg Pro

160
Lys Lys
175

Phe Leu

Lys Glu

Asn Ile

Cys Ser

240

Tyr Val

255

Trp Trp

Val Pro

Leu Ala

Gly Met
320

Tyr Thr

335

Pro Lys

Cys Ser

Thr Cys

Leu Tyr
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385 390 395 400

Thr Ser Phe Tyr Glu Ile Tyr Arg Phe Ala Tyr Thr Phe Leu Glu Val
405 410 415

Leu Lys Thr Ile

420
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