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New actinomycete integrative and conjugative element from Actinoplanes sp. SE50/110 as
plasmid for genetic transformation of related Actinobacteria.

Description of the invention

The prokaryotic organism Actinoplanes sp. SE50/110 produces the alpha-glucosidase inhibitor
acarbose, which is used worldwide in the treatment of diabetes mellitus type-2. Based on the fact,
that the incidence of diabetes type-2 is rapidly rising worldwide, an increasing demand for
acarbose is expected in the future. In order to meet these expectations, genetic manipulations of
the strain and its derivatives have to be carried out, aiming at increasing acarbose yields.
However, currently no tools for genetic manipulation exist for this strain, hampering the process

of strain improvement.

The present invention is directed to an innate DNA sequence within the complete genome
sequence of Actinoplanes sp. SE50/110 which resembles the structure of an actinomycete
integrative and conjugative element (AICE). Related AICEs were used for establishing genetic
manipulation tools for other bacteria in the past. In this document, we describe the unique
features of the specific AICE found in Actinoplanes sp. SE50/110, which are clearly distinct from
any other known AICE as a whole, but share minor parts with varying sequence similarity with

other characterized AICEs from other species.
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Description of the Invention

Actinoplanes sp. SE50/110 is a Gram-positive, aerobic bacterium with a high G+C content
genome of about 9.25 MB in size (Schwientek et al., 2012). The medically important organism is
the natural producer of a variety of chemically related substances, which were found to inhibit
human alpha-glucosidases (Caspary and Graf, 1979), making them especially suitable for
pharmaceutical applications (Frommer et al, 1975, 1977 a, 1977 b, 1979). In particular, the
pseudotetrasaccharide acarbose, which is synthesized through enzymes encoded in the well
characterized acarbose gene cluster (Wehmeier and Piepersberg, 2004), is used worldwide in the

treatment of type-2 diabetes mellitus (non-insulin-dependent).

Diabetes mellitus type-2 is a chronic disease with more than 250 million people affected
worldwide. Inappropriately managed or untreated, it can lead to severe cases of renal failure,
blindness, slowly healing wounds and arterial diseases, including coronary artery atherosclerosis
(IDF, 2009). As the incidence of diabetes type 2 is rapidly rising worldwide, an ever increasing
demand for diabetes drugs like acarbose needs to be anticipated. The pseudotetrasaccharide
acarbose is currently produced by industrial fermentation of yield-optimized strains, which are
based on the wild-type bacterium Actinoplanes sp. SE50/110 (ATCC 31044; CBS 674.73). While
classical strain optimization through conventional mutagenesis was a very successful way of
increasing the production of acarbose in the past, this strategy seems to have reached its limits by
now. In order to further increase production efficacy, targeted genetic engineering methods have
to be applied, which requires a functional transformation system for Actinoplanes sp. SE50/110.
Previous experiments revealed that Actinoplanes sp. SE50/110 and Actinoplanes friuliensis (and
presumably most other Actinoplanes spp.) do not allow for standard transformation methods like
clectroporation or PEG-mediated transformation, despite serious efforts have been made
(Heinzelmann et al., 2003). In this context, an actinomycete integrative and conjugative element
(AICE) has been identified on the Actinoplanes sp. SE50/110 genome (GenBank:CP003170),
which can be used for this purpose as has been shown previously for related species (Hosted et
al., 2005).

AICEs are a class of mobile genetic elements possessing a highly conserved structural
organization with functional modules for excision/integration, replication, conjugative transfer
and regulation (te Poele, Bolhuis, et al., 2008). Being able to replicate autonomously, they are

also said to mediate the acquisition of additional modules encoding functions, such as resistance
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and metabolic traits, which confer a selective advantage to the host under certain environmental
conditions (Burrus and Waldor, 2004). A new AICE, designated pACPL, was identified in the
complete genome sequence of Actinoplanes sp. SE50/110 (Fig. 1). Its size of 13.6 kb and the
structural gene organization are in good accordance with other known AICEs of closely related
species like Micromonospora rosario, Salinispora tropica or Streptomyces coelicolor (te Poele,

Bolhuis, et al., 2008).

Fig. 1 Structural organization of the newly identified actinomycete integrative and conjugative
element (AICE) pACPL from Actinoplanes sp. SE50/110. Typical genes that are also found on
other AICEs are colored: excision / integration (orange), replication (yellow), main transfer (dark
blue), conjugation (blue), NUDIX hydrolase (dark green), regulation (green), other annotated

function (red), unknown function (gray).

Fig. 2 Scatter plot of 571 Actinoplanes sp. SES0/110 contigs resulting from automatic combined
assembly of paired end and whole genome shotgun pyrosequencing runs. The average number of
reads per base is 21.12 and is depicted in the plot by the central diagonal line marked with
‘average’. Additional lines indicate the factor of over- and underrepresentation of reads per base
up to a factor of 10 and 1/10 fold, respectively. The axes represent logarithmic scales. Large and
highly overrepresented contigs are highlighted by special symbols. Each contig is represented by
one of the following symbols: diamond, regular contig; square, contig related to the actinomycete
integrative and conjugative element (AICE); triangle, contig related to ribosomal operon (rrn);

circle, related to transposons.

Most known AICEs subsist in their host genome by integration in the 3’ end of a tRNA gene by
site-specific recombination between two short identical sequences (a#f identity segments) within
the attachment sites located on the genome (a#tB) and the AICE (attP), respectively (te Poele,
Bolhuis, et al., 2008). In pACPL, the a# identity segments are 43 nt in size and a#tB overlaps the
3’ end of a proline tRNA gene. Moreover, the identity segment in artP is flanked by two 21 nt
repeats containing two mismatches: GTCACCCAGTTAGT(T/C)AC(C/T)CAG. These exhibit
high similarities to the arm-type sites identified in the AICE pSAM2 from Strepomyces
ambofaciens. For pPSAM2 it was shown that the integrase binds to these repeats and that they are

essential for efficient recombination (Raynal et al., 2002).
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Besides the proline tRNA genomic integration site, pACPL was shown to subsist in at least
twelve copies (Fig. 2) as an extrachromosomal element in an average Actinoplanes sp. SE50/110

cell (Schwientek et al., 2012). pACPL hosts 22 protein coding sequences.

The actinomycete integrative and conjugative element of the present invention is selected from

the group consisting of:

a) a polynucleotide having the sequence of SEQ ID 1,
b) a polynucleotide which hybridizes under stringent conditions to a
polynucleotide as specified in (a) and

¢) a polynucleotide having at least 90% identity with the sequence of SEQ ID 1.

Preferred are AICEs having at least 95% identity with the sequence of SEQ ID 1. More preferred
are AICEs having at least 98% identity with the sequence of SEQ ID 1. The present invention is
further related to a host cell that has been transformed with the actinomycete integrative and
conjugative element described above. The most preferred host cell is an Actinoplanes sp. The

host cell is useful in a method for preparation of biological products comprising the steps of

a) culturing the above host cell in a useful medium,
b) harvesting the product from the culture and

c¢) isolating and purifying the product.

The most preferred product in this method is acarbose.

Detailed description of the 22 protein coding sequences of pACPL

The gene int (genomic locus tag: ACPL_6310) encodes the integrase of the AICE with a length
of 388 amino acids. Its sequence shows 74% similarity to an integrase (GenBank: EFL40120.1)
of Streptomyces griseoflavus Tu4000 within the first 383 amino acids. The integrase domain of
the protein is located from amino acid 182 — 365 and shows high similarity (e-value 2.90e-21) to
the Int/Topo IB signature motif (conserved domain: ¢cd01182). The integrase is responsible for

integration into a tRNA gene by site-specific recombination which occurs between the two
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similar attachment sites a#tB on the chromosome and attP on the AICE (te Poele, Bolhuis, et al.,

2008).

The gene xis (genomic locus tag: ACPL_6309) encodes the excisionase of the AICE with a
length of 68 amino acids). It shows highest similarity to the hypothetical protein Sros 7036
(GenBank: ACZ89735.1) from Streptosporangium roseum DSM 43021. The protein contains a
moderately conserved (e-value: 1.31e-07) helix-turn-helix motif (pfam12728) between amino
acids 9-55. Xis is needed in combination with Int to mediate the excision of the AICE from the
chromosome in preparation for amplification and transfer to other hosts (te Poele, Bolhuis, et al.,

2008).

The gene repSA4 (genomic locus tag: ACPL_6308) encodes the replication initiation protein of the
AICE with a length of 598 amino acids. It has highest similarity to a putative plasmid replication
initiation protein (GenBank: ADL48867.1) from Micromonospora aurantiaca ATCC 27029. The
protein resembles the well characterized RepSA protein from Streptomyces ambofaciens which

has been found to apply a rolling cycle replication mechanism (Hagége et al., 1993).

The gene aicel (genomic locus tag: ACPL_6307) encodes a protein with unknown function with
a length of 97 amino acids. It shows 69% similarity in the first 80 amino acids to the hypothetical
protein Micau_5360 (GenBank: ADL48866.1) from Micromonospora aurantiaca ATCC 27029.

The gene spdA4 (genomic locus tag: ACPL_6306) encodes a putative spread protein of the AICE
with a length of 107 amino acids. SpdA shows 54% similarity to a spread protein (GenBank:
ABD10289.1) from Frankia sp. Ccl3. Spread proteins are involved in pock formation, which
reflects a temporary growth delay of recipient cells that are in the process of acquiring an AICE
from a donor cell. Thus, spread proteins assist in the intramycelial spread of (Kataoka et al.,

1994; Grohmann et al., 2003; te Poele, Bolhuis, et al., 2008).

The gene spdB (genomic locus fag: ACPL _6305) encodes a putative spread protein of the AICE
with a length of 169 amino acids. SpdB shows 84% similarity between the amino acids 40 - 131
to a spread protein (GenBank: AAX38998.1) from Micromonospora rosaria. Spread proteins are
involved in pock formation, which reflects a temporary growth delay of recipient cells that are in
the process of acquiring an AICE from a donor cell. Thus, spread proteins assist in the

intramycelial spread of (Kataoka et al., 1994; Grohmann et al., 2003; te Poele, Bolhuis, et al.,
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2008). A signal peptide has been found for SpdB, its cleavage site is predicted at position 18.

Furthermore, three transmembrane helices were found at positions i53-70075-97i109-13 0.

The gene aice2 (genomic locus tag: ACPL_6304) encodes a protein with unknown function with
a length of 96 amino acids. It shows 57% similarity between the amino acids 12 — 89 to the
hypothetical protein Micau_5358 (GenBank: ADL48864.1) from Micromonospora aurantiaca
ATCC 27029.

The gene aice3 (genomic locus tag: ACPL_6303) encodes a protein with unknown function with
a length of 61 amino acids. It shows no significant similarity to any of the proteins in public

databases.

The gene aice4 (genomic locus tag: ACPL_6302) encodes a protein with unknown function with
a length of 138 amino acids. It shows 69% similarity in the last 113 amino acids to the
hypothetical protein Micau 5357 (GenBank: ADL48863.1) from Micromonospora aurantiaca
ATCC 27029,

The gene aice5 (genomic locus tag: ACPL_6301) encodes a protein with unknown function with
a length of 108 amino acids. It shows 79% similarity to the complete amino acid sequence of the
hypothetical protein Micau 5356 (GenBank: ADIL48862.1) from Micromonospora aurantiaca
ATCC 27029. This protein has a low pfam hit (e-value 0.0022) to sigma factors with
extracytoplasmic function (ECF). These sigma factors can bind to RNA polymerase in order to
stimulate the transcription of specific genes. They are believed to be activated upon receiving a
stimulus from the environment and are often cotranscribed with one or more negative regulators

(Helmann, 2002).

The gene aice6 (genomic locus tag: ACPL_6300) encodes a protein with unknown function with
a length of 149 amino acids. It shows 50% similarity to the complete amino acid sequence of the
hypothetical protein VAB18032_01645 (GenBank: AEB47413.1) from Verrucosispora maris
AB-18-032. |

The gene aice7 (genomic locus tag: ACPL_6299) encodes a protein with unknown function with
a length of 66 amino acids. It shows no similarity to any of the proteins in public databases.

Aice7 contains a single transmembrane helix ranging from amino acid 9 — 31.
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The gene tra (genomic locus tag: ACPL_6298) encodes the main transfer protein of the AICE
with a length of 293 amino acids. It exhibits 74% similarity throughout the major part to a cell
division protein (GenBank: ADIL48859.1) from Micromonospora aurantiaca ATCC 27029. Tra
contains a domain with significant similarity (e-value 3.le-14) to the FtsK/SpolllE domain
between amino acids 29 — 187, which is found in all AICEs and Streptomyces transferase genes
(te Poele, Bolhuis, et al., 2008). Several experiments have provided evidence, that homologues of
Tra are responsible for the translocation of double-stranded DNA to the recipient strains.
Translocation occurs at the hyphal tips of the mating mycelium (Possoz et al., 2001; Reuther et

al., 2006).

The gene aice8 (genomic locus tag: ACPL_6297) encodes a protein with unknown function with
a length of 124 amino acids. It shows 44% similarity between the amino acids 44 - 116 to the
sequence of the FadE6 protein (GenBank: EGT86701.1) from Mycobacterium colombiense
CECT 3035. While the complete FadE6 protein has 733 amino acids that resemble an acyl-CoA

dehydrogenase, Aice8 is unlikely to have a similar function as it does not contain the catalytic

domains of FadE6 and is only 124 amino acids in length.

The gene aice9 (genomic locus tag: ACPL_6296) encodes a protein with unknown function with
a length of 320 amino acids. It shows 68% similarity throughout the major part of the sequence to
the hypothetical protein Micau_5352 (GenBank: ADL48858.1) from Micromonospora
aurantiaca ATCC 27029. This protein contains four transmembrane helices at positions i32-

51057-79i88-1100115-134i.

The gene aicel0 (genomic locus tag: ACPL_6295) encodes a protein with unknown function
with a length of 69 amino acids. It shows no significant similarity to any of the proteins in public

databases.

The gene pra (genomic locus tag: ACPL_6294) is likely to encode the activator of the repS4, xis
and int genes. It has a length of 105 amino acids and shows 90% similarity throughout the
complete sequence to the hypothetical protein Micau_5352 (GenBank: ADL48857.1) from
Micromonospora aurantiaca ATCC 27029. Pra, which regulates the transfer and replication of
the AICE, is believed to be repressed by the transcriptional regulator KorSA in the AICE pSAM2
from Streptomyces ambofaciens (Sezonov et al., 2000). By repressing Pra, the AICE remains in

its integrated from on the chromosome.
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The gene reg (genomic locus tag: ACPL_6293) encodes a regulatory protein of the AICE with a
length of 444 amino acids. It shows 50% similarity throughout the complete sequence to a
putative regulator (GenBank: CCB75999.1) from Streptomyces cattleya NRRL 8057. Reg
contains a helix-turn-helix domain, ranging from amino acids 4 — 72. Although the sequence
similarity between Reg and KorSA from pSAM2 is very low, the localization of reg between the
pra and nud genes may be an indication for Reg resembling a homologue to KorSA, which is

frequently found in this genetic organization (te Poele, Bolhuis, et al., 2008).

The gene nud (genomic locus tag: ACPL_6292) encodes a protein which contains a NUDIX-
hydrolase domain between amino acids 29 - 144. It has a size of 172 amino acids and shows 72%
similarity throughout the sequence to a hypothetical protein (GenBank: EFL09132.1) of
Streptomyces sp. AA4 and various NUDIX hydrolases from closely related species. Nud exhibits
42% similarity between amino acids 21 - 108 to the Pif protein of pSAM2. Pif also contains a
NUDIX-hydrolase domain,.and was shown to be involved in intercellular signaling, which is
believed to inhibit replication and transfer of the AICE in order to prevent redundant transfer
between pSAM?2 harboring cells (Possoz et al., 2003; te Poele, Bolhuis, et al., 2008). It is
therefore likely, that Pra, Reg and Nud in pACPL resemble a similar regulatory mechanism like
Pra, KorSA and Pif do for pSAM2.

The gene mdp (genomic locus tag: ACPL_6291) encodes a metal-dependent phosphohydrolase
with a length of 80 amino acids. It exhibits 66% similarity throughout its sequence to a metal-
dependent phosphohydrolase (GenBank: ABD10513.1) from Frankia sp. Ccl3. Mdp encoding
genes are frequently found in a cluster with pra, reg and nud homologues on other AICEs (te
Poele, Bolhuis, et al., 2008). Metal-dependent phosphohydrolases may be involved in signal

transduction or nucleic acid metabolism (te Poele, Samborskyy, et al., 2008).

The gene aicell (genomic locus tag: ACPL _6290) encodes a protein with unknown function
with a length of 256 amino acids. It shows no significant similarity to any of the proteins in

public databases.

The gene aicel2 (genomic locus tag: ACPL_6289) encodes a protein with unknown function
with a length of 93 amino acids. It shows no significant similarity to any of the proteins in public

databases.
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Claims

An actinomycete integrative and conjugative element being selected from the group
consisting of:
d) a polynucleotide having the sequence of SEQ ID 1,
¢) apolynucleotide which hybridizes under stringent conditions to a
polynucleotide as specified in (a) and

a polvnucleotide having at least 90% identity with the sequence of SEQ ID 1.
poly g Y q

The actinomycete integrative and conjugative element of claim 1 having at least 95%

identity with the sequence of SEQ ID 1.

A host cell transformed with the actinomycete integrative and conjugative element of

claims 1 and 2.

The host cell of claim 3 wherein the cell is an Actinoplanes sp.

A method for preparation of biological products comprising the steps of
d) culturing the host cell of claims 3 or 4 in a useful medium,
¢) harvesting the product from the culture and

f) isolating and purifying the product.

The method of claim 5 wherein the product is acarbose.
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L —FPsu G A oo, Hoak B i DU AR 4 -

d) HA SEQ 1D 1 /PAIMZ IR,

e) {EM™ AT () TIREMZ TR Z L HIR ;

£) 5 SEQ ID 1 JPHI A2 90% [H—ME M 2 % H R

2. BUORZER 1 (00N w3 G FEeG oo, Hl5 SEQ 1D 1 K3 HI1 AT 7> 95% I [F]—

3. A LA, Hopl Al TRCRIEESR 1 A0 2 (TS iR B A R 5 ot
4. BUREER 3 (¥4 0L, L b P ad 20 M 2 i ) B2 v e B

5. Ml E A b Tk, AR IR

d) AE AT HI ARG IRIE Tp IR AURIEEK 3 A 4 (147 =41,

e) MIEFRIL P dh Al

£) 43 B RIAiAL =

6. BUARIEEK 5 (K578, Foh Brid = dh 2 Bl - il o
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kB iR & E EE M SE50/110 BYFaY A gt m & & fniE
ETHEA B THREAME&E EE LA R

[o001] Wik

[0002]  JEAZ AWM 5h I H e (Actinoplanes) B Rl SE50/110 P74E o — AL B 1 7
By R ORE , FLAE T A N TR 2 BB o BE T AR SV A 2 2RO IR A g R
TAUHE (10 I, TR A AT B = 5B () 7 SR AN T G o A 7 9 AL X TR, 75 0T B R 2L
AT REAT BE A, 15 AE 38 I B = b = f o SR, H N T AR e T 2 A E 1
TH, BHAG T ok AR 2R

[0003] AR BV K i 2 26 1 J8 1R Bl SES0/ 110 ()58 3L IR 41 3 41 A ) [ 45 DNA 2471,
5O RS e A o (antinomycete integrative and conjugative element,AICE)
(R &E R AL FHOC ATCEs ik 25 H Tt 7 H T oAt 40 vy () BE DR A T 1o feA S, el 14
R TR BN S T Rl SES0/110 Hr K BILIIARF 5& ATCE HIAMURFM J5T, FITid R i€ ATCE 1 by Ak
B E AR 0 () ATCE B S AN ], {H 2 55 A T Ao 25 52 73 2101 ATCEs o5 R AN 7
HUAFABLEE FRI N84

[0004] Wik

[0005] Vi &) T804k i Je 1l SEB0/110 S — s 22 [ S R 75 280 s, FLIE DI A GH+C &ty
/NI 9. 25MB (Schwientek 55N, 2012) o JXFFAE P 5 BN YR R BUMHIN o - #iHH
TR 22 Pk 22 AH DS B B R AR A =3, i AT A5 HRR & & T 2574 N - (Frommer 55 N,
1975,1977a,1977b, 1979) . KA Zfh VU Z ¥ (pseudotetrasaccharide) Pif -y, H i o
% BA A AT 140 BT 4 58 5 R % P G 5 PRI 55 B (Wehmeier A Piepersberg, 2004) , 75 tH 5+
YO N 69T 2 BUHEIRE (R B =AY )

[0006] 2 AUHH pRIp o — Bl ML, AR FVE B e T 21245 TN WERALEA
Ml AR, HonT DU EUE I S v L R A A AR N B ks, A ek AR B K sk A
BEEAL ) = FE A L (IDF, 2009) o Tt FESEHE N 2 088 bR 1) A I PRade G G, 75 EET0R)E 3]
X T8 BR324 P50 0 B = B PR R SR AN N H A, O DY 22 B B R o ik 22 7 s Ak
PR BRTAR 1) TS P 2 77 P o BT A A 265 1 3 A4 78 4 w1 Vi ) T 28 i 71l SES0/110 (ATCC
31044 ;CBS 647.73) o JVE It Ll i W M S AREAT 1 48 LR R A0 A A2 38 0 Be) - b A2 1Y)
B T AR, AT SR 2 1 I RAE . 1 1E— R0 A 7 243, b Z50 N I #E [r)
FEDA TR, 3K /5 A% FH T 80y 1004 1 g B A SES0/110 [ I RETEFA AL R GE . SEHTI IR
B Bl 4 3 8 B R SES0/110 A1 Actinoplanes friuliensis ( LLA n] f8 /54 HoAth i 5
IR B ) ARl AR AE 3 A J7 450 an v 28 fL R PEG N3 (3640, RV AT 1IN L 2%
X (Heinzelmann 5¢ N, 2003) o 7EASCHY, LRSI 26 B J& B Pl SE50/110 5[4 (GenBank :
CP003170) I %5t T JHUR B #E-A M & oo E (AICE) , How] LLan 2 i &2 T AH 5¢ B i
(Hosted 45 A\, 2005) frHIT1% H 1.

[0007]  AICEs ;& B A BEAR S I S5 A A B 8% sl e DR ook, LB A T U0k / #
E VB A BRI ThREMERE (te Poele,Bolhuis 25 A ,2008) . 1 THEW H =5
i, HoAs Uik BE 05 /1T 3845 2 i L Ath D BE IR BT MBTER, 151 Gn 1 HE LU R8T 441 R T 1 F2 3k

3
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BRI 52t 5 AC M B (Burrus FI Waldor, 2004) . 7EVFEN IR 4E B )& #Fh SE50/110 52
BILR TP 5 E T — M) ALCE, fir 44 4 pACPL (18] 1) o 3L 13. 6kb IR /INAIEE A R BRI 41
5 S A S R (451 1 Micomonospora rosario. Salmispora tropica B{E KW (05 R
(Streptomyces coelicolor)) HJHAR L% AICEs W& -,

[0008] 1. MIESI) B0 v J 1P SES0/110 F T 4 i H IR e 35 R & o (AICE)
pACPL [ 45 M2 o JoAth ATCEs _bAB AT DASR 2 )3 DR R AB (B s H DR / 36 (R(R)
S (), BEBE GREG), 84 (B ), NUDIX K@ (RS ), s (gt), 1L
2RI ThRE (L0608 ), RAThEE (KE) .

[0009] 2. 1847 RUAR v A4 PR AL S AR AL R DU 3 1 48 B Bh Ik A6 3 211 571 A
UiE 50y TR B 8 TR R SES0/110 ES BERVHUA ¥ o AR MR P38 52 U 21, 12, #E b DL
Fric ol P07 B e f IR . BN LR R R REAN RS S B i AR R R A S
AR BIRIEL, 43 0k 10 £5 80 1/100 FhZe R0 B0 BE . Rl e B Tk AR SR I B
DURFR AT 5 R o RANESHLL NI 52 —3FR0R S0, BESH 1ET7 8, 5K
SRS R G o E (ATCE) MG S8 s —AIE, SBEREY T (ern) MM E S8
[RITE , 15 3% JE-AH G LS B

[0010] KB4y TN ATCES T i %A N tRNA KEERI ) 37 SR i A7 76 T3 LR 4,
TR # A S i o W THERIZH (attB) A1 AICE b (attP) (I SN I 4 — %5
(att S B ) Z AL e etk AL 58 i (te Poele, Bolhuis %% A, 2008) . 7 pACPL
i, att S BN 43nt IFH attB SZER tRNA R 37 RS . b4k, attP
WS BT PIAS 2Int B E S, o & AN L :GTCACCCAGTTAGT (T/C) AC(C/
T)CAG, iX&b 5= — 24575 # (Strepomyces ambofaciens) [ AICE pSAM2 A %5 HH ) e 71
(arm—type) {7 57 Y m BEARRAEE o % T pSAM2, BoR B4l X sb & 454, OF HIH T
HREMA T R Raynal 58N, 2002) .

(00111  BR T JHZER tRNA JE PR 2 34547 2 A, S pACPL Ak Y Ak sk o L& /b A
P2 UL (B 2) AEAE T ¥ — AN sl ik B & A SES0/110 4l ik (Schwientek 25 A, 2012)
pACPL T~ 22 il i)y 21 o

[0012] AR B (1)JB05 B 35 R B o i B el LR 4 4l -

[0013] a) Hf5 SEQ ID 1 MIFFIMZ 1R,

[0014]  b) 7B/ TS (a) TR E N2 RS 22T

[0015]  ¢) 5 SEQ ID 1 M8 A 2/ 90% [F]— PR K 2 1R .

[oo16]  fik 5 SEQ ID 1 W74 EA 52> 95% [Al—1E [ AICEs. S4Lik 5 SEQ ID 1 (K%
FIHA 2D 98% [Al—VE) AICEs . AR Bt — W M L@y Al T FIRTRUR & FE &
TCAFEIIAE AN M o SR DL A 32 4 B2 T B R TR o A =40 i ] LR T4 28 A 4 2 7=
(75, BTk i mis R -

[0017] &) 7En] HEEFREE R IR il 40 i,

[0018]  b) MEFFEEE AR Al

[0019]  c¢) 4> B Fn4lifh = b o

[0020] %5 VA AR IE (1) 7 BT R B

[0021]  pACPL [¥) 22 Fiik (1 2wt 7 51 IV 4l ik

4
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[0022]  JEPA int (BEPEIZH )7 AR2% :ACPL 6310) Zihish-K B A 388 AN LR 1) ALCE #L41if .
HPHIAERT 383 NEIEM N 5 K (05527 18 (Streptomyces griseoflavus) Tud000 H)%E4 i
(GenBank :EFL40120. 1) ‘27 74 % [FARALE . %8R (A B3 W 45 M3 A7 T2 24 1R 182-365
21, 3 H5 Int/Topo IBAFHFIET (signature motif) ({RSFIEL M, :cd01182) B
FEARALE (e {H 2. 90e-21) o HELME 67 DT I Yot fk B attB 1 AICE E1 attP PIANAHAL
[PV HA o 2 W) R AR A AR e e S A T 25 N tRNA JE Rl (te Poele, Bolhuis 5 A,
2008) .

[0023] 3 ] xis (34 DA 41 8 o7 % 25 :ACPL 6309) i i K- JBF 2 68 /> 4 J5 2 (1) AICE 1)
b Wy, JL 5 B Ry 40 %% 10 32 1% (Streptosporangium roseum)DSM 43021 B % 1 & H
Sros_7036 (GenBank :ACZ89735. 1) rnim A . %8 IR AL 9-55 Z A& H —1
LIRS (e {H :1. 31e-07) WRJE — # ff — )P (pfaml2728) . T2 Xis 5 Int B,
DA FAEAERS AT 8 Pt ATCE MR AR TR ) B T 58 22 HoAh g & (te Poele, Bolhuis
2N, 2008) o

[0024]  JLPA| repSA ( FE RI4H JREAT F725 :ACPL 6308) Zfith K- g 598 N JLM 11 AICE 5331
HIEE A L 5B /N E (Micromonospora aurantiaca)ATCC27029 FHE & M ook &2 1
T (GenBank :ADL48867. 1) H A Al ME . 1X8E 1 57 2558 w1 11 S R AR
] RepSA 25 [1AHEL, B2 K BLFTIA RepSA 25 [ F R ) B Z HIHLH] (Hagege 5 N, 1993) .
[0025]  JE[H aicel (FEPIZHREAIFRES ACPL 6307) il 18 Ay 97 ANa FEMR I U BE R 401 1)
A HAEHT 80 N AR 5 #8 I /N B R ATCC 27029 FRAR 13 1 25 I Micau 5360 (GenBank :
ADLA8866. 1) .7~ 69 % [P AHALLE -

[0026]  JE P spdA ( L PE 4 a7 R :ACPL 6306) ZtsKFE -k 107 AN LM 1 ALCE #EsE
PP 8 A (spread protein). SpdA 535225 [CH 8 (Frankia) B Fl Cel3 Y R
(GenBank :ABD10289. 1) {7~ 54 % HIAHMIME. ¥ RS S5 A K (pock formation),
L e H A2 A4 o A LRGN B 3R A5 ATCE F e 2 rp i i PR B OR . IR, I R (1
B 2R N 1P B (Kataoka 25 A, 1994 ;Grohmann 25 A\, 2003 ;te Poele,Bolhuis 2% A,
2008) .

[0027]  JEPK spdB (L PRZH JBEAT FR2S :ACPL 6305) ZhdK- g 169 N2 FEMR 1 ATCE # o
YU . SpdB fEZIERR 40-131 2 [6] 5 Micomonospora rosario ¥ HI& H (GenBank :
AAX38998. 1) W 84 % MAHRIME . F U 12 5 K AE I, s B 52 A4 40 I 70 A4 40
Husk 3 ATCE H i FE A p 8 i 2B KR W . BRI, 7 H0ER 1 Al B i 22 R N 19 8L (Kataoka
22N, 1994 ;Grohmann %5 A\, 2003 ;te Poele, Bolhuis 28 A\,2008) . & &I T SpdB HIfE
S WAL DB SAEAL AT 18 Abo BEAR, 7EA7 A 153-70075-971109-1310 AL KHL T =4
5 JIET BB

[0028] 3 [K aice2 ( JE Al 4H JE A7 ki 25 :ACPL_6304) % 5 K BE hy 96 4> & JE %2 1) T
RE AR AN B H . HAE 2 FE 1R 12-89 2 [0] 55 76 25 /] # 401 1&] ATCC 27029 (1) i ¢ % 2 1
Micau 5358 (GenBank :ADL48864. 1) ‘@7 57 % [IAHALE

[0029]  JEPA aice3 (FEPIZHREAIFRES ACPL 6303) 4l 18 A 61 ANa KL/ 1 U BE R 401 1)
. H5ATFMEEE A S & A TR B AR

[0030] 3 [A aiced ( 3 K 4H & £7 A5 25 :ACPL_6302) % fi5h K B O 138 /N2 J: 1R 1) T

5
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REARFNH E H. HAEEE 113 DMK 5 R 5/ 51 5 ATCC27029 (1) i 5 11 25 H
Micau 5357 (GenBank :ADL48863. 1) 7~ 69 % FRIAHALE .

[0031]  JE[H aiceb ( FEPIZH R A5%5 :ACPL 6301) 2K 5 K 108 N JE & (1) ) B A %01
M E . H5E/N AR ATCC 27029 MBI PE I Micau 5356 (GenBank :ADL48862. 1)
(1) e R LR P A s 79 % HIARRIME . %8 e M it Ah D RE (ECF) ERAKH o B+
pfam ayHHHE (e {H 0. 0022) . X4& o [F-F A LLY RNA SBGHE4 G DLRITEURS & BE DR IR e 5%
P A FLAE IR S B BB 15 0 S iS40, I ELH 5 — el 22 R 47 ) i s ) i
3¢ (Helmann, 2002) .

[0032]  JE[H aice6 ( FEPIZH R F5%5 :ACPL 6300) 2K 5k 149 Na LR (1) T BE A%
I . H 5 Verrucosispora maris AB-18-032 [FJ{E 1 14 2% I VAB18032 01645 (GenBank :
AEB47431. 1) [W5¢ R EEIR 741 27 50 % AR LI «

[0033]  JE[K aice? (FEPRIZHBEAIFRES :ACPL 6299) ZifidK-FE A 66 N2 KLl 1 Uy B A 411
T LS AT EH TSR A SRR . Alce? S AVERIEZRER 9-31 2
(1) PR LA 25 TSR

[0034]  JEDA tra ( FERIZLEEA KRS :ACPL 6298) ZihidK-JE Ay 293 AN JLTR 1) AICE X 4:#
E . HRHER 5 R H /N AU A ATCC 27029 40 M 4» 24 2 11 (GenBank :ADL48859. 1) i}
7N TA% WAL o Tra 7EZHEMR 29-187 Z W& —AN5 FtsK/Spol T1E g5 a3 B A7 W% AH
WU (e fl 3. le—14) MM, HAE AT AICEs FlkE 25 4 J8 # B W JL DR rh ) Be s 3R 31 (te
Poele,Bolhuis &5 A, 2008) o JLIISES: L HRALUE IR, Tra M [R1YRA) 57 57 XUEE DNA #47
BRRER . A R AT LU 2R B 22 R KR (Possoz 25 N, 2001 ;Reuther 25 A,
2006)

[0035]  JE[A aice8 (FEPIZH R A5%5 :ACPL 6297) K-8k 124 ANE IR (1) T BE A%
M. HAFR LR 44-116 2 [8] 5 Mycobacterium colombiense CECT3035 H) FadE6 & 4
(GenBank :EGT86701. 1) HI/FHI W7~ 44 % AR . 5838 FadE6 25 11 B A7 HMEEE CoA LA
BREAHAL TR 733 N2 LR, 17 Alce8 AN] e HATAHIILIRE, UM IEA T FadE6 M4k 45 389t
HAEEACY 124 NMEIER .

[0036]  FE[A aice9d ( FEPIZH R F5%5 :ACPL 6296) Z K-8 2k 320 Na JE IR (1) ) B A %01
M AT o H P21 B R 47 55 88 35 /N FRFRL T ATCC 27029 BB 13 P B A Micau 5352 (GenBank :
ADTA8858. 1) ‘7 68 % AR . %8R FALEAT A 132-51057-79188-1100115-1341 b & H
4 A5 T TIE .

[0037]  JEPH aicelO ( B[R4 BEAT bR :ACPL 6295) ZwtidK-F5 k 69 ANE LR (1) I B A %01
. 5 AHERE T E & A B W AR

[0038]  FE[K pta ( FERH EEA7 KRS :ACPL 6294) A REZWAD repSA. xis Al int LR IEAL
W)o AL 105 AN Z IR I H AL 5838 7 51 55 56 1 /N L fR IR ATCC 27029 B e 1tk B 1
Micau 5352 (GenBank :ADL48857. 1) {7~ 90 % (KA . Pra 45 AICE MR A1 & H, 45
{5 Howl P~ — ZBE R W I AICE pSAM2 ¥ s #4) KorSA BHi&E (Sezonov 45 A\, 2000) . i
It BHIE Pra, AICE 7R tafk bR AR AT

[0039]  JEDK reg ( FEPE 41 8 {7 bR 2% :ACPL 6293) 2 it K 5 444 /NS FE TR 1 ATCE 428
HH. HEHPy 5 R FEER A (Streptomyces cattleya) NRRL 8057 #fE =4

6
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(GenBank :CCB75999. 1) &7 50% (IAHAE . Reg &4 Wi FI{E & e 4-72 2 [l (RN g — 4%
i — W2 hE LR . S Reg 5 pSAM2 1) KorSA 22 1] i) A AR JEH 1K, reg £F pra A1 nud
FE DR Z 18] (52 A2 T BEFR 78 Reg ZBLT KorSA [ TRIJEY), FTid KorSA 5 LT I1X Fh 3 K 45
¥y (te Poele, Bolhuis 2§ A, 2008) .

[0040] LA nud ( FEPIZH EE A7 ARZE :ACPL 6292) Zfi&4 NUDIX /K i il 45 ke ( 2 1%
29-144 2 [0 ) M. HK/NH 172 ANEIERR, - H I 591 5 5 55 0 & e Ar AA IR e
# 1 (GenBank :EFL09132. 1) LS 5% AH OC 121 Fft [ 22 M NUDIX ZK il 7 72 %6 [P ALY
Nud 7EZ8 JE 1R 21-108 2 [A] 5 pSAM2 f¥) Pif H5 1 Whos 42 % [FARRIYE . Pif B34 NUDIX /K fi#
iy s, OB S 5N S, Pa(5 L3 ATCE RS Hl# 5%, LB 1L304 pSAM2 141 i
Z B Z 1% (Possoz %5 N,2003 ;te Poele,Bolhuis %5 A\ ,2008) . A, 7] g pACPL H
[¥) Pra. Reg Al Nud .45 5 pSAM2 ] Pra. KorSA F1 Pif AHALAIAFEHLE] .

[0041] 3[Rl mdp ( 55 PH] 20 8 437 K5 25 :ACPL 6291) % i K B Jhy 80 AN 24 2 2 1 4 J& 14 i
PERF IR K M. 007 510 5 96 22 5 B 1 J 1 PP Ce 13 11 4 0 M Wl 1R /K % 1§ (GenBank :
ABD10513. 1) Yo 66 % IAHALLE . Mdp Zhd Ik R & £ HoAh ATCEs |25 pra.reg Al nud [A]
PP UL TE RAFAE (te Poele,Bolhuis &5 N, 2008) o 4@ MR /K I ] e 2 515
S S W AZIRICEH (te Poele, Samborskyy & A, 2008) »

[0042]  JEP aicell ( FERIZ MBI ARZE :ACPL 6290) ZwflK: 3k 256 /NG M 1 T g AR %0
. 5 ASHERE T E & A B W AR

[0043]  JEPH aicel2 ( B[R4 BEAT bR2E :ACPL 6289) ZtidhK- 5k 93 ANE LR (1) T B A %11
M. 5 ASHERE T E & A Bon W AR

[0044] =2 ik

[0045]  Burrus, V., Waldor, M..,2004. Shaping bacterial genomes with integrative

0

and conjugative elements. Res. Microbiol 155, 376—386.

[0046] Caspary, W.F., Graf, S.,1979. Inhibition of human intestinal
alpha—-glucosidehydrolases by a new complex oligosaccharide.Res Exp
Med (Ber1) 175, 1-6.

[0047]  Frommer, W., Junge, B., Keup, U. , Mueller, L., Schmidt, D.,1977. Amino sugar
derivatives. German patent DE 2347782 (US patent 4,062, 950).

[0048] Frommer, W., Junge, B., Milller, L., Schmidt, D., Tmscheit, E.,1979. Neue
Enzyminhibitoren aus Mikroorganismen. Planta Med 35,195-217.

[0049]  Frommer, W., Puis, W., Schafer, D., Schmidt, D.,1975. Glycoside—hydrolase
enzyme inhibitors. German patent DE 2064092 (US patent 3, 876, 766).

[0050] Frommer, W., Puis, W., Schmidt, D.,1977. Process for the productionof a
saccharase inhibitor.German patent DE 2209834 (US patent 4, 019, 960).

[0051]  Grohmann, E. , Muth, G. , Espinosa, M. ,2003. Conjugative Plasmid Transfer in
Gram—Positive Bacteria.Microbiol.Mol.Biol. Rev. 67,277-301.

[0052] Hagege, ]J.,Pemodet, J. L., Friedmann, A. , Guerineau, M. , 1993. Mode and origin
of replication of pSAM2, a conjugative integrating element of Streptomyces
ambofaciens. Mol. Microbiol. 10, 799-812.
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[0053] Heinzelmann, E., Berger, S., Puk, 0., Reichenstein, B., Wohlleben, W,,
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[0001]
SEQUENCE LISTING

<110> Bayer Pharma AG

<120> Sk BUFEIRLE B EM SES0/ 110051 U -5 FEG T . 4
B R AR B BB 5t & TOFVE N T AR R I &

<130> N/A
<160> 45
{170> Patentln version 3.5

210> 1

<211> 13643

<212> DNA

213> BN HEBEM SE50/110

<220>

221> EMH

<222>  (112).. (1278)

223> HEEALFK: int; FwBEE: KIH

<220

221> FHMHE

<222> (1275).. (1481)

<223> FLEALFR: xis: HDEE: &I

<220>

221> FEH

222> (1510).. (3306)

<223> FEFELZFR: repSA; RILEE: KR

<220>

221> EMH

<222> (3308).. (3601)

<223> HEALFR: aicel; miBHE: KIH

220>

221> EMH

<222> (3598).. (3921)

<223> EEALZFR: spdA: FiBEE: &N

<220>

221> #HMHE

<222> (3918).. (4427)

<2923> RFEALZF: spdB; miSEE: KW

<220

221> HEMH

<222> (4424).. (4714)

223> EEELZFR: aice2; RIBHE: KW

<220>
221> HH
<222>  (4711).. (4896)

[0002]
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<223> FEREZIK: aice3;

<2205
221> EM@E
<222> (4893).. (5309)

223> HEFEAZHR: aiced;

<220>
221> FH
<222>  (5306).. (5632)

<223> %%M aiceb;

<220>
221> EH
<222>  (5629).. (6078)

<223> FEHEZFR: aiceb;
<2205
221> EMH

222> (6165).. (6365)

<223> FEEAZIK: aiceT;

<220>
221> FEH
<222> (6362).. (7243)

hgEE: I

SR

fmieE: I

RADHE: I

GRidEE: I

293> HPEATR: tra; RIGH: K

220>
221> EMH
<222>  (7310).. (7684)

223> FHRAZFK: aice8;

<2207
221> FHH
<222> (7696).. (8616)

<223> HEREAZFR: aice9;

<2205
221> FHEH
<222> (8731).. (8940)

<223> REFELFR: aicell; ZmiSHE: K

<220
<221> EH
<222>  (9109).. (9426)

GRhgsE: I

GRADHE: I

<223> HEAZR: pra; FmidEE: KM

<220>
221> FH
<222>  (9663).. (10997)

(223> HEELZHKR: reg; HIGEE: IEM

220>
221> FEMHE
<222> (11012).. (11530)

<9935 HEEALFR: nud, FIDEE: E

[0003]
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<220>
221> FE
222> (11542).. (11784)
<223> EELFR: mdp; RIDEE: KN
220>
221> FHMH
<222> (11881).. (12651)
<223> FELFR: aicell; HmiGHE: IEM
<220>
221> HH
<222>  (12626).. (12907)
<223> FERLHR: aicel2; HAGEE: KR
<400> 1
ctggggegtca aggggtcgea ggttcaaatc ctgtcagecce gacgcaggtc agagggcata 60
tctcatcgaa ggatatgccc tctctgecatg tctgggtaac taactgggtg actaagcccc 120
aggagtgtca tccggaccga agatccggtce catggccacc gecgeegttca gcagaaccgg 180
gcgecagttge tggeggtaaa cggtcteggt gatcgaggtg ccggaatgac cacacaggtc 240
ggcgatttee tcgatgctca tcccattgtc ggacagcage gaaacgaaac tgtgecgtaa 300
ttcgegggge gtecattcag ccggattcat tccggggaca gecgegacga tcgegeggaa 360
ggctegeage acgttgtgee ggtegagetg ggtgeegace ttgetggege agacgtagtce 420
atccggtcgt ggatctcegt gegecegegeg ttgecgeggtg aggacccecgga cacagcgaac 480
cggcagggeg agtgaacgee gtgacttctt ggtctiggtyg tcaccgtggg cgcgeaccga 540
atgccatacg tggatggccg geggaategg tggctcggeg tccggacgte cgaccaggtce 600
gacgtgctge caggtgagtt ctcgecagttc ctcggtacga gcaccggtca gcagcgacaa 660
aactacatac gcgtgcagge tgctcgactc ggcagcgacg aggagcgectt tggectgete 720
gtaggtgagt gacttggagg gtcgtccgge ggtgeceggtc ggtaccttge agagtgegac 780
gacgttgege atgaccttgt cgegggecat cgceteggttg atggegegat tcgegatcga 840
gtgcagcagt cgcagcgtge gggtgctgag aatcttgget ttgtcggeca gecacctgte 900
aatgtcggtg gegetgagtt ccttetgttt getggggteca cggagetige gtgcaccgat 960
cgeegggatg atgtgaccgt tggccageag cgtgtagttg ttgaccgttt cctcgtegac 1020
gtcgggaagt ccgtaggtga gccagtccgt gacggegtceg gecgacegtgt agcecggtegt 1080
ggggatcgac agccegtect ggtactcacg gatcttctga cggagtgcat tgttggeete 1140
ggtcttggte ttgecgettg ccttacggac gatgegttta ccggeegges tgtatccgac 1200
ggtgaccgag gcgatccage getggegetg ttcgteccag tgcagcccge cgtctccacg 1260
[0004]
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gctgeggegt ttggtcatge ggegactect ttettgettt cctgttcgag cagggtgacg 1320
taggcggtga tggcgetgge cgggaccage cgggtgegac cctecttgac ggtgcgcaac 1380
cgccecgage ggatcagttc atagatgacg gaacggcetca agctcageat ccgcatgget 1440
tccgggatge ggtagagege cttcgggetg atgecgteca acgggtgact cctectittg 1500
cggcttcgat caggeggegt tcaaggcgac aggccgggac gtgctcgett cgtgegegag 1560
ttcctctegg ccgatggett gtcgetegeg ggectgagee geageggtgt tggegaggag 1620
tgecgtegeeg gtggtgtgee agecgactce ggegaaggtce agggtgeega cgataagegt 1680
ggtttcgtcg aggtggtcga cggtgtgecac ggtggegttg tcggeecggat cgggcetcage 1740
ccggeggaag tcgatgegag tctcgeggag caggeggaag gtgaccgagt accggegggc 1800
tttggtgagg aagtggecge cgaagcecgag catgtgegec cagcggegga gcegggegta 1860
tggggtggge tggeggtegt tgggecegttg ggtgtcaagg ctggcttgac gttcggegac 1920
gcatacaggg caggtccggt agcgggtgceg ggtaccgcag tccggacagt ggcggggcgce 1980
tccaaagggec tgceggattt tggcaccgge ggtgeeggtg tagacgggga gtcggatcge 2040
cgttttgcca getggggegt cggggtegtt gecgagatge cagcaggegt ggatgageceg 2100
ggegatgtge tctceggegg gatcggegtg ctgegtgatg gtgtegeegs tgatgegegt 2160
cgaattgtgg ccggtgatct cggtgetttt ggtggegtac ttggcgaget atccggegac 2220
catgctgtcg gtgacttcge cggtgeeggt gaggctgatce gggeggatgt cgatctgtte 2280
gceccaggece atcggecage cgtecggecg gtcagggtgg tctggggtgeg tgaagtcgat 2340
gtcgetggeg geggtgagtg cgtcegaccag gtcgttgagg ccgatgeccgg gtggtegeesge 2400
gacgacgcgg gtggggtegg tggggtegat gcecgtecgage cggatcaggg cgtggaagtg 2460
gaccgcgecg cggegttgea tcteggegge tttgecgtgg gegaggegga ccggtgggat 2520
ccggegeagg tttttgeegt tgetgacctc gtggaacggg atgecgeges ctttgcagag 2580
tttggcgagg cggegttegg cgtectgttt ggtgeggtge cagagttcgc cggagaacag 2640
gttccagacg acgtggtget ggtggtcgta gecagtccagg cagaggggac ggcegagetg 2700
ggggtcgeeg ggttegtgge gtgeccagea gacggeggst tggtagtget ggcagaggcc 2760
ggggttgege cgggegtgge agggtteggg geggeageta cageggecece gattcgtgeca 2820
ggtgtgtttg cggacgtgge geggtgteggac cgegeegaag gagegegecss tgagggtgac 2880
gaacacggeg geggtgeeggg cgaccgtggt ggggacgeet ttgecgecga tgageecegsc 2940
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gecgeaggate tggaacgegt cgegetggta ggtgegggeg caggegggec acacggtggé 3000
gcgeeggtta ccgeaggect tgtagatage ggcatcggga agttggtegg tgtgeceggga 3060
gtcgagecagg cgececeggtgg tggettcegat ggtgtcgagg gtgecggtga gecggaccegg 3120
gegggtgeac ccggeggegg cgeggacgtg gtcgagecag tcgaagtage cgggttgget 3180
ggegegeggte agggcttgge cggetgeggt gtagtcggeg getggegety tecaggegte 3240
ggcgttecgag cccgeaccee gggecagagtt ctccecggggt gegaggtecca gegtegacgt 3300
gctcatgtca ggeagegate ctggtggtgg cgagetgege geegtggtgg ccgacgaagg 3360
tgctggtgat gtgecegttecg atgacggtga tgcggeagge cgggeattge cgatggtggg 3420
gttcgtgacg gccgeagtcg ataacggegg tcttgtegee geageggatg gagatggegt 3480
tgcggeaggg geegeegteg acggtggega cgatggtgeg gegggtgteg aacgggtgea 3540
gctcagggtt ggctgggeag gtgtgggtga tgtggteggat gtegacgtigg acgaaggtca 3600
tcgggegeecg ccggteaggg tcgggatgtg cccgttigatg cgtgeeggst tggtgtcceg 3660
gatggtggte atcagggttt cggcgacgge cggegtgatg ttgagtcgea gggegaggtc 3720
gtcggcgetg atgggetgge cggtggtetg cteglgetgg acgaccgaga accgggegsc 3780
gggcagecagg tgagccggga cgaccggege ggtetgtgeg gtggecegget gttecgaccegg 3840
agcggtegge ccggtggtgy tgtgeteegg ttccggagtg gtegeegtac cgegggettt 3900
gatcttgttg acggcggtca tgagttcggt ggcttgtttg tcgatggege tgaagtcges 3960
gcggatgegt ccggegacga gttcgacgec gatgaccacg acgacgacca gggcgaagac 4020
gatgcgcatg ccgaggtcge Cggggcgecy aagttgacgg tggccgagag cagggetgeg 4080
ccgatgaaga cggccatgge ccagegtttg gegtcttiga cgatgcecggg ggtgeggacg 4140
acgatcagca tcgagaccat ggcggtgtcg aagatcgecg ggggtaggta ggcgaagtag 4200
cccgegeegg tgetggecag gtagtgggee tggtggaget agctggtgat cagtgegeceg 4260
atgagggtgg ctcggttgta gegtttgacg ctgtcgatgg ccttgageat gttcgggacg 4320
gcgetettgg cgtactcgat ggegaactgt tcggtgaggt tgacgetege gggggeggcee 4380
gggeeggtge tcggetgttg ggeegectte ctgeggagag ggttcategg atgecteegt 4440
cgttggtgac ggggatgacc gegacgacge ccatgcagge ttcgecaccag acggeggaca 4500
ggcegtegte gaacagttcg ttgatgeggt cgtcgagggt ttcgtattcg geggggaaca 4560
gcgacgtget gecgeatteg tcgeaccact geteggtegg gecagaggcac aggaccggec 4620
cgaggtcegg gtggataccg geggggcetea tgccggcgaﬁ_gcaccacagg cagttgtcgg 4680
[0006]
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tggccaggtg cttgeccagg tcgatgagge tcatcgtgag acctccggtg accggagegce 4740
ctggtcggte cagccgecaga cgtcacagtc geggtagecg cagtactgge agcactgega 4800
acgatcctgg tctttcggea tgacttctge gcagtagtgg tcgecgecact ggecaccgtgt 4860
cgtagcggeg ctgttgtttt cagggtccgt ggtcatcgge tgectecctac ttecgeagetce 4920
aggcagatac cggtgecggeg cgggatgtag tagtcacggg tgacgecgea ggagtcegeag 4980
gtgeggegge cgageageat cttggegacg accgegaget gegecgeggt gggaacacgt 5040
ttcggettge cgaggtcgeg ccggtagagg taggcgacge ggegttgtee geggtgeate 5100
cacaggatct gggcgacggg gtcgtagecg ttggggcaga ggecgtegge gegeagetlgg 5160
cgtcgggtgg ccaggtgete gggegeectge cggtagggga aggtggggaa gccgtagegg 5220
ctgeecggtgg gegtcgtagaa ctcgacgegg atgecggtge gggegecgag ggcttcgagg 5280
tagtcgttgg tcagggcgga ggtggtcatt tatcgectce ccagegttge tgggeggett 5340
ggcgggagat gccgageegg tcgecgattt cggeccagga atagccgtag gcgcgecaggce 5400
cgatgacgge ctcgetgatg gegtegtega getgggegga gagtccgace atgtcgegea 5460
gggcttegac gtcgeeggtg gegacgegtt tggegaagge geggatgatlg cgecggacga 5520
aggcggegta ttcgtegtte tcgacgacgt cgeggeggeg cggeticgaa ggeeggetgt 5580
caccggecgg ggeggtaggt gtcaaggecag ggttgacgta cgacaggetc accgggeace 5640
cccggtgtgg tgcagacgat cccagtcgtc ageggegtcg gtgagggtct cgatgaccte 5700
gtcgegggtg cggeectegt agtegttcca gtegecgacg acgtegatgg cgetggtete 5760
gtagaageccg gtcggggtgt attccaggtc gagccaggeg gecgaagacgce gCagggcscy 5820
gatggcggeg atggtgtegg ggtcgeegte gagggtgeac acgecggagg ccaggeageg 5880
geeggtggeg geggtcatga tcgegeegga ggegeaggeg ggeggaaact gceegteggt 5940
gatggegacc aggtcgtaaa actggtgetg ggtccageeg tgetgetgga ggtagagggc 6000
ggeggegege ageagegegsg ccggggtcat cgtcgggteg gtaacgggtg tgttggeegg 6060
ttgatgggta ggcttcatgg cagccacgtc ctttcgaggc tgttggtgga ggtcggcecaga 6120
acccgettge ttgecaggetg tgggggttct gtcgaccget tccgttatge ggttgtggte 6180
cccggtgecg tccageggeg aggatggtge ttgegeacat gggeggeggt gatcgecagg 6240
gcgaggacac cgaccggtge ctggtgeegg gtgaggtgge cgacgagaag gCCEECRAgE 6300
taggeggtcg tggtggeggt tccagegatt acgecggtga tggectgage gegggttteg 6360
[0007]
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gtcatgccge catctcccat tgggtgegee cggtgtagga ggtcgtggtyg gegggattigg 6420
tagggcggeg tagccaggeg gecatagtcgg cgatggegta gatgtcgteg tcggacagec 6480
aggccgectt gatcgggtac gggagettet tctcggegeg cageaggget tcgeecggggt 6540
tgtcgggget gatggtggag gegtegaage cgacctctge gaggccggag ccgaggatga 6600
cgtcggagga gecgacggtg gtgeaccgga aggegeageg gtagecgaac aggtcccgcea 6660
ggctggegegg gatgatgtce caggaggeggce getgggtigge gecgacgacy ggcatggege 6720
aggcgeggee cagagegace aggeccegga geagggtega gaactcttce tgttgggect 6780
tggtgecctag cacggtcgag aacatcgega tctcgtegat gatggtgatg atcgtggaga 6840
ggttgtcete ccgtgtgatt ttgecggegge ggttggegag cageccagegs tagcggttgc 6900
gggcgacggt gagcaggega cgcacggtct tgatggccag gtcgatgtcg tcgccgatga 6960
aggcgtccat gatcggttcc caggggecga gttcgaccca tttgeegtcee atgcecgatca 7020
ggcgggtgtt gtcgetgagt geggeggtlcg ccgegacgag gttgagcagg ccggacttge 7080
cgcegeeggg ctcaccageg gtaagcaggt tgtggtagac gatgtcgage gtgacgtget 7140
cgccaaactc gtcgatgecg atgaacaggg gatcgaacat cgacatgcca ggcccgacag 7200
gcacceggte ggtgecgage ggatcgecagg cgatggtget cacgagcttc gectcectte 7260
cggaggtgaa agggcaggac gctcgeggtlg gagegeectg cggtaggggt cagatgggtt 7320
cggtggtgac gagegggtcc cacccggatt cgegtttcac ggecgacgeg cggeggeaga 7380
gttcggccac gagctggeceg cagttgtgeg cgatggttcc caggcgggcy atcagctcgc 7440
ccegetgttg ttcggtgage ccgtgatgge tcecgteggt cacgtcccag ccgtcgtega 7500
tgtagagctg ggegagtceg ttgeegtege tgaacagecc ggcggtcatc caggccaggt 7560
cttccaggge ctgecgggag tcgatgtcege tgacgatcag ttcgtcgttg acgaagticgg 7620
tgacgccetg cggatcgagg cgttcgaggt gctgggtctg accgtagagg tcgaagatge 7680
tcatacgggt gctcctcaga tccactggtt gatgtcegteg ccgtegtegg cggeagtggce 7740
ggetttgegg ccgttgetge tggeageggce ctgtttcggg atggecegget cggtggeegt 7800
cgggatgtcg tcgatgtcgg gcaggtcgag gccecgtgaca gtggecgact ctttategte 7860
gagcggcacg atcggatcga tctcgtcgat caggggggtls ctcaccttgg cggtgaggac 7920
ttcgeggege ttgatgtcga agcgcacgaa cgcagaattg gtgctaccgg ccaggtcgac 7980
cctgaccgtt ttggcatgge aggccacgge gatcttgeceg acctgetgeg tgaggtaatc 8040
gaccgacagg ccgggecgea gtaggaccca gactcegttce cccaccgggs tgggccaggce 8100

[0008]
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tccgaggatc agcgggaggce taccggageg gttggtgatg atgaactgeg agaagcagac 8160
gcgeaggega tgecgeacgg cgacacacca gaagatggeg acggtccage ggegcaggac 8220
cggaacgcag gccgggecge cgaccaggac ggcaaggatg accgeggtca agatttgtga 8280
ggtactggeg geccagggegg tccagecccca ggecageagg acggtggete cgatttcggsg 8340
agtccaccac cagagcattc gcaggaccgg ccagctacgg accagtgccc agacgagggc 8400
gcecgeagaca geggegatcg gagecgegac gaacgcggee agecagegggt geatgtggece 8460
cttggccacg accagagcga ccaggecget cacgatgacg gtgaagatga acgcgaaacg 8520
cgegtteteg geagecgage gatgtacceg ctgetecgatg acggtgacag ttccggagec 8580
tcgecccagaa cggecgggac gggtagattt ggacacgaca cgtectecet tgegggtigg 8640
atgggttcag gecgtggggee ggatggtgtg cgaccgttac cggeecegeg ctttcttact 8700
ggtgatcage gecccacgegg gacgegattg tcagegetga gcgegetggg getteggetg 8760
caccgagecg taccgggaga aggccataac cgtgaggcca ggaagaatge ggccageggce 8820
ctggttgatg aggtctttgg tctcgaggag atcaccctgt tcggtgatcg gattttitcga 8880
gtggatgtcg atggagcegt agccececttg gaacatgtag gacacgtagt aacggaacat 8940
gatgggttcc tttcaaaaaa atgatgatgg ccgcatattg cggccggagg ccggaacgaa 9000
atcgctcegg ccatccgatg aatgagcagg gattacggca gcaaaaggcece gcectgggatce 9060
agatgccacg gacactgtgg cggcagtacg gatggggtitg cgaagggect acttcgecega 9120
ggecaccggag agcggettca gegacaccge acggaacgeg acgccgttac geccegttggt 9180
cgcccacgga atggectcega getgetcgat ggecgacgage tgtcccaccg tcacgttegg 9240
cttttcgceca gecgtegtga tggegatgac ctegecgeeg gtctcgtcga gcacgatgac 9300
ctgggtggac cacatgggce ggeccagtgtt cttctecggaa cgetggtige cgttetggte 9360
gttcttegge tcggtegget tcgacaccgt cacctgettg ccggtecgtgt ccacgtacag 9420
cttcacgaag atctccttcg ttccagggat ccaactggaa tccegaacct ttttgttgag 9480
ccgatcgget ccgeccteca tgaaacgegg aaaattggce ccgcagcagg tctccagatt 9540
tgatccgecgg agggcatcac tggctggecag tgactaggac tgactcggge cttgcgaatg 9600
acacgtcgat agggcagtgt gaatgcggeg cattatcgac tctcacaggg cggaggctag 9660
agatgacgcc getgeggetg gaaaggcaga agetcggetg gtcgagaacce cgecttgete 9720
acgaactgga gcgacgggeg cagggaagat tcagcctgge caccagagceg agtcttctge 9780

[0009]
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ggatgatctc agcgtgggaa agcggegege gagacacctc ggacccgtat cgcactetge 9840
tgtgcgagge gtatggeegg accgetgacg agttgggect gggtggtgge accgaccgag 9900
cagaatcgag cgtcggeetg tcctacgett catcgettga cgeggeagee geaatacttt 9960
ctgaccttge ccggttcgat gacatgaage accctgeggt gagccaggge cgetaccage 10020
ccgatgegtt gaacgcggta tgtctggact ggctgticgg cacagectcg aatgacatge 10080
cagcaggcge tggaaaacge gtcaccatga aggacgtcga ggagatccge gecaccacgt 10140
cgatgttcga cagcctggat cgecgattcg gaggggagaa cgecccgeagt atggecgtge 10200
gttttctgeg cgaggeggtg ctgecgagat tcggecaagac atccgaccag accgtaacta 10260
ctgagcttta cagagcagca gcgatcctct gegagetgat cgggtggatg tcgttcgaca 10320
cctcacgcaa ctcgttggea cageggtatt tcacccaage getgegattg gecgaggeag 10380
ctggtgaccg cgectatgee tcgtacatct tggegageat ggeggaccaa gegetcttee 10440
tgaagaggcce tgaccaggeg ctacgacttg cacaggtcge tcgcgatgeg ggggaaaagsg 10500
ccggegttge ggtggecaca accgaggega geatgetgga ggetcgegea ticgeageee 10560
agggtgacga gagcggetge accagggegt tgettcgege ggaagecgec ttcaacagea 10620
tcagcgcaga cgacaacccg agttgggega accactgggg tgacatcttg tttgccagtc 10680
acgctggecac ctgttgggtc gatcttggtg cgccgaagga ggcagegage ttggttcgga 10740
cagtctggga cagcgcgaag gatcaggece gtcgtegggt ctacageggc gttcagctcg 10800
ctcgegtgge getgettacg aacgaggtgg aacaageggt gtcgtatggg atcgeegecee 10860
ttgaggcgac gageggcttg acttcgaatc gectcgttgea geagettcge gacctgecgtg 10920
atcagcttgg aaaccatgcc aagcatcctg ctgttgtgga gttcgaggag cgegetegat 10980
tggtgctgge cgettgagta ccgtaagect cgtgacgttg gecgaggacce tggaccgcga 11040
aggtgaaccc gagcgggagt tcaaccccgg gatcgecgecag cgactaccta ggaagegggt 11100
tgctggecgga gegetgatee gegactcgge tgatcgaatce ctgttcgtcg tgecgaacta 11160
caageccctg ctggacatcc ccggeggeat tgccgaggge aacgaatctc cgetcgeage 11220
gtgccgacgt gagatcaagg aggagatcgg cctagacctg ccgatcggec gacttctcgt 11280
ggtcgactgg atcccgcage acggegtgtg geceggacgge gtgatgttca tcttcgacgg 11340
cggcecggeta accgacgacg agtcccgega cctgaageac accgatgatg agctggtagg 11400
actgaagttc cttgccctecg atgatgcacg ccatcagett cggecctcaa tggttegeag 11460
gctcgaagea gggatagagg cctigtccga tggagagcqucggtatctgg agttcggtcg 11520

[0010]
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gactcagtaa agcggatggce cttaccggeg ttccatccgt tcggatgttc gggcgatgge 11580
tgcattgaga tcatcggcag cctcggtgat gaacgctgtc acgagatgge ccggceecgta 11640
acgttccttg atctcggeta ccegetecte gaaggtegtt cgttecccegt cgggtgtegt 11700
ggtgagatcg cagaaccaga gggcgtcccg gaccggegac gectcgtcat ggaaagetge 11760
aagttcctee gecaaggecte geatcttgge ttcgegtatc gecacacgaat ggtgegetac 11820
aaggtgaaca agccgttccg gagcactgac ggaccgaagg aagtacgccc cgtctagegg 11880
atggaaaccc gtctgecacga gatctggege atacccgatg tcgtggagta cagcagcage 11940
ctcaagcaag cgggecatcgt cgecggegge gttaccaaca gtacgagect tcgecegegac 12000
accttgaacg tgagaccagc gacgtggcag cacatccgeg aggacgegtt cagacgtttg 12060
gtatgcccaa gegaccatcg acatggaccc aacgatatcg gtgaactcge agattcgtat 12120
gcgttgacgg agecggtegg ctgecggate ttgttcaaac tttctgtacg tcttcaaggce 12180
ggcecgaaac gggeegetea cgeegeegee tgggcgegtg ceggtegett agetggegea 12240
cacgaccggce acgecggeag cccgtegget ggegtgeagg ageggatcegg gecgeggega 12300
cgacagtcca acaggegggt tgaggetggg gagtttggee getgecgace ggtgeggeca 12360
gggegacgeg geegagetge cgegegegge cgeagegega gtcacggeeg teggeegeceg 12420
ggcgeggegg cgegeagtgt gtecgggecg ctectecgag gtcaagggeg cttcgegteg 12480
caagcgacgg ccgcaagcegg ccgecctgga ccteggagee tctgeggece tageggecaa 12540
gtggtcaage ggcaggeega tggectgeece geaggtggac gegegecacce geacccggte 12600
cacccgactc tgcaagaacc gttcgetact tcagecgtcaa tgaggaattg acacctigga 12660
cgtctttgge ggeccaattcg caaaggeget tgtgggecte tccgaaageg tcgattctgt 12720
attgtcgatc atcgegecage ttgatgaatt gttectegtg ctttggatta tctggcccca 12780
cttgeggtge agcgcaaaag gtttgatatt ccttatgege tatggecgec tgetcgaacg 12840
cccatcgeca ttcactcatg cacttcctaa attcggecagt gctgaatatc gaggcaagtg 12900
cgtccatgeg agectgetee ttggegtege tcaaatcgtt tttgtactct tcatctgeaa 12960
taatgcatcg gegtaattgg tcgegagtaa gtgcaaacca cgttaccaac tccaagtaag 13020
ctgactttcg atcggcgtge geggegatct ctctctggta aaccegtteg ctetgettge 13080
taaaattccc cagaaagaat tgaaacccgg cccccgetat cgcaaaaaat ccggttatca 13140
cagcgggeca gaagggtgte atccgeattc ctcatctetg gatcaggctg acacgggctt 13200
[0011]
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ccatggtctc cgtgtgegte aagecctacg gtccagtagg actgegaaca ggtgagttct 13260
cgcecgeacgg ggacgecteg cegectgege cttaagacce tactgtggtg gacatgacge 13320
gcaacatcga tgcagtgett cgggtctege ctgecagacgg acggtggtat gtggacatce 13380
ctgagttcaa cctgagagtg gatcttccgg cgtcaaggeca aagtagcegac ctgegtaacc 13440
ggctaaacga cgeegtggea ccgeacgtge ctgegggegac cgacttegtg atcaagatgg 13500
cacctgagtg agtggegege cttectgagt gactaactgg gtgacaatcg ccaacgatca 13560
tggecggacaa gegtggacge tgatggacgt ggacccgeag gtgagcagtg tgttgaccaa 13620
gttcattcaa gatcatgagt tgc 13643
210> 2
211> 282
<212> DNA
213> WS E BE PP SE50/110
<400> 2
atggacgcac ttgcctcgat attcagcact gecgaattta ggaagtgcat gagtgaatgg 60
cgatgggcgt tcgagcagge ggccatageg cataaggaat atcaaacctt ttgcgctgeca 120
ccgcaagtgg ggccagataa tccaaagcac gaggaacaat tcatcaagct gcgcgatgat 180
cgacaataca gaatcgacgc tttcggagag gcccacaagce gcctttgega attggecgee 240
aaagacgtcc aaggtgtcaa ttcctcattg acgctgaagt ag 282
<210> 3
211> 771
<212> DNA
213> BN BE BB M SES0/110
<400> 3
atggaaaccc gtctgcacga gatctggege atacccgatg tcgtggagta cagcagcagc 60
ctcaagcaag cgggcatcgt cgeccggegge gttaccaaca gtacgagcct tcgecgegac 120
accttgaacg tgagaccagc gacgtggcag cacatccgeg aggacgegtt cagacgtttg 180
gtatgcccaa gegaccatcg acatggaccc aacgatatcg gtgaactcgc agattcgtat 240
gegttgacgg agccggtegg ctgeeggate ttgttcaaac tttctgtacg tcttcaagge 300
ggccecgaaac gggeegetca cgecgecgee tgggegegtg ccggtegett agectggegea 360
cacgaccgge acgccggeag cccgtegget ggegtgeagg ageggatcgg gecgeggesa 420
cgacagtcca acaggcgggt tgaggctggg gagtttggee getgecgacce ggtgeggeca 480
gggegacgeg gecgagetge cgegegegge cgeagegega gteacggeeg tcggeegeeg 540

[0012]
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ggegeggegg cgegeagtgt gtcecgggeeg ctectececgag gtcaagggeg cttegegteg 600
caagcgacgg ccgcaagegg ccgecctgga ccteggagece tctgeggeee tageggcecaa 660
gtggtcaage ggcaggecga tggectgeee gcaggtggac gegegecacc geacceggtce 720
cacccgactc tgcaagaacc gttcgctact tcagcgtcaa tgaggaattg a 771
<210> 4

211> 243

212> QNA

213> BN BB AP SE50/110

<400> 4

atgcgaggee ttgeggagga acttgecaget ttccatgacg aggegtcegec ggtcecgggac 60
gccectetggt tctgegatct caccacgaca cccgacgggg aacgaacgac cttcgaggag 120
cgggtagccg agatcaagga acgttacggg ccgggccatc tcgtgacage gttcatcacc 180
gaggctgeeg atgatctcaa tgcagccatc geccgaacat ccgaacggat ggaacgcecgg 240
taa 243
210> b

<211> 519

212> QNA

213> BB BB M SE50/110

<400> 5

gtgacgttgg ccgaggacct ggaccgegaa ggtgaacccg agegggagtit caaccceggs 60
atcgcgecage gactacctag gaagcgggtt getggeggag cgetgateceg cgactcgget 120
gatcgaatcc tgttcgtcgt gecgaactac aagcccctge tggacatcce cggeggeatt 180
gccgagggea acgaatctce getcgceageg tgecgacgtg agatcaagga ggagatcggce 240
ctagacctge cgatcggeeg acttctegtg gtcgactgga tcccgeagea cggegtgtgg 300
ccggacggeg tgatgttcat cttcgacgge ggecggetaa ccgacgacga gtccegegac 360
ctgaagcaca ccgatgatga gctggtagga ctgaagttcc ttgccctcega tgatgcacge 420
catcagcttc ggccctcaat ggttcgeagg ctcgaagcag ggatagagge cttgtecgat 480
ggagagccge ggtatctgga gttcggtegg actcagtaa 519
210> 6

<211> 1335

<212> QN@

213> BNRER B WA SE50/110

[0013]
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<400> 6
atgacgccge tgeggetgga aaggcagaag ctcggetggt cgagaaccecg ccttgetceac 60
gaactggagc gacgggegea gggaagattc agecctggeca ccagagcegag tcttcetgegg 120
atgatctcag cgtgggaaag cggcgegega gacacctcgg accegtatceg cactctgetg 180
tgcgaggegt atggeceggac cgetgacgag ttgggeetgg gtggtggecac cgaccgagea 240
gaatcgageg tcggectgte ctacgettca tcgettgacg cggecageege aatactttet 300
gaccttgeee ggttegatga catgaagcac cctgeggtga gecagggecg ctaccagecc 360
gatgcgttga acgcggtatg tctggactgg ctgttcggea cagectcgaa tgacatgceca 420
gcaggcgetg gaaaacgegt caccatgaag gacgtcgagg agatccgege caccacgtceg 480
atgttcgaca gcctggatceg ccgattcgga ggggagaacg cccgeagtat ggececgtgegt 540
tttctgegeg aggeggtget gecgagattc ggcaagacat ccgaccagac cgtaactact 600
gagctttaca gagcagcagc gatcctctge gagetgatcg ggtggatgtc gttcgacacc 660
tcacgcaact cgttggcaca geggtatttc acccaagege tgcgattgge cgaggeaget 720
ggtgaccgeg cctatgecte gtacatcttg gegagcatgg cggaccaage getcttectg 780
aagaggcctg accaggeget acgacttgea caggtegetce gcgatgeggg ggaaaaggcce 840
ggcgttgege tggecacaac cgaggegage atgetggagg ctegegeatt cgcagececag 900
ggtgacgaga gcggetgeac cagggegttg cttegegegs aagccgectt caacagcatc 960
agcgecagacg acaacccgag ttgggcgaac cactggggtg acatcttgtt tgccagtcac 1020
gctggecacct gttgggtega tcttggtgeg ccgaaggagg cagcgagctt ggttcggaca 1080
gtctgggaca gegegaagga tcaggeccegt cgtegggtet acagcggegt tcagctcecget 1140
cgegtggege tgcttacgaa cgaggtggaa caageggtgt cgtatgggat cgeecgeectt 1200
gaggcgacga geggettgac ttcgaatcge tcgttgeage agettcegega cctgegtgat 1260
cagcttggaa accatgccaa gcatcctget gttgtggagt tcgaggageg cgctcgattg 1320
gtgetggeeg cttga 1335
210> 7
<211> 318
<212> DNA
213> B E BRI SE50/110
400> 7
gtgaagctgt acgtggacac gaccggcaag caggtgacgg tgtcgaagcec gaccgagecg 60
aagaacgacc agaacggcaa ccagcgttce 120
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acccaggtca tcgtgctcga cgagaccgge ggegaggtca tcgecatcac gacggectgge 180
gaaaagccga acgtgacggt gggacagctc gtegecatceg agcagctcga ggccattceg 240
tgggegacca acgggegtaa cggegtegeg ttccgtgegg tgtegetgaa gecgetctee 300
ggtgcctcgg cgaagtag 318
210> 8

211> 210

<212> DNA

213> Wshi&kE BE P SES0/110

<400> 8

atgttccgtt actacgtgtc ctacatgttce caaggggget acggctccat cgacatccac 60
tcgaaaaatc cgatcaccga acagggtgat ctcctcgaga ccaaagacct catcaaccag 120
gcegetggee geattcttee tggectcacg gttatggect tctececggta cggeteggtg 180
cagccgaagc cccagecgege tcagcegetga 210
<210> 9

211> 921

<212> DNA

213> WM B E BT SES0/110

<400> 9

gtgtccaaat ctacccgtcc cggeegttct gggcgagget ccggaactgt caccgteatce 60
gagcageggg tacatcgectc ggetgecgag aacgcgegtt tcgegttcat cttcaccgte 120
atcgtgageg gectggtege tctggtegtg geccaagggece acatgcaccc gctgetggec 180
gcgttecgteg cggetecgat cgeegetgte tgeggegeece tcgtctggge actggteegt 240
agctggeegg tcctgegaat getctggtgg tggactccecg aaatcggage caccgtectg 300
ctggeetggg getggaccge cctggeegee agtacctceac aaatcttgac cgcggtcatce 360
cttgeegtee tggteggegg cceggeetge gttceggtee tgegeegetg gaccgtegec 420
atcttctggt gtgtcgeecgt geggeatcge ctgegegtet gettetegea gttcatcatc 480
accaaccgct ccggtagect cccgetgate ctcggagect ggecccaccce ggtgggggaa 540
cgagtctggg tcctactgeg geccggeetg tcggtcgatt acctcacgca gcaggtegge 600
aagatcgecg tggectgeca tgccaaaacg gtcagggtcg acctggecgg tagcaccaat 660
tctgegttcg tgegettcga catcaagcege cgcgaagtcc tcaccgecaa ggtgagcacce 720
cccctgatcg acgagatcga tccgatcgtg ccgetcgacg ataaagagtc ggccactgte 780
[0015]
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acgggecctcg acctgeccga catcgacgac

aaacaggccg ctgccagecag caacggccge

gacatcaacc agtggatctg a

<2102
211>
212>
213>

10
375

<400> 10
atgagcatct

gtcaccgact
gaagacctgg
tacatcgacg
cggggegage
gaactctgcce
accgaaccca
<210> 11

211> 882
212>
213>

<400> 11
gtgagcacca

tcgatgttcg
atcgtctacc
aacctcgtceg
aaatgggtcg
gacctggcca
ctgctcgecea
atcatcgacg
ttctcgacce
ggcgecaccce
taccgeigeg

ctcgcagagg

[0016]

tcgacctcta
tcgtcaacga
cctggatgac
acggctggga
tgatcgcceceg
gcegegegte

tctga

tcgeetgega
atcccctgtt
acaacctgct
cggegaccge
aactcggccc
tcaagaccgt
accgccgeceg
agatcgcgat
tgctecgess
agcgecccte
ccttecggtg

tcggettcga

DNA
Wi B B w A SES0/110

cggtcagacc
cgaactgatc
cgeegggetg
cgtgaccgac
cctgggaacc

ggccgtgaaa

DNA
WeBh I B8 WAt SES0/110

tccgetegge
catcggcatce
taccgetggt
cgcactcagce
ctgggaaccg
gegtegeetg
caaaatcaca
gttctcgacc
cctggteget
ctgggacatc
caccaccgtc

cgectecacce

atcccgacgg ccaccgagec ggecatccecg

aaacccgecca ctgecgecga cgacggegac

cagcacctcg
gtcagcgaca
ttcagcgacg
gggagccatce
atcgcgcaca

cgcgaatcceg

accgaccggg
gacgagttitg
gagcccgaces
gacaacaccc
atcatggacg
ctcaccgtceg
cgggaggaca
gtgctaggcea
ctgggeegesg
atccccgceca

ggctccteeg

aacgcctcga
tcgactceceg
gcaacggact
acgggctcac
actgcggcca

ggtgggaccc

tgeetgtegg
gcgagecacgt
gcggcaagte
gcctgatcegg
ccttcategg
cccgcaaccg
acctctccac
ccaaggccca
cctgecgecat
gcetgeggga

acgtcatcct

atcagccccg acaaccccgg

24

tccgecaggge
gcaggcecctg
cgcccagete
cgaacaacag
gctcgtggece

gctcgtcacc

gcctggeatg
cacgctcgac
cggectgetce
catggacggc
cgacgacatc
ctaccgctgg
gatcatcacc
acaggaagag
gceegtegte
cctgttcgge
cggetecegge

cgaagccctg

840
900
921

60
120
180
240
300
360
375

60
120
180
240
300
360
420
480
540
600
660
720
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25

CN 104144942 A F 5 % 16/42 71
ctgcgegeeg agaagaaget cccgtacccg atcaaggegg cctggetgtc cgacgacgac 780
atctacgcca tcgcecgacta tgecgectgg ctacgecgece ctaccaatcce cgecaccacg 840
acctcctaca ccgggegeac ccaatgggag atggeggeat ga 882
<210> 12
211> 201
212> QNA
213> WEhE&EBEEF SE50/110
<400> 12
atgaccgaaa cccgegeteca ggecatcace ggegtaatcg ctggaaccge caccacgacce 60
gcectacctcg cecggecttet cgtcecggecac ctcaccegge accaggecace ggteggtgtce 120
ctcgecetgg cgatcaccge cgeccatgtg cgcaagcacc atcctcgeecg ctggacggea 180
ccggggacca caaccgeata a 201
<210> 13
<211> 450
<212> DNA
<213> VBN E B E T SE50/110
<400> 13
atgaagccta cccatcaacc ggccaacaca cccgttaccg acccgacgat gaccccggece 60
gcgetgetge gegecgeege cctctaccte cagcagecacg getggaccca geaccagttt 120
tacgacctgg tcgccatcac cgacgggcag tttccgeccg cectgegecte cggegegate 180
atgaccgeccg ccaccggecg ctgectggee tceggegtgt gcaccctega cggegaccee 240
gacaccatcg ccgccatceg cgccctgege gtecttegeeg cetggetega cctggaatac 300
accccgaccg gettctacga gaccagegec atcgacgtceg tcggegactg gaacgactac 360
gagggccgea ccegegacga ggtcatcgag accctcecaccg acgecgetga cgactgggat 420
cgtctgeace acaccggggg tgcceggtga 450
210> 14
211> 327
212> DNA
213> WENMEBEBEM SE50/110
<400> 14
gtgagcctgt cgtacgtcaa ccctgecttg acacctaceg cceccggeegg tgacagecegg 60
ccttcgaage cgegecgeeg cgacgtcgtc gagaacgacg aatacgecge cttegteegg 120
cgcatcatce gecgecttcge caaacgegtce 180
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atggtcggac tctccgecca getcgacgac geccatcageg aggecgtcecat cggectgege 240
gcctacgget attcctggge cgaaatcgge gaccggetcg gecatctecceg ccaagecgece 300
cagcaacgct ggggaggega taaatga 327
<210> 15

211> 417

212> QNA

213> B BB SE50/110

<400> 15

atgaccacct ccgccctgac caacgactac ctcgaagccc tcggegececg caccggeatce 60
cgegtegagt tctacgaccc caccggcage cgetacgget tccccacctt cccetaccegg 120
caggcgececcg agcacctgge cacccgacge cagetgegeg ccgacggect ctgecccaac 180
ggctacgacc ccgtcgecca gatcetgtgg atgcaccgeg gacaacgecg cgtegectac 240
ctctaccgge gcgacctcge caagccgaaa cgtgttcecca ccgeggegea getegeggte 300
gtcgecaaga tgetgetcge ccgecgeacce tgegactcecct geggegtcac ccgtgactac 360
tacatcccege geecgeaccgg tatctgectg agetgegaag taggaggcecag ccgatga 417
<210> 16

<211> 186

<212> QNA .

213> BN BB SE50/110

<400> 16

atgaccacgg accctgaaaa caacagcccc gctacgacac ggtgccagtg cggcegaccac 60
tactgcgcag aagtcatgcc gaaagaccag gatcgttcge agtgetgeca gtactgegge 120
taccgegact gtgacgtctg cggetggacc gaccaggege tccggtcacc ggaggtctca 180
cgatga 186
210> 17

211> 291

212> QNA

<213> BN B R M SE50/110

400> 17

atgagcctca tcgacctggg caagcacctg gccaccgaca actgectgtg gtgecatcgge 60
ggcatgagece ccgeceggtat ccacccecggac ctcecggecegg tectgtgeet ctgeccgacce 120
gagcagtggt gcgacgaatg cggcagcacg tcgetgttee ccgecgaata cgaaacccte 180
gacgaccgca tcaacgaact gttcgacgac ggectgtcecg cegtetggtg cgaagectge 240

[0018]
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atgggecgtcg tcgeggtcat ccccgtcace aacgacggag geatccgatg a 291
<210> 18

<211> 510

212> QNA

213> PFENILBEEEM SE50/110

<400> 18

atgaaccctc tccgcaggaa ggecggeccaa cageccgacca ccggeccgge cgeceeegeg 60
agcgtcaacc tcaccgaaca gttcgccatc gagtacgcca agagcecgecgt cccgaacatg 120
ctcaaggcca tcgacagcgt caaacgctac aaccgagcca ccctcatcgg cgcactgate 180
accagctacc tccaccaggce ccactacctg gccagcaccg gegegggeta cttegectac 240
ctacccccgg cgatcttcga caccgecatg gtctecgatge tgategtegt ccegeacccce 300
ggcatcgtca aagacgccaa acgctgggece atggecgtct tcatcggege agecctgete 360
tcggecacceg tcaacttcege cgecceggeg accteggeat gegecatcgte ttegeectgg 420
tcgtegtegt ggtcatcgge gtcecgaacteg tcecgecggacg catccgecce gacttcacceg 480
ccatcgacaa acaagccacc gaactcatga 510
210> 19

211> 324

<212> DNA

213> B S E R SE50/110

<400> 19

atgaccgecg tcaacaagat caaagcccge ggtacggega ccactccgga accggagceac 60
accaccaccg gcccgaccge tccggtcecgaa cagecggeca ccccacagac cgegeceggte 120
gtcceggete acctgetgee cgecgeeecgg ttecteggteg tccagecacga gecagaccacc 180
ggccagececa tcaccgecga cgacctegee ctgegactceca acatcaccece ggeegtegee 240
gaaaccctga tcaccaccat ccgggacacc aacccggecac gcatcaacgg gcacatccceg 300
accctgaccg geggegeecg atga 324
<210> 20

211> 294

212> DNA

213> WBNIMLk BB M SE50/110

<400> 20

atgaccttcg tccacgtcga catccaccac atcacccaca cctgcccage caaccctgag 60
ctgcaccegt tcgacaccceg ccgecaccatce gtegecaccg tcgacggegg cccetgecege 120

[0019]
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aaccccatct ccatccgetg cggegacaag accgecgtta tcgactgegg cegtcacgaa 180
ccccaccate ggcaatgcce ggectgecge atcaccgtca tcgaacggeca catcaccage 240
accttcgtcg gccaccacgg ccegeagete gecaccacca ggatcgetge ctga 294
210> 21

211> 1797

<212> DNA

213> WEhIHLBBBE M SE50/110

<400> 21

atgagcacgt cgacgctgga cctcgcaccc cgggagaact ctgeccecgggg tgegggeteg 60
aacgccgacg cctggacacc cccacccgec gactacaccg cagccggeca agcecctcacce 120
cgecgecacce aaccceggeta cttcegactgg ctcecgaccacg tcececgegeege cgeegggtge 180
acccgececgg teccggetcac cggecacccte gacaccatcg aagccaccac cgggegeectg 240
ctcgactcce ggcacaccga ccaacttecce gatgecgeta tctacaagge ctgceggtaac 300
cggegetecca ccecgtgtgeee cgectgegee cgecacctacce agegegacge gttccagatc 360
ctgcgegeeg ggetcatecgg cggcecaaagge gtccccacca cggtegeeeg gecaccecgec 420
gtgttcgtca ccctcaccge ccecctectte ggegeggtee acacccgeca cgtceccgeaaa 480
cacacctgca cgaatcgcge ccgetgtage tgecgecceg aacccectgeca cgeccgecege 540
aaccccggee tctgeccagea ctaccaacce gecgtetget gggcacgeca cgaacccgge 600
gacccccage tcggecgtce cetetgectg gactgetacg accaccagea ccacgtegte 660
tggaacctgt tctccggega actctggecac cgcaccaaac aggacgecga acgecgecte 720
gccaaactct gcaaagcecg cggecatcceg ttccacgagg tcagcaacgg caaaaacctg 780
cgeeggatce caccggteeg cctegeccac ggcaaagecg ccgagatgea acgecgcegge 840
gcggtccact tccacgecct gatccggetc gacggcatcg accccaccga ccccacccege 900
gtcgtcgeee caccaccegg catcggecte aacgacctgg tcgacgecact caccgecgece 960
agcgacatcg acttcaccac cccagaccac cctgaccgge cggacggetg gecgatggece 1020
tggggcgaac agatcgacat ccgecccgatc agectcaccg gcaccggega agtcaccgac 1080
agcatggtcg ccggatacct cgccaagtac gccaccaaaa gcaccgagat caccggcecac 1140
aattcgacgc gcatcaccgg cgacaccatc acgcagcacg ccgatcccge cggagaccac 1200
atcgcccgge tcatccacge ctgetggeat ctcggecaacg accccgacge cccagetgge 1260
aaaacggcecga tccgactcce cgtcetacacc ggcaccgeeg gtgeccaaaat ccggeagece 1320
[0020]
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tttggagege cccgecactg tccggactge ggtacccgea cccgetaccg gacctgeccet 1380
gtatgcgtcg ccgaacgtca agccagectt gacacccaac ggeccaacga ccgeccagece 1440
accccatacg cccggetecg ccgetgggeg cacatgeteg getteggegg ccacttecte 1500
accaaagccc gceceggtactc ggtcaccttc cgectgetee gegagactcecg catcgacttc 1560
cgecgggetg ageccgatce ggecgacaac gecaccgtge acaccgtcega ccacctcegac 1620
gaaaccacgc ttatcgtcgg caccctgacc ttcgeceggag tcggetggea caccaccgge 1680
gacgcactcc tcgccaacac cgetgegget caggecccgeg agegacaagce catcggecga 1740
gaggaactcg cgcacgaagc gagcacgtcc cggeetgteg ccttgaacge cgectga 1797
<210> 22
<211> 207
<212> DNA
213> rERLBIR B SE50/110
<400> 22
ttggacggca tcaccccgaa ggegctctac cgcatcccgg aagceccatgeg gatgcectgage 60
ttgageegtt ccgtcatcta tgaactgatc cgctcgggge ggttgegeac cgtcaaggag 120
ggtcgecacce ggetggteee ggecagegee atcaccgect acgtcaccct getcgaacag 180
gaaagcaaga aaggagtcgc cgcatga 207
<210> 23
211> 1167
<212> DNA
213> VB EEE A SES0/110
<400> 23
atgaccaaac gccgcagecg tggagacgge gggetgecact gggacgaaca gegecagege 60
tggatcgect cggtcaccgt cggatacacc ccggeeggta aacgcatcgt ccgtaaggcea 120
agcggcaaga ccaagaccga ggccaacaat gcactccgtc agaagatccg tgagtaccag 180
gacgggetgt cgatccccac gaccggetac acggtcgecg acgecgtecac ggactggete 240
acctacggac ttcccgacgt cgacgaggaa acggtcaaca actacacgct gctggceccaac 300
ggtcacatca tcccggegat cggtgecacge aagectceeglg accccagcaa acagaaggaa 360
ctcagcgecca ccgacattga caggtggctg gccgacaaag ccaagattct cagcacccge 420
acgctgegac tgetgcactc gatcgegaat cgegecatca accgagegat ggececgegac 480
aaggtcatge gcaacgtcgt cgcactctge aaggtaccga ccggcaccge cggacgacce 540

[0021]
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tccaagtcac
ctgcacgegt
ctcacctgge
gccatccacg
cgttcactceg
ggagatccac
cacaacgtgc
gaatggacgc
agcatcgagg
taccgccacce
ggtccggatg
24

93
PRT

<210>
211>
212>
<2135

<400> 24

Met Asp Ala Leu

1

Met Ser Glu Trp

Glu Tyr Gln Thr

35

Lys His Glu Glu

50

Ile Asp Ala Phe

65

Lys Asp Val Gln

<210> 25
211> 256
<212> PRT

[0022]

tcacctacga
atgtagtttt
agcacgtcga
tatggcattc
ccctgeeggt
gaccggatga
tgcgagectt
cccgegaatt
aaatcgccga
aactgcgecce

acactcctgg

Arg Tr
20

Phe Cy

Gln Ph

Gly Gl
70

Gly Va
85

Ala Ser

gcaggccaaa
gtcgetgetg
cctggtcegga
ggtgegegee
tcgetgtgte
ctacgtctge
ccgegegate
acggcacagt
cctgtgtggt
ggttctgetg

ggcttag

Wi B B B SE50/110

Ile Phe

p Ala

s Ala Ala

40

e Ile
55

Lys
u Ala His

1 Asn Ser

Phe Glu

gcgetecteg
accggtgctce
cgtcecggacg
cacggtgaca
cgggtectea
gccagcaagg
gtcgeggetg
ttcgtttcge
cattccggcea

aacgecgces

Thr Ala
10

Ser

Gln Ala
25

Pro Gln Val

Arg Asp

Leu

Arg Leu
75

Lys

Leu Thr
90

Ser

30

tcgetgecega
gtaccgagga
ccgagccacc
ccaagaccaa
ccgegeaacg
tcggeacccea
tccecggaat
tgctgtecga
cctcgatcac

tggccatgga

gtcgagcagc
actgcgagaa
gattccgeeg
gaagtcacgg
cgeggegeac
gctegaccegg
gaatccgget
caatgggatg
cgagaccgtt

ccggatctte

Glu Phe Arg Lys Cys

15

Ala Ile Ala His Lys

30

Gly Pro Asp Asn Pro

45

Asp Arg Gln Tyr Arg

60

Cys Glu Leu Ala Ala

Leu Lys

80

600
660
720
780
840
900
960
1020
1080
1140
1167
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[0023]

213> TFENREL B BE A SE50/110
<400> 25

Met Glu Thr

1

Tyr

Asn

Trp

Asp

65

Ala

Arg

Arg

Ser

Arg

145

Gly

Arg

Arg

Pro

Ser

Ser

Gln

50

His

Leu

Leu

Ala

Ala

130

Arg

Arg

Arg

Gly

Gly

Ser

Thr

35

His

Arg

Thr

Gln

Gly

116

Gly

Val

Arg

Pro

Gln

195

Pro

Arg

Ser

20

Ser

Ile

His

Glu

Gly

100

Arg

Val

Glu

Gly

Pro

180

Gly

Arg

Leu

5

Leu

Leu

Arg

Gly

Pro

85

Gly

Leu

Gln

Ala

Arg

165

Gly

Arg

Ser

His Glu

Lys Gln

Arg Arg

Glu Asp

55

Pro Asn
70

Val Gly

Pro Lys

Ala Gly

Glu Arg

135

Gly Glu

150

Ala Ala

Ala Ala

Phe Ala

Leu Cys

Ile

Ala

Asp

40

Ala

Asp

Cys

Arg

Ala

120

Ile

Phe

Ala

Ala

Ser

200

Gly

Trp

Gly

Thr

Phe

Ile

Arg

Ala

105

His

Gly

Gly

Arg

Arg

185

Gln

Pro

31

Arg

Ile

Leu

Arg

Gly

Ile

90

Ala

Asp

Pro

Arg

Gly

170

Ser

Ala

Ser

Ile

Val

Asn

Arg

Glu

Leu

His

Arg

Arg

Cys

155

Arg

Val

Thr

Gly

Pro

Ala

Val

Leu

60

Leu

Phe

Ala

His

Arg

140

Arg

Ser

Ser

Ala

Gln

Asp

Gly

Arg

45

Val

Ala

Lys

Ala

Ala

125

Arg

Pro

Ala

Gly

Ala

205

Val

Val

Gly

30

Pro

Cys

Asp

Leu

Ala

110

Gly

Gln

Val

Ser

Pro

190

Ser

Val

Val

15

Val

Ala

Pro

Ser

Ser

95

Trp

Ser

Ser

Arg

His

175

Leu

Gly

Lys

Glu

Thr

Thr

Ser

Tyr

80

Val

Ala

Pro

Asn

Pro

160

Gly

Leu

Arg

Arg
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210 215 220
Gln Ala Asp Gly Leu Pro Ala Gly Gly Arg Ala Pro Pro His Pro Val
225 230 235 240
His Pro Thr Leu GIn Glu Pro Phe Ala Thr Ser Ala Ser Met Arg Asn
245 250 255
<210> 26
211> 80
<212> PRT
213> YWBhIELBEEE A SES0/110
<400> 26
Met Arg Gly Leu Ala Glu Glu Leu Ala Ala Phe His Asp Glu Ala Ser
1 5 10 15
Pro Val Arg Asp Ala Leu Trp Phe Cys Asp Leu Thr Thr Thr Pro Asp
20 25 30
Gly Glu Arg Thr Thr Phe Glu Glu Arg Val Ala Glu Ile Lys Glu Arg
35 40 45
Tyr Gly Pro Gly His Leu Val Thr Ala Phe Ile Thr Glu Ala Ala Asp
50 55 60
Asp Leu Asn Ala Ala Ile Ala Arg Thr Ser Glu Arg Met Glu Arg Arg
65 70 75 80
210> 27
Q211> 172
<212> PRT
213> W& EBE R SES0/110
<400> 27
Met Thr Leu Ala Glu Asp Leu Asp Arg Glu Gly Glu Pro Glu Arg Glu
1 5 10 15
Phe Asn Pro Gly Ile Ala Gln Arg Leu Pro Arg Lys Arg Val Ala Gly
20 25 30
Gly Ala Leu Ile Arg Asp Ser Ala Asp Arg Ile Leu Phe Val Val Pro

[0024]
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Asn Tyr Lys

Glu
65

Leu

His

Leu

Val

Pro
145

Gly

50

Ser

Asp

Gly

Thr

Gly

130

Ser

Glu

<210>
211>
212>
<213>

<4005

Pro

Leu

Val

Asp

115

Leu

Met

Pro

28
444

Pro

Leu

Pro

Trp

100

Asp

Lys

Val

Arg

Leu

Ala

Ile

85

Pro

Glu

Phe

Arg

Tyr
165

Leu

Ala

Gly

Asp

Ser

Leu

Arg

150

Leu

PRT
B HCE v R R

28

Met Thr Pro Leu Arg Leu

1

5

Arg Leu Ala His Glu Leu

20

Ala Thr Arg Ala Ser Leu

35

Ala Arg Asp Thr Ser Asp

50

Gly Arg Thr Ala Asp Glu

65
[0025]

70

Asp

55

Cys

Arg

Gly

Arg

Ala
135

Leu

Glu

Ile Pro Gly Gly

Arg Arg

Leu Leu

Val Met
105

Asp Leu

120

Leu Asp

Glu Ala

Phe Gly

SE50/110

Glu

Glu

Leu

Pro

55

Leu

Arg Gln

Arg Arg
25

Arg Met
40

Tyr Arg

Gly Leu

33

Glu

Val

Phe

Lys

Asp

Gly

Arg
170

Lys

10

Ala

Tle

Thr

Gly

Ile

75

Val

Ile

His

Ala

Ile

155

Thr

Leu

Gln

Ser

Leu

Gly
75

Ile

Lys

Asp

Phe

Thr

Arg

140

Glu

Gln

Gly

Gly

Ala

Leu

Gly

Ala

Glu

Trp

Asp

Asp

125

His

Ala

Trp

Arg

Trp

Cys

Thr

Glu

Glu

Ile

Gly

110

Asp

Gln

Leu

Ser

Phe

30

Glu

Glu

Asp

Gly

Ile

Pro

Gly

Glu

Leu

Ser

Arg

15

Ser

Ser

Ala

Arg

Asn

Gly

80

Gln

Arg

Leu

Arg

Asp
160

Thr

Leu

Gly

Tyr

Ala
80



CN 104144942 A

F

el

&

25/42 11

[0026]

Glu Ser Ser

Ala

Val

Asp

Lys

145

Met

Met

Thr

Leu

Leu

225

Gly

Ala

Ala

Ala

Ile

Ser

Trp

130

Arg

Phe

Ala

Ser

Cys

210

Ala

Asp

Leu

Arg

Ser
290

Leu

Gln
115

Leu

Val

Asp

Val

Asp
195

Glu

Gln

Arg

Phe

Asp

275

Met

Val

Ser

100

Gly

Phe

Thr

Ser

Arg

180

Gln

Leu

Arg

Ala

Leu

260

Ala

Leu

Gly
85

Asp

Arg

Gly

Met

Leu

165

Phe

Thr

Ile

Tyr

Tyr

245

Lys

Gly

Glu

Leu

Leu

Tyr

Thr

Lys

150

Asp

Leu

Val

Gly

Phe

230

Ala

Arg

Glu

Ala

Ser

Ala

Gln

Ala

135

Asp

Arg

Arg

Thr

Trp

215

Thr

Ser

Pro

Lys

Arg
295

Tyr Ala Ser

Arg
Pro
120
Ser
Val
Arg
Glu
Thr
200
Met
Gln
Tyr
Asp
Ala

280

Ala

Phe

105

Asp

Asn

Glu

Phe

Ala

185

Glu

Ser

Ala

Ile

Gln

265

Gly

Phe

34

90

Asp

Ala

Asp

Glu

Gly

170

Val

Leu

Phe

Leu

Leu

250

Ala

Val

Ala

Ser

Asp

Leu

Met

Ile

155

Gly

Leu

Tyr

Asp

Arg

235

Ala

Leu

Ala

Ala

Leu

Met

Asn

Pro

140

Arg

Glu

Pro

Arg

Thr

220

Leu

Ser

Arg

Val

Gln
300

Asp

Lys

Ala

125

Ala

Ala

Asn

Arg

Ala

205

Ser

Ala

Met

Leu

Ala

285

Gly

Ala Ala Ala

His

110

Val

Gly

Thr

Ala

Phe

190

Ala

Arg

Glu

Ala

Ala

270

Thr

Asp

95

Pro

Cys

Ala

Thr

Arg

175

Gly

Ala

Asn

Ala

Asp

255

Gln

Thr

Glu

Ala

Leu

Gly

Ser

160

Ser

Lys

Ile

Ser

Ala

240

Gln

Val

Glu

Ser
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Gly Cys
305

Ser Ala

Phe Ala

Glu Ala

Ala Arg
370

Leu Thr
385

Glu Ala

Asp Leu

Glu Phe

<210>
211>
212>
213>

<400>

1

Thr

Asp

Ser

Ala
355

Arg

Asn

Thr

Arg

Glu

435

29
105

Arg

Asp

His

340

Ser

Arg

Glu

Ser

Asp

420

Glu

Ala Leu
310

Asn Pro
325

Ala Gly

Leu Val

Val Tyr

Val Glu

390

Gly Leu
405

Gln Leu

Arg Ala

PRT
e BTk B e B o

29

Met Lys Leu Tyr Val Asp
5

Pro Thr Glu Pro Lys Asn

20

Asn Thr Gly Arg Pro Met

35

Thr Gly Gly Glu Val Ile

[0027]

Leu

Ser

Thr

Arg

Ser

375

Gln

Thr

Gly

Arg

Arg Ala

Trp

Cys

Thr

360

Gly

Ala

Ser

Asn

Leu
440

Ala

Trp

345

Val

Val

Val

Asn

His

425

Val

SE50/110

Thr Thr Gly

Asp Gln Asn

25

Trp Ser Thr

40

Ala Ile Thr

Glu

Asn

330

Val

Trp

Gln

Ser

Arg

410

Ala

Leu

Lys

10

Gly

Gln

Thr

Ala Ala

315

His Trp

Asp Leu

Asp Ser

Leu Ala

380

Tyr Gly

395

Ser Leu

Lys His

Ala Ala

Gln Val

Asn Gln

Val Ile

Ala Gly

35

Phe

Gly

Gly

Ala

365

Arg

Ile

Gln

Pro

Thr

Arg

Val

45

Glu

Asn

Asp

Ala

350

Lys

Val

Ala

Gln

Ala
430

Val

Ser
30

Leu

Ser

Ile

335

Pro

Asp

Ala

Ala

Leu

415

Val

Ser

Glu

Asp

Pro

Ile

320

Leu

Lys

Gln

Leu

Leu

400

Arg

Val

Lys

Lys

Glu

Asn
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50 55 60

Val Thr Val Gly Gln Leu Val Ala Ile Glu Gln Leu Glu Ala Ile Pro
65 70 75 80

Trp Ala Thr Asn Gly Arg Asn Gly Val Ala Phe Arg Ala Val Ser Leu
85 90 95

Lys Pro Leu Ser Gly Ala Ser Ala Lys

100 105
<210> 30
211> 69
<212> PRT
213> Wishif & E Ew M SE50/110
<400> 30

Met Phe Arg Tyr Tyr Val Ser Tyr Met Phe Gln Gly Gly Tyr Gly Ser
1 5 10 15

Ile Asp Tle His Ser Lys Asn Pro Ile Thr Glu Gln Gly Asp Leu Leu
20 25 30

Glu Thr Lys Asp Leu Ile Asn Gln Ala Ala Gly Arg Ile Leu Pro Gly
35 40 45

Leu Thr Val Met Ala Phe Ser Arg Tyr Gly Ser Val Gln Pro Lys Pro
50 55 60

Gln Arg Ala Gln Arg
65

<210> 31
<211> 306

<212> PRT

<213> B EBE R SE50/110

<400> 31
Met Ser Lys Ser Thr Arg Pro Gly Arg Ser Gly Arg Gly Ser Gly Thr
1 5 10 15

Val Thr Val Ile Glu Gln Arg Val His Arg Ser Ala Ala Glu Asn Ala
20 25 30

[0028]
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[0029]

Arg

Val

Ala

65

Ser

Ala

Ser

Ala

Val

145

Thr

Pro

Asp

Lys

Arg

225

Pro

Ser

Phe

Val

Pro

Trp

Thr

Gln

Cys

130

Ala

Asn

Val

Tyr

Thr

210

Phe

Leu

Ala

Ala

35

Ala

Ile

Pro

Val

Ile

115

Val

Val

Arg

Gly

Leu

195

Val

Asp

Ile

Thr

Phe

Lys

Ala

Val

Leu

100

Leu

Pro

Arg

Ser

Glu

180

Thr

Arg

Ile

Asp

Val

Ile

Gly

Ala

Leu

85

Leu

Thr

Val

His

Gly

165

Arg

Gln

Val

Lys

Glu

245

Thr

Phe

His

Val

70

Arg

Ala

Ala

Leu

Arg

150

Ser

Val

Gln

Asp

Arg

230

Ile

Gly

Thr Val Ile Val

Met

55

Cys

Met

Trp

Val

Arg

135

Leu

Leu

Trp

Val

Leu

215

Arg

Asp

Leu

40

His

Gly

Leu

Gly

Ile

120

Arg

Arg

Pro

Val

Gly

200

Ala

Glu

Pro

Asp

Pro

Ala

Trp

Trp

105

Leu

Trp

Val

Leu

Leu

185

Lys

Gly

Val

Ile

Leu

37

Leu

Leu

Trp

90

Thr

Ala

Thr

Cys

Ile

170

Leu

Ile

Ser

Leu

Val

250

Pro

Ser

Leu

Val

75

Trp

Ala

Val

Val

Phe

155

Leu

Arg

Ala

Thr

Thr

235

Pro

Asp

Gly

Ala

60

Trp

Thr

Leu

Leu

Ala

140

Ser

Gly

Pro

Val

Asn

220

Ala

Leu

Ile

Leu

45

Ala

Ala

Pro

Ala

Val

125

Ile

Gln

Ala

Gly

Ala

205

Ser

Lys

Asp

Asp

Val

Phe

Leu

Glu

Ala

110

Gly

Phe

Phe

Trp

Leu

190

Cys

Ala

Val

Asp

Asp

Ala

Val

Val

Ile

95

Ser

Gly

Trp

Ile

Pro

175

Ser

His

Phe

Ser

Lys

255

Ile

Leu

Ala

Arg

80

Gly

Thr

Pro

Cys

Ile

160

Thr

Val

Ala

Val

Thr

240

Glu

Pro
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[0030]

Thr Ala Thr Glu Pro Ala Ile Pro Lys Gln Ala Ala Ala Ser Ser Asn
285

Gly Arg Lys Pro Ala Thr Ala Ala Asp Asp Gly Asp Asp Ile Asn Gln

290

Trp Ile
305

<210>
211>
212>
<213>

<400>

275

32
124

260

PRT
W B T 8 B

32

Met Ser Ile Phe

1

Asp Pro

Asp Ile

Gly Leu
50

Gly Trp
65

Arg Gly

Gln Leu

Ser Gly

<210>
<2117
212>

Gln

Asp
35

Phe

Asp

Glu

Val

Trp
115

33
293
PRT

Gly
20

Ser

Ser

Val

Leu

Ala

100

Asp

Asp

5

Val

Arg

Asp

Thr

Ile

85

Glu

Pro

Leu

Thr

Gln

Gly

Asp

70

Ala

Leu

Leu

295

265

280

SE50/110

Tyr

Asp

Ala

Asn

55

Gly

Val

Gly Gln

Phe Val
25

Leu Glu
40

Gly Leu

Ser His

Leu Gly

Arg Arg

105

Thr Thr
120

38

Thr Gln
10

Asn Asp

Asp Leu

Ala Gln

His Gly

75

Thr Tle
90

Ala Ser

Glu Pro

300

His

Glu

Ala

Leu

60

Leu

Ala

Ala

Ile

Leu

Leu

Trp

45

Tyr

Thr

His

Val

270

Glu

Ile

Met

Ile

Glu

Asn

Lys
110

Arg Leu
15

Val Ser

Thr Ala

Asp Asp

Gln Gln
80

Cys Gly
95

Arg Glu
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213> JFBhE BB SE50/110
<400> 33

Met Ser Thr Ile

1

Gly

Phe

Ala

Ala

Lys

Gly

Val

Ile

Ile

145

Phe

Met

Ala

Thr

Pro

Gly

Gly

Thr

Trp

Asp

Ala

Thr

130

Ala

Ser

Pro

Ser

Val

[0031]

Gly

Glu

35

Glu

Ala

Val

Asp

Arg

115

Arg

Met

Thr

Val

Leu

195

Gly

Met

20

His

Pro

Ala

Glu

Ile

100

Asn

Glu

Phe

Leu

Val

180

Arg

Ser

Ala

Ser

Val

Gly

Leu

Leu

Asp

Arg

Asp

Ser

Leu

165

Gly

Asp

Ser

Cys

Met

Thr

Gly

Ser

70

Gly

Leu

Tyr

Asn

Thr

150

Arg

Ala

Leu

Asp

Asp

Phe

Leu

Gly

55

Asp

Pro

Ala

Arg

Leu

135

Val

Gly

Thr

Phe

Val

Pro

Asp

Asp

40

Lys

Asn

Trp

Ile

Trp

120

Ser

Leu

Leu

Gln

Gly

200

Ile

Leu Gly
10

Pro Leu

Ile Val

Ser Gly

Thr Arg

Glu Pro
90

Lys Thr
105

Leu Leu

Thr Ile

Gly Thr

Val Ala
170

Arg Pro
185

Tyr Arg

Leu Gly

39

Thr

Phe

Tyr

Leu

Leu

75

Ile

Val

Ala

Tle

Lys

155

Leu

Ser

Cys

Ser

Asp

Ile

His

Leu

60

Ile

Met

Arg

Asn

Thr

140

Ala

Gly

Trp

Ala

Gly

Arg

Gly

Asn

45

Asn

Gly

Asp

Arg

Arg

125

Ile

Gln

Arg

Asp

Phe

205

Leu

Val

Ile

30

Leu

Leu

Met

Ala

Leu

110

Arg

Ile

Gln

Ala

Ile

190

Arg

Ala

Pro

15

Asp

Leu

Val

Asp

Phe

95

Leu

Arg

Asp

Glu

Cys

175

Ile

Cys

Glu

Val

Glu

Thr

Ala

Gly

80

Ile

Thr

Lys

Glu

Glu

160

Ala

Pro

Thr

Val
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210 215 220

Gly Phe Asp Ala Ser Thr Ile Ser Pro Asp Asn Pro Gly Glu Ala Leu

225 230 2356 240

Leu Arg Ala Glu Lys Lys Leu Pro Tyr Pro Ile Lys Ala Ala Trp Leu

245 250 255
Ser Asp Asp Asp Ile Tyr Ala Ile Ala Asp Tyr Ala Ala Trp Leu Arg
260 265 270
Arg Pro Thr Asn Pro Ala Thr Thr Thr Ser Tyr Thr Gly Arg Thr Gln
275 280 285

Trp Glu Met Ala Ala
290

210> 34

211> 66

<212> PRT

213> BN BB SE50/110

<400> 34

Met Thr Glu Thr Arg Ala Gln Ala Ile Thr Gly Val Ile Ala Gly Thr

1 5 10 15

Ala Thr Thr Thr Ala Tyr Leu Ala Gly Leu Leu Val Gly His Leu Thr

20 25 30
Arg His Gln Ala Pro Val Gly Val Leu Ala Leu Ala Ile Thr Ala Ala
35 40 45

His Val Arg Lys His His Pro Arg Arg Trp Thr Ala Pro Gly Thr Thr
50 55 60

Thr Ala

65

<210> 35

<211> 149

<212> PRT

213> BN B BB SE50/110

<400> 35

[0032]

40
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Met Lys Pro

1

Met

His

Gly

Thr

65

Asp

Asp

Val

Ile

Thr
145

Thr

Gly

Gln

Gly

Thr

Leu

Val

Glu

130

Gly

<210>
211>
212>
213>

<400>

Pro

Trp

Phe

Arg

Ile

Glu

Gly

115

Thr

Gly

36
108
PRT

Thr His
5

Ala Ala
20

Thr Gln

Pro Pro

Cys Leu

Ala Ala

85

Tyr Thr
100

Asp Trp

Leu Thr

Ala Arg

Gln

Leu

His

Ala

Ala

Ile

Pro

Asn

Asp

Wr B IR 2 T I B A

36

Met Ser Leu Ser Tyr Val

1

5

Gly Asp Ser Arg Pro Ser

20

Asp Glu Tyr Ala Ala Phe

[0033]

35

Pro Ala Asn

Thr Pro
10

Val

Leu Arg Ala Ala Ala Leu

25

Gln Phe Tyr
40

Cys Ala Ser
55

Ser Gly Val

Arg Ala Leu

Thr Gly Phe
105

Asp Tyr Glu
120

Ala Ala Asp
135

SE50/110

Asn Pro Ala Leu Thr Pro

Asp Leu

Gly Ala

Cys Thr

75

Arg Val
90
Tyr Glu

Gly Arg

Asp Trp

10

Val

Ile

Leu

Phe

Thr

Thr

Asp
140

Lys Pro Arg Arg Arg Asp

25

Val Arg Arg Ile Ile Arg

40

41

Thr Asp

Tyr Leu
30

Ala Ile
45

Met Thr

Asp Gly

Ala Ala

Ser Ala
110

Arg Asp
125

Arg Leu

Thr Ala

Val Val
30

Ala Phe
45

Pro Thr

Gln Gln

Thr Asp

Ala Ala

Asp Pro

80

Trp Leu

95

Ile Asp

Glu Val

His His

Pro Ala
15

Glu Asn

Ala Lys
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Arg Val Ala Thr Gly Asp
50

Ser Ala Gln Leu Asp Asp
65 70

Ala Tyr Gly Tyr Ser Trp
85

Arg Gln Ala Ala Gln Gln
100

<210> 37
211> 138
212> PRT

213>  ViBhif 2k JE B
<400> 37

Met Thr Thr Ser Ala Leu
1 5

Arg Thr Gly Ile Arg Val
20

Gly Phe Pro Thr Phe Pro
35

Arg Arg Gln Leu Arg Ala
50

Val Ala Gln Ile Leu Trp
65 70

Leu Tyr Arg Arg Asp Leu
85

Gln Leu Ala Val Val Ala
100

Ser Cys Gly Val Thr Arg
115

[0034]

Val Glu Ala Leu Arg Asp Met Val

55

Ala Ile Ser

Ala Glu Ile

Arg Trp Gly
105

SE50/110

Thr Asn Asp

Glu Phe Tyr
25

Tyr Arg Gln
40

Asp Gly Leu
55

Met His Arg

Ala Lys Pro

Lys Met Leu
105

Asp Tyr Tyr
120

Glu Ala Val Ile Gly

Gly
90

Gly

Tyr

10

Asp

Ala

Cys

Gly

Lys

90

Leu

Ile

42

60

75

Asp Arg Leu Gly

Asp Lys

Leu Glu Ala Leu

Pro Thr Gly Ser
30

Pro Glu His Leu
45

Pro Asn Gly Tyr
60

Gln Arg Arg Val
75

Arg Val Pro Thr

Ala Arg Arg Thr
110

Pro Arg Arg Thr
125

Gly Leu

Leu Arg

Ile
95

Gly
15

Arg

Ala

Asp

Ala

Ala
95

Cys

Gly

80

Ser

Ala

Tyr

Thr

Pro

Tyr

80

Ala

Asp

Ile
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[0035]

Cys Leu Ser Cys Glu Val
130

<210> 38
211> 61
<212> PRT

213> WshiR&LE B E
<400> 38

Met Thr Thr Asp Pro Glu
1 5

Cys Gly Asp His Tyr Cys
20

Ser Gln Cys Cys Gln Tyr
35

Trp Thr Asp Gln Ala Leu
50

<210> 39

Q211> 96

<212> PRT

213> Vsh s i B W p

<400> 39
Met Ser Leu Ile Asp Leu
1 5

Trp Cys Ile Gly Gly Met
20

Pro Val Leu Cys Leu Cys
35

Ser Thr Ser Leu Phe Pro
50

Asn Glu Leu Phe Asp Asp
65 70

Met Gly Val Val Ala Val
85

Gly Gly Ser Arg
135

SE50/110

Asn Asn Ser Pro Ala Thr Thr Arg Cys Gln
10 15

Ala Glu Val Met Pro Lys Asp Gln Asp Arg
25 30

Cys Gly Tyr Arg Asp Cys Asp Val Cys Gly
40 45

Arg Ser Pro Glu Val Ser Arg
55 60

SE50/110

Gly Lys His Leu Ala Thr Asp Asn Cys Leu
10 15

Ser Pro Ala Gly Ile His Pro Asp Leu Gly
25 30

Pro Thr Glu GIn Trp Cys Asp Glu Cys Gly
40 45

Ala Glu Tyr Glu Thr Leu Asp Asp Arg Ile
55 60

Gly Leu Ser Ala Val Trp Cys Glu Ala Cys
75 80

Ile Pro Val Thr Asn Asp Gly Gly Ile Arg
90 95

43
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<2107
211>
212>
213>

<400>

40
169

PRT
W & B E A SE50/110

40

Met Asn Pro Leu Arg

1

Ala

Ala

Arg

His

65

Leu

Val

Val

Pro

Ser

145

Pro

Ala

Lys

Tyr

50

Gln

Pro

Arg

Phe

Ala

130

Ser

Ser

<210>
211>
212>
213>

[0036]

5

Pro Ala Ser
20

Ser Ala Val
35

Asn Arg Ala
Ala His Tyr
Pro Ala Ile

Thr Pro Gly
100

Ile Gly Ala
115

Thr Ser Ala
Ala Ser Asn

Thr Asn Lys
165

41
107

Arg

Val

Pro

Thr

Leu

70

Phe

Ile

Ala

Cys

Ser

150

Pro

Lys Ala

Asn Leu

Asn Met
40

Leu Ile
55

Ala Ser

Asp Thr

Val Lys

Leu Leu

120

Ala Ser
135

Ser Pro

Pro Asn

Ala

Thr

25

Leu

Gly

Thr

Ala

Asp

105

Ser

Ser

Asp

Ser

PRT
WEh kB B m A SE50/110

Gln

10

Glu

Lys

Ala

Gly

Met

90

Ala

Ala

Ser

Ala

Gln

Gln

Ala

Leu

Ala

75

Val

Lys

Thr

Pro

Ser
155

44

Pro

Phe

Ile

Ile

60

Gly

Ser

Arg

Val

Trp

140

Ala

Thr

Ala

Asp

45

Thr

Tyr

Met

Trp

Asn

125

Ser

Pro

Thr

Ile

30

Ser

Ser

Phe

Leu

Ala

110

Phe

Ser

Thr

Gly

15

Glu

Val

Tyr

Ala

Ile

95

Met

Ala

Ser

Ser

Pro

Tyr

Lys

Leu

Tyr

80

Val

Ala

Ala

Pro
160
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<400> 41
Met Thr Ala
1

Glu Pro Glu

Ala Thr Pro
35

Ala Arg Phe
50

Thr Ala Asp
65

Glu Thr Leu

Gly His Ile

42
97

210>
211>
212>
213>
<400> 42

Met Thr Phe
1

Ala Asn Pro

Thr Val Asp
35

Asp Lys Thr
50

GIn Cys Pro
65

[0037]

Val Asn Lys

5

His Thr Thr

Gln Thr Ala

Ser Val Val

Leu Ala
70

Asp

Ile Thr Thr

85

Pro Thr Leu

100

PRT
e B TR L R R

Val His Val
5

Glu Leu His
20

Gly Gly Pro

Ala Val Tle

Ala Cys Arg
70

Ile Lys Ala

Thr Gly Pro

Val
40

Pro Val

Gln His Glu

55

Leu Arg Leu

Ile Arg Asp

Thr Gly Gly

105

SE50/110
Ile His

Asp

Phe Asp
25

Pro

Arg Asn
40

Asp Cys Gly

55

Ile Thr Val

Arg

10

Thr

Pro

Gln

Asn

Thr

90

Ala

His

10

Thr

Pro

Arg

Ile

45

Gly

Ala

Ala

Thr

Ile

Asn

Arg

Ile

Arg

Ile

His

Glu
75

Thr

Pro

His

Thr

60

Thr

Pro

Thr

Arg

Ser

Glu

60

Arg

Ala Thr

Val Glu

30

Leu Leu

45

Gly Gln

Pro Ala

Ala Arg

His Thr

Thr Ile

30

Tle
45

Arg
His

Pro

His Ile

Thr

Gln

Pro

Pro

Val

Tle
95

Cys
15

Val

His

Thr

Pro

Pro

Ala

Tle

Ala

80

Asn

Pro

Ala

Gly

Arg

Ser
80
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Thr Phe Val Gly His His Gly Pro Gln Leu Ala Thr Thr Arg Ile Ala

Ala

<210>
211>
<212>
<213>

<400>

43
598

85

PRT
e B R B R R ol

43

Met Ser Thr Ser

1

Gly Ala

Thr Ala

Asp Trp
50

Arg Leu
65

Leu Asp

Ala Cys

Tyr Gln

Lys Gly
130

Leu Thr
145

His Thr

[0038]

Gly

Ala

Leu

Thr

Ser

Gly

Arg

115

Val

Ala

Cys

Ser

20

Gly

Asp

Gly

Arg

Asn

100

Asp

Pro

Pro

Thr

Thr

5

Asn

Gln

His

Thr

His

85

Arg

Ala

Thr

Ser

Asn
165

Leu

Ala

Ala

Val

Leu

70

Thr

Arg

Phe

Thr

Phe
150

SE50/110

Asp

Asp

Leu

Arg

55

Asp

Asp

Ser

Gln

Val

135

Gly

Ala

Leu Ala

Ala Trp
25

Thr Arg
40

Ala Ala

Thr Ile

Gln Leu

Thr Val

105

Ile Leu

120

Ala Arg

Ala Val

Arg Cys

90

Pro

Thr

Ala

Ala

Glu

Pro

90

Cys

Arg

His

His

Ser
170

46

Arg

Pro

Thr

Gly

Ala

75

Asp

Pro

Ala

Pro

Thr

155

Cys

Glu

Pro

Gln

Cys

60

Thr

Ala

Ala

Gly

Ala

140

Arg

Arg

Asn

Pro

Pro

45

Thr

Thr

Ala

Cys

Leu

125

Val

His

Pro

95

Ser Ala Arg

Ala

30

Gly

Arg

Gly

Ile

Ala

110

Ile

Phe

Val

Glu

15

Asp

Tyr

Pro

Arg

Tyr

95

Arg

Gly

Val

Arg

Pro
175

Tyr

Phe

Val

Leu

80

Lys

Thr

Gly

Thr

Lys

160

Cys
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His Ala Arg Arg Asn

Cys

Cys

Ser

225

Ala

Gly

Arg

Pro

305

Ser

Trp

Thr

Lys

Ile
385

Trp

Leu

210

Gly

Lys

Lys

Ala

Leu

290

Pro

Asp

Pro

Gly

Tyr

370

Thr

[0039]

Ala
195

Asp

Glu

Leu

Asn

Glu

275

Asp

Gly

Ile

Met

Thr

3565

Ala

Gly

180

Arg

Cys

Leu

Cys

Leu

260

Met

Gly

Ile

Asp

Ala

340

Gly

Thr

Asp

His

Tyr

Trp

Lys

245

Arg

Gln

Ile

Gly

Phe

325

Trp

Glu

Lys

Thr

Pro

Glu

Asp

His

230

Ala

Arg

Arg

Asp

Leu

310

Thr

Gly

Val

Ser

Ile
390

Gly

Pro

His

215

Arg

Ile

Arg

Pro

295

Asn

Thr

Glu

Thr

Thr

375

Thr

Leu

Gly

200

Gln

Thr

Gly

Pro

Gly

280

Thr

Asp

Pro

Gln

Asp

360

Glu

Gln

Cys Gln His Tyr

185

Asp

His

Lys

Ile

Pro

265

Ala

Asp

Leu

Asp

Ile

345

Ser

Ile

His

Pro

His

Gln

Pro

250

Val

Val

Pro

Val

His

330

Asp

Met

Thr

Ala

Gln

Val

Asp

235

Phe

Arg

His

Thr

Asp

315

Pro

Ile

Val

Gly

Asp
395

47

Leu

Val

220

Ala

His

Leu

Phe

Arg

300

Ala

Asp

Arg

Ala

His

380

Pro

Gln

Gly

205

Trp

Glu

Glu

Ala

His

285

Val

Leu

Arg

Pro

Gly

365

Asn

Ala

Pro

190

Arg

Asn

Arg

Val

His

270

Ala

Val

Thr

Pro

Ile

350

Tyr

Ser

Gly

Ala Val

Pro

Leu

Arg

Ser

255

Gly

Leu

Ala

Ala

Asp

335

Ser

Leu

Thr

Asp

Leu

Phe

Leu

240

Asn

Lys

Ile

Pro

Ala

320

Gly

Leu

Ala

Arg

His
400
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[0040]

Ile

Ala

Ala

Asp

Glu

465

Thr

Gly

Leu

Asp

Ile

545

Asp

Ala

Val

Ala

Pro

Gly

Cys

450

Arg

Pro

His

Arg

Asn

530

Val

Ala

Ile

Ala

<2107
<2115
212>
<2135

Arg

Ala

Ala

435

Gly

Gln

Tyr

Phe

Glu

515

Ala

Gly

Leu

Gly

Leu

595

44
68

Leu

Gly

420

Lys

Thr

Ala

Ala

Leu

500

Thr

Thr

Thr

Leu

Arg

580

Asn

Ile

405

Lys

Ile

Arg

Ser

Arg

485

Thr

Arg

Val

Leu

Ala

565

Glu

Ala

His

Thr

Arg

Thr

Leu

470

Leu

Lys

Tle

His

Thr

550

Asn

Glu

Ala

Ala

Ala

Gln

Arg

455

Asp

Arg

Ala

Asp

Thr

535

Phe

Thr

Leu

Cys

Ile

Pro

440

Tyr

Thr

Arg

Arg

Phe

520

Val

Ala

Ala

Ala

Trp

Arg

425

Phe

Arg

Gln

Trp

Arg

505

Arg

Asp

Gly

Ala

His
585

PRT
WS B @ SES0/110

48

His

410

Leu

Gly

Thr

Arg

Ala
490

Tyr

Arg

His

Val

Ala

570

Glu

Leu

Pro

Ala

Cys

Pro

475

His

Ser

Ala

Leu

Gly

555

Gln

Ala

Gly

Val

Pro

Pro

460

Asn

Met

Val

Glu

Asp

540

Trp

Ala

Ser

Asn

Tyr

Arg

445

Val

Asp

Leu

Thr

Pro

525

Glu

His

Arg

Thr

Asp

Thr

430

His

Cys

Arg

Gly

Phe

510

Asp

Thr

Thr

Glu

Ser
590

Pro

415

Gly

Cys

Val

Gln

Phe

495

Arg

Pro

Thr

Thr

Arg

575

Arg

Asp

Thr

Pro

Ala

Pro

480

Gly

Leu

Ala

Leu

Gly

560

Gln

Pro
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[0041]

<400> 44

Met Asp Gly
1

Arg Met Leu

Gly Arg Leu
35

Ser Ala Ile
50

Gly Val Ala
65

<210>
211
212>
213>

45
388

<400> 45
Met Thr Lys
1

Gln Arg Gln

Gly Lys Arg

35

Asn Ala
50

Asn
Ile Pro Thr
Thr Tyr Gly

Leu Leu Ala

Ile Thr Pro
5

Ser Leu Ser

20

Arg Thr Val

Thr Ala Tyr

Ala

PRT
W B TR B I B

Arg Arg Ser
5

Arg Trp Ile

20

Ile Val Arg

Leu Arg Gln

Thr Gly Tyr

70

Pro Asp
85

Leu

Asn Gly His

100

Lys Ala Leu

Arg Ser Val
25

Lys Glu Gly
40

Val Thr Leu
55

SE50/110
Gly Asp

Arg

Val
25

Ala Ser

Ala
40

Lys Ser

Lys Ile Arg

55

Thr Val Ala

Val Asp Glu

Ile Ile Pro

105

49

Tyr

10

Ile

Arg

Leu

Gly
10

Thr

Gly

Glu

Asp

Glu

90

Ala

Arg

Tyr

Thr

Glu

Gly

Val

Lys

Tyr

Ala

75

Thr

Ile

Ile

Glu

Arg

Gln
60

Leu

Gly

Thr

Gln

60

Val

Val

Gly

Pro

Leu

Leu

45

Glu

His

Tyr

Lys

45

Asp

Thr

Asn

Ala

Glu

Ile

30

Val

Ser

Trp

Thr

30

Thr

Gly

Asp

Asn

Arg
110

Ala

15

Arg

Pro

Lys

Asp

15

Pro

Glu

Leu

Trp

Tyr

95

Lys

Met

Ser

Ala

Lys

Glu

Ala

Ala

Ser

Leu

Thr

Leu



CN 104144942 A

¢l

=

41/42 71
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Arg

Trp

Leu

145

Lys

Ala

Leu

Leu

His

225

Ala

Lys

Leu

Val

Arg

305

Glu

Asp

Leu

130

His

Val

Gly

Val

Leu

210

Val

Ile

Lys

Thr

Cys

290

Ala

Trp

Pro

115

Ala

Ser

Met

Arg

Ala

195

Thr

Asp

His

Ser

Ala

275

Ala

Phe

Thr

Ser

Asp

Ile

Arg

Pro

180

Ala

Gly

Leu

Val

Arg

260

Gln

Ser

Arg

Pro

Lys

Lys

Ala

Asn

165

Ser

Glu

Ala

Val

Trp

245

Arg

Arg

Lys

Ala

Arg
325

Gln

Ala

Asn

150

Val

Lys

Ser

Arg

Gly

230

His

Ser

Ala

Val

Ile

310

Glu

Lys

Lys

135

Arg

Val

Ser

Ser

Thr

215

Arg

Ser

Leu

Ala

Gly

295

Val

Leu

Glu Leu Ser

120

Ile

Ala

Ala

Leu

Ser

200

Glu

Pro

Val

Ala

His

280

Thr

Ala

Arg

50

Leu

Ile

Leu

Thr

185

Leu

Glu

Asp

Arg

Leu

265

Gly

Gln

Ala

His

Ser

Asn

Cys

170

Tyr

His

Leu

Ala

Ala

250

Pro

Asp

Leu

Val

Ser
330

Ala

Thr

Arg

155

Lys

Glu

Ala

Arg

Glu

235

His

Val

Pro

Asp

Pro

315

Phe

Thr

Arg

140

Ala

Val

Gln

Tyr

Glu

220

Pro

Gly

Arg

Arg

Arg

300

Gly

Val

Asp

125

Thr

Met

Pro

Ala

Val

205

Leu

Pro

Asp

Pro
285
His

Met

Ser

Ile Asp Arg

Leu

Ala

Thr

Lys

190

Val

Thr

Ile

Thr

Val

270

Asp

Asn

Asn

Leu

Arg

Arg

Gly

175

Ala

Leu

Trp

Pro

Lys

255

Arg

Asp

Val

Pro

Leu
335

Leu

Asp

160

Thr

Leu

Ser

Gln

Pro

240

Thr

Val

Tyr

Leu

Ala

320

Ser



CN 104144942 A F 5 % 42/42 T

Asp Asn Gly Met Ser Ile Glu Glu Ile Ala Asp Leu Cys Gly His Ser
340 345 350

Gly Thr Ser Ile Thr Glu Thr Val Tyr Arg His Gln Leu Arg Pro Val
355 360 365

Leu Leu Asn Gly Ala Val Ala Met Asp Arg Ile Phe Gly Pro Asp Asp
370 375 380

Thr Pro Gly Ala
385
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