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7h, AR AA Y (dE Eol, ARE EE ARHI e AAY 93, FAaE e AHE Y 34,

T e A A 59 A5 £ (5, B ¥ dHE ot AR AL AF7A AFEHA FAY

o Ao AFE Holx| FW A AuE FE, EE o], EE JAgTHS xS AY 28 F

AT, FAH = sl A B} AAE A AT ET)

Agd AAE 2t MAle, BE A BE dE £°] 71% (domestic animals), &5 (livestock animals),

HAHSE, 2¥=2 58 & 5899 55 ¥dste 58 MAY & vt 552 uiFA AT X559
% = 3z

. o
of A& TG, WM, F=2 IFF, AT (dE 501, vhe2 B YE),

2 (LAB) =+ f2bd 5 (Lactobacillales) 1% A, w2 GC, Wik, Aty oz W ¥xA, HEEA
(nonrespiring), IM3E (RHEE~), e 778 (Z7]12) dHdgole] SFdol=x, TF9 tA H sy 5
e Tt olgt wheEote vgskE waEe] Fa Al HE AHEEA ZAE AAeta AE (B2 pH
HePell tal F7He AEE SX o= gt o]2]g LABY

s 7l MEE Ad & Y]
37t F-afdztel s oAls
4 HAEe] et s Jl
JElR AAEY AF A ALgHE 7P} T3 vAE OF T shuolt).

F2 EEol=s ¥gses A F(genera)S  FHEWME# A% (Lactobacillus), FI=2ES
(Leuconostoc), WYL IAAZX=E  (Pediococcus), BEIAAZS  (Lactococcus), L 2EMEIAALS
(Streptococcus) ¥t ofyz} Hu} APAHQ] o2 A2 (derococcus), FVE%BVE|El2 (Carnobacterium),
AdE 23 A2 (Enterococcus), LT A2~ (Oenococcus), =XEZZENA T2 (Sporolactobacillus), EIEZ
Ax=FAZ (Tetragenococcus), VFLFAAZ~(Vagococcus), R wlolAel (Feissella)o|th. o]ed & o 2K E 9
dejo] frabre B el w9 el xItEY, 53 gEwpAe| 2% (Lactobacillus) BE FEIA S
(Lactococcus)®] Hre|glololt},

Sehav = i ool AV diES A" 4 vk webs, ZekAv == XCL12, CXCL17 %/HE+= Yml
chlde] 29 (5 50], 2 T 1 o]A9] (XCL12, CXCL17 E=i& YmD)S Y 4= o). dgxoz Zgs
nEE 2% EE 1 ole] FF9 CXCL12, CXCL17 2/ Yml @z (o2 Eof, F 2 917 (XCL12 5)&
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Ze vt FEste ZRIE ol RAoR {3, 7BEEFE o]&dte AHeE F
DS fHAAEARR AT A (Furopean Bioinformatics institute)®] Dali AvlE @z Aqdo] Fx-7]
A4S AFst (FaEd 29, FaEd 30 2 FaEd 3. vF AE 39 @ 9EE U4 ANe =
BLAST ZHetrlE (dl& 5o, &7l & AEAZTHYI AEE o 8%, WHEZ 2~ Blosum 62, 3] I~

A4 11, 4F DE AHEst 2A"E 4 9o, AdegHem) tge ZRad 9 gengE AR f

X273 Align Plus 4, ¥& 4.10 (Sci Ed Central Clone Manager Professional Suite). DNA H|xL: A
13, %5 13 2308 vjEg s mavfx HdE = 2, LE Y AdE = 4, A% 7 HdE = 1. oju]x

, t
H] 3L, BLOSUM 62 3ol wiEg] A,

i}

Ml oox oX M
o
[rt
I

—~ o
i

oY

e Koo
Mo
[
&
SE o
oY
K
Sl

°

¥ M oEN (E ¥ 0 R ope oW
mv
o
>
g

o

z F

4

>
Eog

R

-~

H|al:

¢

e
=2
ol
fo
)
B
e
102
ox
o M
o
s
o

S
i

N

ojo [u{> ro,
2
Gl

o
2

o]
ot
S
e
rl
-
MN
it
e
rE
(]
N,
iy
o
)
oo
ol
o
s
ox
N
o
fr
o
ox
i)
4 2
30 &
o

)
=

R
Bl
1 i
ot

ofrl

2
o o

>
O o
iy =

ile)
9
)
2
N 0
L
it
o,
o
ue
2
2
gl_dl‘
o
=
I
>,
N
o o
o
o=l
o
b
rir
oM,
o
N
rlot
lo
-3
o
»
ol
X
rir
f
I
o 1
et
o,
-

. 80 "HEA oy ofv] ko] ARG =
5] ofpmAtom thAlE (AgE) dole opnwdt Agks Wi, dE
U (A) Al (S) e EFed (1)) &5 e A%S 7] /41 (L), o4& (D: 2
d AD; A A7) ekagEl (N) 2 SFER (Q): A 7] ofag2EA (D) B 2
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o 223 ME = pSIP WE R FAEo] glan, Mo &9 SRl W A 22E Neol F-91E 2 AP
AA EE AR P E FAARRE fdd TERYH 245 Y. dEE H/EE Aeld dIgdes
FElO] Aolgt ZREEE el uhdR A7) WEEe] Fuwed 21 3 Fawd 159 7jAEe] la, oo
o o]gd WHEL & W] A ZFAVES AR V2R ARSEE 5 T
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atol, pSH7L el &2, AR P eld & f e Py ZEEE

= pSIP411e 2ol A pLABlI2® WHW et wigtxsiiAl=, d7leh &2
FE = SpplPE 7|22 3 24 AHE, o5 5o SEQ ID NO.199] M
3l Aol 85, 90 Hi= 95) MY FAAHS 2 opuldt A& e 24
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Z5H e
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wi Kl
e
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A 21 7140% WE pSIP411E 7]R
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a34E 98, A 9 (dE 5ol, A ZH)olA AR 52, dF £ 40, 45, 50, 55 & 60 &, &
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mLrMP2 (2, SEQ ID NO: 169 FEHSE s Ad)o FEULEE Ady Hol= 80%, 81%, 82%, 83%, 34%,
85%, 86%, 87%, 88%, 89% 90%, 91% 92% 93%, 94%, 95%, 96%, 97%, 98% W 99% A YF FUANL zZt= RFIFH L
H= S £33,

A

TEULHE A4 ME U2 Fall Zleiokl eAE WU B AZEded os AAE 4 L dE

_12_



s
2
L

[e

10-2081493

s=sq

I 7] itokll A o] &7}

3]

E NER &

3

=
=

e

€

1

R

o] &8 FASTA Search, 2 67 F2dQE =2 9
A

=

=

sk, GCG FAA

12.09] 41 Aol e AES 4.09

¥33

L

.

st

Y
X

s

[e]
-

[0069]

~ O R o oY o] ' 6 o o) T m E Uy I ) A R T F b R T
o T 83T o " A W go G0 LT W of = o M L %0 I A ) B
1o jink oS o BN g _ i) B or = o T+ o T
T R T i A B s BT Toduow oy W T T W W
ol Sy 8 G e o B o I p N Koo 2
o v Ay I TN E -2 oo S H R WAR T R0 Koy o
= -3 2R R I R opa P aa L L
A R HEpE Vg Tlrw wEmAgys T Twwe ¥ gpwE
v EEeza" By w2 cialzw g o w Sy L, v e owm o
R zm,mzij SER B o N TR e o%mﬂ_cmi% ) B
p ) 0 moRy . _ 3 7o B - =
¢ BT T bdT owmaepAus TowmTou, PHa wLs UET
w rH %%ol,nLazT H mﬂwxro,mM tyeT iﬂrﬂﬂ\h o A ol m_xﬂroyuToE N ﬂ.EHLoMnWEﬁM&aA = z_._-_nmo .
e SR Ty M T aﬁﬂwﬁﬂLMg B N TamEooma &g
¥ gy Ew = ﬁmp%%ﬂ g%#ﬂﬁwﬁﬂ mmﬁia%cfi mmzurm%#gwm% foﬂ
— T o= N 2y ) RO I Yo > JE O B { T _ 63 9 Ujo
 FRance ===l = By T SE o R T HapPae X
o i E = 1:‘_ = q _Z‘.ﬂ ol o#a Ot ~o TN o) NI ~ X0 - =
noe My S 5 N o st n FER o res <0 N N K B - %o TR B 0 &
ﬂﬂaﬁ "y HJl ﬂm&x ﬁ_;oowuuawadﬂ mu/@ﬂnowuqevxo qZ,MuTﬁ,__dnﬂdr q,ﬁ
B mooam e 9 ,&.hMEﬂ, O S Ly T T o R iy
o R = T2 I o = = B A : =B R X0 N & o
NEoR =0 ooy g X ™ E x o x Bl o B w BT T o~ 6 = T
) oM~ R T }Emo%xﬁﬁ oD By e g BN g T
O_ z.L Jﬂ ‘mwﬁ H ﬁT ol . — 0 ‘HOI ) gl o - EE EE ,,|§_VL z,#o ~ o 1:L o ..:L é.e N LE
Y E)H%Mﬂnﬂ %Eﬂweg% Mﬂhﬂ,wﬁuoo ,aqaéeﬂﬂeﬂmm_xwwPLQEEMU.#zoﬂ W_A
- e - I Rghwd Tyxli®_» xVlFs 0.5 Peo  Ju¥, &5
ﬂﬂ/ﬂ i”oW E‘.*FME ,mW,XHT el . " L= 1 ﬂrﬂ\;'o‘WI ok EE(‘AOM ﬂﬁ_Al‘A = o ‘.&lo‘_u_qu‘Jl =
— £ - g B ) ) —_— 0 B o= — = o e )
oTywﬁ ﬁm%&hwmg Mui_w_lmwmﬁl EoWoWMN:.Lq dﬂd.MT,ﬂ,mﬁMoMrM ﬂﬂﬂ&ﬂ.w@&mxo%ﬂo Nroeﬁe
ﬁo%pm&muﬂ o o Bk o BR O o B ﬂﬂv%%&?%ﬂo,)Awq%ﬂ T
o™ .ﬂxww?%ﬂ&ﬂﬂ%ﬁ?ﬁ %ﬂ&%ﬂboﬂ”m%ﬁ%?%%%MMﬂmmﬂW%ﬂmﬂ iwm
] S — &g Jid e L ook oy or — & ol o =n ~ 9
ooy T OTH T S . A B RO = g D= o)) X o o = L) B
= B 0 B N N o ARt K .. = <8 TR o B
T 5 S o) e 5 F - T N o A B T | L o ™oy o o Mo
W o= mmﬂn_l)m(6ut ~ 2% 0 oo T T niﬁ.reoaﬂ ,zgﬂiﬂ;oamv_ﬁua co] T T gp X =
M‘L A 2 4 ,ﬂ =K oy E i W = ‘.Jy o ™) X ,mW oF Mu H ®O X @a X ~— o ,qL o Wﬂ = E ~ Ak 5 <
P STEeToE F o Sux UeEulel AL  TEI PR IORTE M,
SE sUSIigs TREweT e Py HuTH oy M e ML reE g n 2t
Bk W 28 A R ey g B e L e A L A T TR T <O
B SE TN TP s Mo TR gy @ TR L, T M R g <
™o o Y 8 R = A o8 mr B oF up oF IS K I No 50 < o on T omd L ol o X M TE o ToR o M=o S o= M N
%% moﬂmmmﬂaﬂﬂ ,Egureaﬂ% ﬂEo#a,WMhﬂ%%mﬂMﬂ%mﬂﬂo mﬁ%arﬁ Hﬂogowﬂﬂ Mma
—_ = = o— o X 7 — .- I e
bw PEESa Ry BRT o poRs o e R Aot wel U g BN TR, O
e N T N B B e e NG e T w L B 7 s Bk
T W o4 A oA <o ,dliﬂr o B o of BT = A oA = o_,mﬂ,%]ru Al e
tr = PEE R e T s Heed et BT R
N — .Q ) _ N X 1_._| o T o - N I~ X X %o X r A= Bk 2y o H = =o o
a® TEgn g PORR_ o mi o TR T W FA P L
Ty T meT PERIMITH STy rex ) My le = 2T g pyme ™ - ®
Koo m— = S S BN e oo o W g N X o N e oo T
TH SR agEE B P pheP g EoRTd s T Ema TN T
~ oo = - xo 2[R ol K — T 0 ~ . =0A- . <0 — B E =2 I R WS i T K
i R N = 7 B T = o R X o " = Nlo -
o S AN N R o T L i T oy e X0 O O o o B w3 T %
m@ e NWm= s 5 | o o= N o TR o L S o ! s s T o el of
N R R WO G S AN S B IR Il I r
o do MW ERIs M HMbbe g @l xXTFTwd MET FTiTTHHE o
= ) = = = @
=~ o~ o~ o~ ~ o~
S S g g g g

_13_



SSS0ol 10-2081493

[0076]

2

R
ir | 2o
rr
fl oo m

o ool
do dn b8 4w

4 o
s

i

I ¢
%0

i)

o

o3l

o

=

=

2

S Qorr & 2
1
jines
2
1o,
:%
i
Q
i
4

N

£
=
¥
o
rir
onl
-4
fr
i
ity
"
50
v

[0077]

o T
e 5
f% i
i)
Ry
9,
=)
=
ol
:01:1'
N
i)Y
4L
S
2
K
>
4,
o
oy
)
-0,
+
av)
tlo
o
oo
ol
2
0%
N
jalS
Lo
Lo
oM,
fr
-3
Lo
:Cg‘
At
2
ol
N

[o
2
2L
of4
i
4
%0,
i)

[0078]

M0 M e oY o ox do Im
RO

Eogo [y L
oo fo (| orlf

T

[»

e gg -

20

2 o

m = 0
Lol g

o

fetl

2

[
iy
Y
o,

Iyl

S ge gmgAe E

[0079]

BN
o©
fe
to
1o,

"
[
o
=
(o)
2
ofl

[0080]

2
=)
il

i)

¥ o
b

ox O,
L £
a2
[o
fr

By ol it
s
i)
i .

-
fetl
)]
S
to
Hiu)
é
iy
o
2
Ll

Ao
(&
fr
I
9
to
u}
2,
i
o -
2
Ll
il
9
2]
t
rir
fr
mld -
[
i
ox
_>II_'4
r
=
o,
%)

SO
=N oo T
tu wo
o o
ok

i)

o
-

[0081]

i)

lo
2

il
[e]
2,

%

)

oY fz o X o iz

Jo
oxl Mo o
i
Ho
Zond o
4>
30
£ 4
)
L™
o’

0%
)
Lo
i

fo
iy
o
N
(m
4
rlr
BN
i)
o]
1o
e,
4z
oft U

[0082] A (e

l
2
i
&
oX
e
Y
Y
Iy
ot
X
ol

ki
o
2
o
i Ll
Moy
o,
i -
0,
rr
_H
o,

ar lo TIF

—~
2
of{

i o
¥

X %0

R
_‘>._‘
oo
>,

th. ds 5o, 2y

e omy
& f@'
"
Ll

[0083] Aeder, Frddxt

"
o
urt
2
i)
o,
o
(o3
o,
I
i
Ho
ol
rir
N

i
fr
2
ofl
oty
i
2
2
ofl
e e
al
%2,
K
£
=
rO
>
1=
__rf_(“
i)
(o3
- ol
[P
rlr
1=
I,
o
o |
4 W

A 5 Atk ole s
EAEe A WA Fold & da, oF
o}

Al A, mre o

do &
: :h.n
X =
I
ls
<
2
9

Ho
i
rO
2
rir
St
£
2
=2
2
il
il
2
St
£
I
fr
2
o
4
rir
I
fr
o
2
o
4
rir
Sl
£
o,
rir
offl f
rO

[0084] , & B0l AREE7] Hel &
ol npgAE 4 qrt. oA A AREEE AFe] Pl wet

L AE Bol, A% 4R A, wEobt ATAH /AR BY FHR 571 TR A
o 0

&
o
o
N
o
oft
o
BN
t
rlr
oft
i)
o
BN
oft
=
fr
N
ofl
in
rlr
o

y o
£
i
o
o
rlr
i
2
2

)
rlo
ox
2

d

ER
®
4
off
2
2
4
ox
ol
R0
L
2
o
o
o

o M

3
F gtk ol MR 4

Hlolu, ®i §7] ®i gxo] AAH o] A3

==
ra
i)
o =
o
(%
12
__}li_r“
fr
Y
PL od g
rr
Pt
o,
)]
=)
o
o
et

SO T B = o I [ =
T L ] B il

i) L Borlr

Ao

N

[0085]

E=]

n

>

<

=

1o
RUBEY
>

>

T,

(5 5o, =44 = A3 E= AdHely
e gets Eeketal, yrA o= AAE I ¢ Ao, A= AdugHew

=l =
oAb Al EE AR el oAl pEe BFEAU AEHel X6l 48d 4

shpel 2

[e] A=
AAE FHE 5 2



10-2081493

=
S=2E75

24

ol

=

E}Eﬂ ;J/] O]_ —

AA oA,

#el

olt}. Mt} A

2) N T 5
K W ploR ]
+ % il ) T o B -
. won 1%__ nNu T o o el S ¢
l U_
ol " 2 o o AR ‘ELE © N o El m_mE_. ,Cy S
o P = & B o = el xR 5 5 A L
i n WEE o g 0 R
OMU = o &£ W ~o =X w Jl 0 E#E a ‘.LE ¥ ] E‘.* o 0 T 11
2= NI oF My X° o] B iy o Hy M o il
=% e LR e m < o . E amﬂurg do Y =" 4 a o = =
—_ = o- MXH;omq AT i ﬂi,ﬂrll L= ﬂﬂm!o#a Eorliﬁo ATMO@O,EQ
+ 5 N ™o W LR o mﬁﬂlut iiovééﬂA Wy e m o< HG%&M&M@E
s Eaﬂ Y I MQWW‘ N - ﬂ,@@.ﬂ%ocmﬁ zwo? Ea‘;i OTAO%MOMOWA%E_E
= o & i w R o = N T o = M= 9 0 ool 2 = ®
EE MEF 2Tl peE Tz Jey2i=l zg R £eT EEEEL
® OB~ B & 2B = T T T 0 R WP o o o oW R
woE gl 42T T4 ~RE 5T Vm;ﬂ P ol % Q%(ﬂ%ﬂm4p(
T oM iny ﬂ0|< = T = A ‘91%1_- ya_.yhu_. G L_ o ¥ X 1eﬂ_oo <O
o JI]BI R 7ﬂﬂxo = roe X i =< RS- Lo TR B
2= SR BE T S ECom TR I HEAES ﬁnﬁ_;og@zw o
T T H oY o . T o He W %o =r - Ko = il T Ny 7o =V
w2 NF ) ‘m%,A ny 1rLt1 = BT X T . =~ N5 N X
= =% %% BT o srd & TE Ee? ©g83 %w@ﬂiuasj
W= = Lo B F X ﬂh . = ™ - m L < B = : o il owvnx
o= o R 0 2 %0 X7 TR i X0 " S Wl i 20 ) N o B W ny 70 2l oty
H % HMEMHW%;%E s T2 urzs"” o LETT %MH%@%%WW
P w2 mmcfn o T 2w ﬂ%aﬂﬂwm@_t il @nmxﬂgﬂ %@wﬁa%u%ﬂ@
B Gaii 2 i o " B Jo & o X = = cc o= oy DR = A Mo
N 1:‘_ 1:‘_ o ‘mﬂ ot ‘LL#W UL ‘mW 1%’ —_~— ToH SR 1__/! a umo A_i ‘a E#E uw = _~ —~ dﬂ \WE 1 O_l N EE DT._ —_
S — AR ; < o o= T oo L W e W uM W B
G0N = H oo A = Mo A go%%u T X = KO algay s RS
T [ i —_ I A < o oF ol ® ° <
)l o o B e Ny «m T o o] T mw W ® X o oy W - g e - Mo MM ﬁm = M Mﬂ W o N ol
gy o m N g, X B W R bl o Ho - M W = o " mm N o) O T ) G Z
& = Mo P A g o+ Tz R | T M T % e T B K PR
> e %Q%ﬂﬂ@g oy B o T o By n e T 5L z%@&cg)yaﬁ%
e SN L i T N e T F oy B Y
T T e e Yok & PR B = TR o T wH CnPey, o
= e n — E o or W 2 -2 ~ M % wp ) ~ o W iE~e
T = <o o W;M %Mwﬂ %7@%%_@M 5T = wm@%w cﬁ,%wﬂﬁﬂwwgw
) C% oo <9 w Bm 0 T o ) B i H o Yl ) B dp o T o @ P N ta o
mﬂt o.#_qn_ﬂ% ,Nobtmu‘_ﬂ geﬁﬁﬁ Htﬂw_loﬁm ﬂﬂo@ﬂrﬂﬂ@dm_x ﬂﬂajl quwﬁqﬂ;a MVFM]Hoiz_oMﬁ%iL
= Mamgﬂ.}%mﬂ s w o, N 2 R TR e ANk CR sTTLpt 2
P> @EE o ﬁa%g ﬂ%%? %ﬂ_igwa,wz B s wwo_ﬂwgamiﬂgzwww
o wl W & T oo BEZ ma TG o T HEE T 2 T B EK o Y B W i oz X T o X
T = - @ﬂm%&@ﬂg E%a@_diﬂ;f@am oy T i %é@@% w}alfrygﬁw
T 2w ¥ R Gt 5w Mos 2 H e e LewIoT B =T 50 il
T 0 #o & T Txey My 5o A ) g oS avoffH@%ﬂM
IR p o d B R R e B TE rIT Po S ATl -
.o ome?® LR LF S L) S o E g T A= g L T T =T o X
| ].i o Ed«ﬂﬁdr in_:w_fl = duikﬂwé_ = S o)) ok N - ) p o ® o
& o Pir a v E o LHET w o aos Lo ) D T Wy o B N
ey @ YL R E S SdETE K ) mw ) of Uw % o b W BT F Lo o o N T
> & N ew o 2 ook A M x B o KA B g =0 (e I TS X o il il
= m, T oW o m ° < & 5 o+ e - - | ) A== o o T Ak <0 o - X X oF uL PO
S T m o~ o P I oo 2 7 o TR T ol o X i s P N A G B %L
_o ﬂ%g%égaév b L M_Egﬁm%%% &%.ﬂ%ﬁ,m 1%ME_LE%%a§%A
S sex £ R E S w W . © T M mw e T % o ol e ¥
F w W W ﬂdelLtﬂ . _ N Mau D 1_oW ﬂ%q7
=% T o BT Mw = dooor X B N JH g K <P oo B E W
R w L g R o <A T o g BN
T SR O e %0 N o K|m |
CaCE o < g O ook o 7
Moo e ]
ETﬂﬂﬁMﬂM_MHIAomM

[0086]
[0087]
[0088]
[0089]
[0090]
[0091]
[0092]
[0093]

E

=

-15-

Aol ®EoF 9
¥ 2 A7)

29 2)0] gt}



34
boh,

[<)

[<)

2]

)

i

10-2081493
=g

Eatt)

s==4
7}

i

=

A%,

g o]z

L

=0 A=

5

=]

=

=

A7F 717
glgfof, o

H

=]

_%
=13
hl

o elufol: A& nhebA

.

R
(e Ne)
NI e

=N

[e]
A

3
(ol X (in situ) BFe|gjol=

=
-

A

]

=3

EEREES

(=, ¢ 4

]

L

g o] Al Als
=

=

&

A

\

hep dER A

=N

171 Aol A

FEoA B w

489

[¢)

[0094]
[0095]
[0096]

I

o
A

Ueha 4

ais

s

2

N

KeN
=

=

o 1, 2, 3, 4, 5

L

.

e

=

=

1}

ol &

o] 8, 10, 12, 15, 18, 20 E& 244

=

= =
=

dof], e

Z
<l

g ZdA,

.ol

)
s

|

A

1

Zl

=

[0097]

0

I

:3

o]
=

o} 8, 10, 12, 15, 18, 20 T 24

=
=

= =
=

L
T=

a1 o),

L
L

:3

v

79 4250510

L

L

g o

)

18%°]t}. 2013dell,

ok
-

o

.

=

FHE

OO]:

[0099]

el

7}

=

Q.90
=

-2 (of f-
A Ao 9

gk v

KSR
=

HA s

°©

L

e
=

ato] @A

»
ol

EAS)

=]
R

et 1l
e

2 44

°©

]

17 ek}, wea,

=

Hl &

°

_16_

3l

oluleh, shxtol7] AS1Hel o] o] .

3]

o] o
TA} O H}F
HH 1}

=] _1__]:!

g% %

=

A% o]ele]

I

) N (in vivo)olA

] A
A

|SA7E a2 Ao 24 o

154 (biotherapeutic)

A

=

g fgM Ads HEhRA]

=

2dola A

A

gl e A

-

gl 2lof

T

loading), <4
-

7= A/

=]

i

[0100]

[0101]



10-2081493

s==4

wel 7]

[0102]

—~ — —N o —
%M_ﬂmn A il TR N TERNZIH W S <] do T T T o)
SN ~ 20 T B o X T T E % of = AT Mo o o T %R RO S e
T N w T4 ogerE ok dEgx 0w Wk T Py g il
£ m N =0 fnat X9 o - o) Ui A e T
oWy £ xS Re® L 4Feg® 3 REoF wmeowm o oaun Tz Ty
WK tOFE aNTe B=<CEF T2 h TEW W TERh 4w
<0 o - -~ 3 2 o - w
e ® T T ST 2RI SN R RHTy oW
LW oo AN o o~ 82T P HETE 03 Po= X W= - o 5 M = oo
® : X NS NS 22 o {| = T % o P - 5 = w X T
o — o i "o g £ sRIXE * FHgx Fga *E ux%mz, S
—_ N T —_ — —~ o= — == —_
%OHMOWM o oo = X X 2 E & gy S MEE wwmw T wfﬁﬂ.ﬂ %M%
P — . —_— <t L i
S B Zw §m3UT Frww s @ g F ©SE Mﬁ P2 w FF
wEE L : 4 BF $§ECHe T BTy Sy Besx pe® TE LoXME Fog
0 ) ~ X == any — N —~
K T T B oy - 5. R ETEEm, =2 PESE < Ey 2 A
uxz,momﬂ o= _ B\Mn kampmﬂdu;l T 2y o ki - W Wxﬁ = il T (mﬂﬂa
j— o ko) T ~ — B 0 — — A — . I . A~ . <
do T om L, A = B LuAmomi AT R w8y g Mﬂvﬁwr = oo™ o
=% X 1 5 TR e S E Oy S X M S 0 B T - T o B oy d 1)
& T xH < I R SR oAl - oy R A ) S 3 -
X 70 v N O P S S IS 2 o i i, < g o8 E M N e W
- I N = (=l TR X 5 GRS SR 4w & 8 o7y oy i
o =u ) < e A B Q o o w o sl
-y o T T SX¥ET o IxE wr:@ =7 3 rxr o x ®* L e ®
SELE ® B gy AT E FEyed Tw ZEZE TreaR o< Fw,gt ULE
S N = = = X B R e L ~ a8 -~ BT RN = X : w o ° o
CRLS T D prorizewergE EF R BEwg sy o Tsek Ui
v o TN — I 83 o < K — < - d "
%o K xn gl o — Sy N E M o = T = T 2 o B ﬂ o W I S ) E.M_ e = om oW
RO T = AN 9T T o - K S - o = X T ol Ko B R 5 %
o X ° o =S T EE @%%@uﬂﬂr =M = R R A o Ko HEX
ol P o . e o Wma 3T S _FE® T N g e E ol . (R g
= X NC o =K ol S 3 RS o s o o= ® W B Hw B X 1 o N M = e}
) G T o o Moo & ™ Mo o = ) Sy = e o B = Ltlﬂx L
‘l‘mldlil ~ e o o mmulwq‘OI meCZ‘umO]_ - 7‘_J_A|0T_ O#a . Of\g qz lE HT_I ‘HA_IleL
I s W Op S FoETE RIERIE o 2ol Bmaue o &ﬂw =R e
. il = . =y il R _— — 9 NE oo 5 !
T MW o Mo =7 a ~F g 8o ° = L B o R - R
GRS T T 23 o-oywme Ao nse o on RO D LTER FY ome® o DT
MHﬂ\wLﬁwﬂﬁﬂ o Wm S - %ULH,H%E %%M_iddd 7LWH ,W_ﬂﬂlfcﬁ_ﬁo Poﬂﬂ:(\# GQ,.rm Ho%ﬂlﬂﬂ;lan Z,%MM
N o Ne OLO 7£ o° =1 my o0 4 © NN EO K 9 ,I‘l—,ﬁ ol X o) K =N T 2 - 5
R = T = F = =2 ~ i 3 W T *LT W NT e T - R
B < = =0 ® 3 EoE - oF FOT F T W R B
o 0 O# _ o oH o s Ny HT_ N = I 1:‘_ o I= 11: NH | Te) <
Emo,,moiﬁ ) K 1&‘%‘ T W N T ﬂnWaﬂr%ﬂm XK o R S .U\% ﬂadoevﬂL mﬂm‘% ]wﬁﬂl]w Mﬂmat
w_oFR T 4w o g B S SR TR L T Txw o &
B g i $ ZugZ® ¥245 T wEwY_ _w® gk xXEAZ U
_ ol _ = = 7 = . P —_— ~ — —_
FrzAaw sz  F TRozdsdlE ziendi fo THsgg pLrg @Y FTLicy 2232
—~ <. — 0 [l ' _— o o ! o ™
o) "o X X S =M ° oA LB s -~ I S = [
L I ? OBY EEAIN e LT 2 2w g Eyew bn Mt ¥e dag
I N S G bl ng%ww SE STy TSy TR TE T 2E
o FX g ®E HE g%y el g o BHEE ®Z W = PwasZ o NaH
e W m L 2T = ST = NG (R [ TV R el ey
Aorxoﬂkﬂdﬂ_ 2 ..WL wj) © & Mﬂﬂl%ﬁ,ﬁl Mwﬁ@.%l elﬁ ﬂJAHEL_ Tﬂ%@ax o_HnAro cm#]L_i EPLv_r
O e T ) o 8 ;. = 9 W) B P = . oFop o m = S =
T L, o BT S SEmo® SLAwE T L B o o T S = Bl
Fw- L B Nex T ofFss gioxel JUW RNEMNTE Fewpl Tog T pad®® ¥ oag
g EHT T ERT Sm o _ugw CSFEwmxr 0 LN 43 e TeR ¥ S S
=X Ny ox WP 1Aﬂ S I R I I T N R S B R S &E@C_W o W
K _ i} _ N - N - S N s <
OB ® ONOR N Hoow Wr <y € 3 o wm H=< Horsgx S HWawoss WS o Sw o Lo
= T
= =
=) =)

_17_



SS=50ol 10-2081493

T 10. A = A 9=
(100 %) (C) 24 EwHo] x = , B =
R2LC_pLAB_LrCK1.43% n=4°]t}. A, B, C, dQEAEA  Hyzys e 7

el 3k A1z 50% (A), 75 % (B) T 443
R2LC_pLAB112_Lucx n=5, Yk

5=
FERELES

E 1l A FE A @xE 93 E koA AlZE Aot wE A A7) 2 A = A AV E w
o] xIE oM ERE wid AU, Wk FRTS n=4, @k R2AC_pLAB1I2 LucE n=5, Wik
R2LC_pLAB_LrCK1.4% n=40]t}. A, o]PdEAMRA  Hyzuys 2E ZAYS Bludtal, do-d7olx BA=d0. A
el o3 Wsl. B, UdARAEA . Eiayes RE AYS dHlustn, RE Jd BEAFAT. zolgle.

(p=0.08).
% 12. pSIP411 ZepAn =,

L 13, 119 &<k HFFA vpo]Qow A (IVIS Spectrum)ell o3 w3 AlZ o] HAES o]&3 A 7Hdate] »

¥ (40 pg DNA)OIA Zeham= b o] ARkst (n=10).

T 14, 7AZ8E npezo A =] x| Sol] didk AIZE 50% (A), 75 % (B) EE A3 (100 %) (C) A Hwol
A 6-% = A7Hn=8 pCTR, n=9 pCXCL12). A, B, C, 2FHE H}4A 4=t 724,

£ 15, A7 vp-seq AzE Ao W 4 A7) (A) 2 AH =F (B). A Ve 5 E5E £2¥EE 9
n A2 RE Y =AeUt  (n=8 pCIR, n=9 pCXCL12). (A) o] YEAIEA Eizls RE A4S vlusti,
4

e

=
do-d7ell A ZA = A, Azkel o7k Wsk. (B) AFHE ¢S WA
o3k A mFo] ZasE AE (p=0.08).

At AR, AA X8 FA B2 pCXCL129]

X 16. Fs Ux (D) ¥ ml ¥ FEY A 99 (CFU/mD)E FdH FEHEEH 2 FHZ (Lactobacillus
=
[e}

&
T 17. AR 98 Fxo gErude 2~ FH 8 (Lactobacillus reuteri) R2LC_pLAB112_LrCK1.42 &3 A%
Sk upg-zo Ao AIZE AFel] mE A 27 (A) 2 AH =F B). A A7) wwe] X3E on| 25 EH
A

l

jel ZAE ek, A, o] AEARA Hyzus RE AYS Hluwstar, do-d2olA EAEATH A7 2 Aol
o gk W3l (A) oA E¥RUE e S vusta, (B) YRR EdEys BRE AHE Y|
= 0

W3} (p<0.05). ®| A 5, 1.0 ¥ 1.25014 SFEnpaelx~ FH 8 (Lactobacillus
reuteri) R2LC__pLAB112_LrCK1.49] A @o 93t A3 =% 74, (HFE, n=15; 0D 0.2, n=4; 0.5, n=10, OD

E 18, o]F &k skFel g A HA MR tE Fxe FH (XCL12 la 2 AeE 04 npg-2=0lA Ak ot
2 4H 27 () 2 AAH =F B). FA Ve wuS X ovAZEEH wd AT A, o]
A, BARYUe 2 AHE vlaeta, do-d2elA EAEAT. Azt ogk Wst. B, A olF ¢ AAH =F
(N ZF, n=15; 0.2 pg CXCL12 la, n=4; 0.6 pg CXCL12 1la, n=5, 1.0 pg CXCL12 la, n=4).

T 19. WY 8 A|7F B9 108 wlt} 0.2 pgo] AZF wwAZ xEsk A48 nled A Azt wE Al 3
71 () R A =F B). AA A7 s 2T oA RRE wd FAET. A, o]k, EEE
Ue 28 9SS Hwstar, do-d2dlA FA = AT, Azl ojg Wzt B, 3 ol& T A =&, (WA

E 21, AAZx FHEEE A AF Agtel web vpo]om A2 AlA# Wl (in vitro) 5783 FERHI 2~
FHe (Lactobacillus reuteri) R2LCOIA ] pLAB112_Luc® A&d W (in vitro) D&, AZF 0014 7]5 oln|
12 539, o] F ZRRE @4 FE|Z SpplP (50 ng/ml)9t 712 D-FA A (150 wg/m)E vlz 718t
Ak, ZHOlEE 59 olnX|gslglar, o]% 930+ F<t Wl 5-15%vlth ow|A| gttt EE AlEe] A18-¥
A= MRSelt, el = zary &4 e = Spplpolth. 7 A5 4749 AlEE FAET.

L 22, AAx FUZEH At 19 © IF AF FHd 483 ZF A|gtel] wE} nlo] o o|m| A2 AYA|
W (in vivo) A3 StEupAe A FH Y (Lactobacillus reuteri) R2LCOIA 9] pLAB112_Luc® AA W (in
vivo) Bd. I oS ZERE 4 FE|= SpplP (50 ng/m)e} 71A D-FAHH (150 pg/ml) o2 EA3}be 25
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SS90l 10-2081493

wo BEvRAH A~ FH 8] (Lactobacillus reuteri) R2LC_ pLAB112 LucE A Fztol] H7tselgla, mf9-AE 58
oA olu|#| g}l L, o] F 270% F<t v 15&vith o]w| x| s}l Si ).

T 23, sAAxHI, ANE v HF=d  FEupd#x~ FHE (Lactobacillus  reuteri)
R2LC_pLAB112_LrCK1.4% A ]k 11748 wp9-2ol A Albe] wE A A7) (A) 2 A =F (B). 4A A7e
Tae XFete oMAIREH wid AT, (A) o]¥EAEA, EHEYs BE AY¥S vluwsta, do-d2el
A AT, AZE B oAl ofg Wit (B) dYEAREA EHEUE B HAHE vudtt (p<0.05). =EHE
Ae)x FHY (Lactobacillus reuteri) R2LC_pLAB112 Lucell 4Hl&) EulA# 2~ FEld  (Lactobacillus
reuteri) R2LC_pLAB112_LrCK1.42 A3t & 7tard A A7|7F 2=, ol vtggols FAAxSa vp
2 ARE v FEEo) Al H&5 vt (R2LC_pLABL12 Luc, n=4, R2LC_pLAB112_LrCK1.4, n=5).

X 24, 7%k vpzo A A7 Ao W2 dA Z27] () 2 AAH =F (B). A Z7E wwo] £EE ol
= Az} AEE2 38k Aolw pH 7.359] BN} Hlwsle] pH 6.352] CXCL12
A7V 3AEE Aol Uk (p=0.07) (pH 7.35; n=8, pH 6.35; n=5, pl 5.35; n=4). YHPF

% 25, A7 w2 A AIZE Ao mrE A A7) (A) 2 AAH =F B). A AVE vl XEE olv
2R wd SAHYY. BEFE WileE 97 Ate® <3 Aol F o] Mz uE uheglol dEY
(R2LC_pLAB112_Luc; n=4, R2LC_pLAB112_LrCK1; n=5) Alole] t}& A& gidrt. AKWUE o= v|4A t AA.

26. A7} OD 0.5, 1.0, 2 0D 1.259 gEupA e~ FH 2 (Lactobacillus reuteri) R2LC_pLAB112_LrCK1
7 (A, 59 B) E 2 (OdA 4AH Fx olF F A vtz & 34 F99 (X(L12 1a FF

7l
FAHEA, B Rys BE AHS vag.

T 2 iz A3 9 0D 0.5, 1.0, ¥ 0D 1.25¢9 =gEvdel~ FHe (Lactobacillus reuteri)
RZLC_pLABIIZ_LrCK12 A2 AAo]A A f% o5 & A o 3%e] Ay (A) 2 %3] (B)A F4/80 o
A Ee] A5 =& (hERT, n=15; 0.5, n=10, OD 1.0, n=4; OD 1.25, n=5). YEANEA HyzUs or
AS vlusig,

it

E 28. 7A73 vl A X5 AlzE. A= pLAB112 (L.L_pLAB112_LrCK1)E A A H el A~ g
El~ (Lactococcus Lactis) Tr tWEw gEwA S~ Z¥]2~ (Lactococcus Lactis)Z A& 3Tk, 50% (A),
A e}

75% (B) E& &3] (100%) (C) A dHo]l XfFE AZF, 7 IF BF n=bolth, 2RUE 43 upgA t 4

B

=)
2
fl
1
)
=
e
4
ol
)
32 2x
X
Sy
H
o
f
oy
=
I
o
&
o
rir
>
=
B
_>.ILII
K
il
2
=
=
2
i)
ox

= 30. IAZE Bk AEF ARIRICRE A st A7Fe vh-zolA A AF AIE 50% (A), 75% (B) EE ¢
A3 (100%) (C) A= Fwo]l X% A7k (HFE; n=11, mCXCL12 1a; n=6, mCXCL17; n=8, m¥Yml; n=9). 4

& Amstlow Aed ALY vpgzoA A Aol wE A A7) () 2 A =

3z = o =AY} (dE&T; n=11, mCXCL12 1?; n=6, mCXCL17;
F Aol A Z7]E vlRed vluste] CXCL12 1a, CXCL17 ¥
AZUE BE 498 vud),

=32, WAY e AR oEA A A7 vzl A 2443 Fk A FF. (WA, n=15; 0.2
ng CXCL12 1a, n=4; 0.6 pug CXCL12 1a, n=5; 1.0 ug CXCL12 1a, n=4; 0.2 ug CXCL12 1a 1hr, n=6; 0.2 ug
CXCL17 1hr, n=9, 0.2 pg Yml lhr, n=9; R2LC_pLAB112_Luc OD 0.5, n=4; R2LC_ pLAB112_LrCK1.4 OD 0.2, n=4;
R2LC_pLAB112_LrCK1.4 OD 0.5, n=10, R2LC_pLAB112_LrCK1.4 OD 1.0, n=4; R2LC_pLAB112_LrCK1.4 OD 1.25;
n=5, §Z27z%%" R2LC_pLAB112 Luc, n=4, 5A7x% R2LC_pLAB112_LrCK1.4, n=5, R2LC_pLAB112 Luc *5%;
n=4, R2LC_pLAB112_LrCK1.4 4%, n=5, pCTR n=8; pCXCL12, n=9). °] oM Eo] 3t FA &4l o]F o
A A kTt

& 33, DSS-H= AZ Aol UzM(daily) H7F (A) 2 1-7¥0lM F H3 By Hrp (B). v EFE A3 o
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[0105]
[0106]
[0107]

[0108]

[0109]

[0110]

[0111]

[0112]
[0113]
[0114]

[0115]

SS90l 10-2081493

Zo3 vaste] FEnpd e~ FH ] (Lactobacillus reuteri) pLABllZ_Luc = pLAB112_LrCK1.42] = gje] ¢
3 DSS-HE= oY Az ZAe]  fAeE A (DSSHH]S]E;  n=5, DSSHR2LC_pLAB112_Luc; n=6,

DSS+R2LC_pLAB112_LrCK1.4; n=7), €Y Eiht4], EH2ys 2E 28-S vush),

pud

L 34, DSS—fr= A3 249 dk(daily) H7F (A) R 1-8dellA F A3t o F7F (B). Tl AHE vt}
%01 (FaEd 16), A9 4 B A F4E SAHsH Frlsigloh. stRe X159 JIAE vERdT
pLAB112_Luc (DSS+R2LC_pLAB112_Luc; n=6, DSS+R2LC_pLAB112_LrCK1.4; n=6)= &3t A3} v|wsdle] FEnpa
B2 FH @ (Lactobacillus reuteri) pLAB112_LrCK1.42] =gol &3 DSS-#= thded Azt Ao /A, =
FHE &5 v3A « H2A.

T 35. AlZF 0, 283l v A8, R2LC Luc =+ R2LC LrCK1Z A s & 24A|7bel] 738 up9-2oA] = A
F 9% 44 (A% 5 m)el BE oA, ojuli PR vhsoA EEe Egdtel He Roluh,

1
of,
ﬂllo
i,

141817 St FAE U

FAA AREHE g3l @ el
i) 2

LAB112 (pSIP4119} &¥; Refs. 11 ¥ 15; % 1)< g}~ AL L—’Fi—‘?—ﬂ AF RSk} (=2

L= u p =
ol AFE AFL). FEIAA a‘fE]i (Lactococcus lactis) NG1363 vre|@]ol= pLAB1122 FH ARSI 31 244
b Bt FAEAY. 2 v Y au=E AHAS DNA AAES A AollA gelslsitt.
F 1
pSIP411/pLAB1129] 38 E3
574 2] (SEQ ID NO: 20)
%ﬂl 24892 (HZHFE 99 260-2010
rmB (2 EZrtolal A wiA) 2342-2840

sppIP( =4 XZRE) 3139-3290

sppK (B]2E]dl whald F)ijolA]) 3305-4647

sppR (WH-§ =4 31A}) 4653-5396

gusA (HEl-FFF 2 T}obA]) 5853-7658

PoX (54 Z2RH) 5689-5835

AL TAJA 129-155; 5428-5460; 5602-5624

HE G2y 5e 1-35; 5851-5856; 7662-7673

) CXCL12-1aol thdt A <=9S DNA2.0 (Menlo Park, CA, USA)E AR&3le] A4l FHxist (SLU)o ~"HI T~
o o3 SFEuAE A~ FHE (Lactobacillus reuteri)olx] WS s8] HA3EAt. HA3E A9 (SEQ ID
NO: 1)& Zglaul= #E pJ2049] 4] DNA 2.0¢] 93] 4= Q.

o17F CXCL12-1a, F CXCL17, <17F CXCL17, # Yml 2 21zt Ymloll thak A E-& GenScript (Piscataway, NJ,
USA)E AFg3slo] SLU9 Z~H|3 F2o 3 SEnrael~ FH 9 (Lactobacillus reuteri)olx WML 3]
A5 Gk, HAsE A49S SEQ ID NO: 4 (€17 CXCL12-1a); SEQ ID NO: 7 (F CXCL17); SEQ ID NO: 10
(217F CXCL17); SEQ ID NO: 13 (3 Yml); = SEQ ID NO: 16 (<1zF YmD)oll 71A1® wle} 71},
Zgto]ME pLAB1129] A E (hCXCL120pt), 171 bpE €X1317] &) TRl Hr):
5' GCAGCCTTAACAGTCGGCACCT3' (SEQ ID NO: 22);
5" ACGTGCAACAATCTGCAAAGCAC3" (SEQ ID NO: 23).

SIMES wWute wdk B2} T2 AA (molecular processing)S Al&3sl7] &l H A3 Eo] AMEE Al WE
pLAB112e] Zgstrh. A st¥ mCXCL120pt M E& ETh&H|= PJ204o] dEativh. tida (£. coli) PK401S
pJ204%2 FAAS A7 Z2~ul= (pLAB112 and pJ204)E NEB2 W FH oA A|F&E A Xhol 2 Neolo® Aok
stttk ol v wCXCL120ptE A ZdelA AASSIth. mCXCL12opt A EE T4 DNA Z|7FolAE AL-E-31A
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[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

SS=50ol 10-2081493

pLAB112 ¥ o] AZAA A HAAEZHE nLr(K1E AZ33TE. pLABL12 HE A QINE AAEZEE P(RE 11
st 1 o AZEHEE A9 AR gt (rtaEA). mpRge R, gEnpdis FHE
(Lactobacillus reuteri) o<+ R2LC 2 DSM 20016= mLrCK1= HZAAIA 7|32 ALEHEC tha] YAl F 7
O R2AC FE (4 2 7S How o5 ZREUYURKE Y Z#tAn = nlr(Kl (FA) mLrCK1.4 2 mLrCK1.7)E ThA]
A #A o R Rt (A=Al

Z2}2~n = hLrCK1l, mLrCK2, hLrCK2, mLrMP1 2 hLrMP2E ¢33 Z2ex 2 dxjo] wal FAF3E dh2joz A
sttt (317] & 28 FEoh).

¥ 2

ZEav= e

e e A Ay

pLAB112 pSIP4119} ¢ (&3 15 9 SEQ ID NO: 20)

mLrCK1 HAstE mCXCL12-1a IXNEE ¥ 331 pLAB112

mLrCK1.4 PAAgE SEvpade] s~ FHE (Lactobacillus reuteri) RIALC &
4 3 mLrCK1

mLrCK1.7 FAAstE el e}~ FHE (Lactobacillus reuteri) RILC E&
7 fr# mLrCK1

hLrCK1 A 35 hCXCL12-1a AN EES X331 pLABLIL2

mLrCK2 HAslE wCXCL17 IMEE X33+ plLAB112

hLrCK2 HA 59 hCXCL17 X EE X331 pLABII2

hLrMP1 HAZA3tE Q7 Yml M EZS ¥3H3}= pLABLI2

mLrMP2 HAASE FH Yol INEES 333} pLAB1I2

pLAB112_Luc FA HgolA JIMES F3tal= pLABLI2

Folar = B o] A Ul (In vitro) #4]

HhAl wjeketar,  AEFSe] 0D 0.5 AAAZ FEnpde|x~ FHd (Lactobacillus reuteri) R2LC
pLAB112 LucE 969 ZdHo|Ee] =AY (200 w/¥) TAAZH AAZEEH ZA Qe 3 =
= B)XEA vloleoln A (IVIS Spectrum, Perkin Elmer)S AF&3le] A3 Th. Azt 0014 7]& olm|A =
E55H. 2 v &4 WEI= SpplP (50 ng/ml) 2} D-FAIHAA (150 pg/ml)S SA ™71k, o] F Zdo]
EE 5%l 28]al 14000+ F<t v 30 whot o|w|A|8t sh3itt. dHlolE= 2 o|mA] 3.1 &£ZESo] (Perkin
Elmer)& AM&3le] A3} akgia, vla £48 93] olv|Ad detue & FA . drid 2 (radiance) v &
gan = wdo HlgslE AR IFFEit).

AgEe FaEt Ko AdF5E & Jds)e 58 w3kl C57B1/6 (Taconic) % C57B1/6S nlg o=z &

(7 A PuetEds) 240) R uheas AlgRRT 2P Adss Hok RS 23} Ao
_]

28 BRAAZIE (1-3% ol AZFA, 200 ml/3) Schele P& WE F AR 2Y (Veet ) 1¥ Exd
22 gojo] Astgier. Eat AA A3 vhs (H4 )& ARgEe] AT (¥, M9 % dskx) A

AE frEshh. F%-4 4 7154 (Embla cream)& A& 59 <k vid H&ahict.
F4 A A7

AAE wjld 25 w A9, FdE¥REE A FH Y (Lactobacillus reuteri) R2LC pLAB112_Luc HE:E R2LC
pLAB112_LrCK1= Aelatqlct. weelobs whl wieFstar, AiEste] 0D 0.56%2 AdA71a &4 e = SpplP
(50 ng/ml)E H§3t7] 5 ol ou] FGSAZ o A BH Sl FAHoR MUt FoE AE
< _?,]—g,—H A E o]lE_ Zol uel 25 w2 Ay S = t‘lj]—;\H HHOOLE}JZ ;H;H}_O}oq 0D 0.5% /\JX]—A]y]J“‘ ;HB_O} ]
5% ol &4 FE= SpplP (50 ng/ml)Z v EASA 71w, 0D 0.2, 0.5, 1.0 & 1.259 =l AH &

wol F7he wAaxoR HUle dEnlde s FH 8 (Lactobacillus reuteri) R2LC pLAB112_LrCK1Z =] 2] 3}
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

SS=50ol 10-2081493

o AEE Y, AAHAE o 10me] ¥4 == F CXCL12, CXCL17 E& Ymlo &
B 7140

Aelsheint ( 108 ACE 60 el AQ5el SalE F 200 ngel Wo] Fol). (x(L1ze] F
o2 F7b AT-F 8, 200 ng, 600 ng T 1 eE 10 wte] AG5ol FaNske] sEol Tl A A A
Prstsiet

ZFalarje drg o] WA ] (In vivo) #4]

gEntad el s Fed (Lactobacillus reuteri) R2LC pLAB112_LucE WA ®iokstar, A Fsle] 0D 0.52 A%
A Zek, 9 FeE v)3-E53 vlo]eolulA (IVIS Spectrum, Perkin Elmer)2 AFE-3to] A tt. A7k 0ol
A 71E ouAE 5. o v 25 wel ZFEupdes FEY (Lactobacillus reuteri) R2LC
pLAB112_LucE A F7tel H7Fsigitt. wHHglols @4 = SpplP (50 ng/ml)$F D-FA1#™ (150 pg/ml)
< Ag3l7] 5% Aol ou] A3t AlFY. w2~ E 2708 B vl 1548 wit) oju|X|glelgict. ol & W
olul#] 3.1 AZEH] (Perkin Elmer)E& AFE3le] A3, Hlw B4S 98] olu]4 devgE 43}
gtk YA (radiance)= ZetAan = o HldshE Ao 75890,

YA Z7] ¥ o BuEY

dAe A7) 2 e vFHA vk (1-3% °)&E

BEUHHSIT. 85 A onAd] Fao] x3E Qi AH A7|E Image] (NIHO| F3 LXEgo))E AE
ato] A EGITh. Aol A717F <0.5 1 B, AT AmE Aem FFE3i

2 7 2uUE Y

Af AAE Ze A fgge dRE vFHE vhsolA (1-3% olAZFe ), 200 ml/E) ¥]HEF Laser
Speckle Contrast AnalysisZ ©]&3d}le] =A3}aL PIMSoft 3 (Perimed)Z TlolEE EA&tt. thg & (29
1.4 x1.4 cm) 203] 2 H3}slo] 10 o|u|x]/2 & 28 FoF oln|x|3 &3}, HolHE #F &9 (PFH)E XA}

Bl a% WA (136 ol 2ZFA, 200 ml/%) Hrke] HAS ®wa) FEF o BA glo dEFY A

Z 8l AAR skl

Wit Aol ZA] LW UEA mislol=golEe] 13 Bol2F (8 mg/ml, 1 /g AF)S mel Ao FAL
vk, g9 2 AFS Ade] AYHE Tk wjd RUEYEY. ndPE ddo] >16.7 mol/19 RO
Ao H},

dolHe H4 + SEMe® YehiUth. host HIEEE AR&ate] Alzte] mE Af 44 243 & 2H=UE
EEsls o|YEAEAS ZE AYPS HWITE. host HIAREE ARS8t n>29] aFlA 3 Ald X A
< 4% & EHEYUE Idsie dYBEAe BE 9SS Husta, ARHE 4F vAA ¢ S ol %
ato] n=2¢1 A 3 A HolA XHFHAHS BATTH p<0.05= BEAHoRE £93% Aow FHUct

AN 1 ZgAnE (K12 P2 H3E vrgglole] A4

HEA) wjFstar, AHEste]l 0D 0.3 T 0.5%2 AAAZ nlr(K1E X3l SEAA 2 FE|2 (Lactococcus
lactis)E &4 FMEI= SpplP (SEQ ID NO: 19)E 10 =& 50 ng/mlE H7F Al AA Zol2 Holx| Fgt). o]
gk A AY F<k, pHE SAEUL A GAA pH Ast 7HE FEe sl on Mes-miA oA A7 Al pH
6.7 A=A AdAFHAT (= 1), (FF9 pli=5,5, AN pl=7.15-8.9, 7]A, &7 plE Fe A
& A= vt (FaEd 14))

Ao 20 Zepan = pLAB112 Luce] 2

A eFskaL Ak 2413 Sk AR

n= pLAB112_Luc®] A& W(in vitro) ¥d
SpplPZ A3l ¥ A gk AP =R REH ¢

gEntd el ~ FH g (Lactobacillus reuteri) R2LCANA Zah~
2 600 °]4 (10h.) =2 HH=Z FAFHATE. 43 HE=
E/4dEe T (= 2
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

SS=50ol 10-2081493

HA weksla A ESE] 2412 B9 A7 pLABLI2 LucEs XEEE dEwuA# A FHE (Lactobacillus
reuteri) R2LCE vl E v}9-29] 194 I3 AF Ao T A%, dregols Ax 9o Ay Zefx
ne Bge He 1A B9 gAY )

Aol 30 HAeE vp-2ol M A E A A

AAE Aw #E EF vid RUE" Ao A4g whe-2ol A vl gtExpA e FHe] (Lactobacillus
reuteri) R2LC_pLAB112_mLrCK1.4E5 13] =323k 49, A o}fF AL LEsA] &2 2T vh-29t gix2d4<d
gErA el ~ 8 (Lactobacillus reuteri) R2LC (pLAB112_Luc)E Wi Sk wp-229} vt 75% AHA
W B I (1000) G FFel it Aol FAHAT (2 4). A Aol v fEvpdH s F
el2] (Lactobacillus reuteri) R2LC_pLAB112_mLrCK1.49] <3S A3 = & A Hy It 7}%}
FEHAT., AH TV, A oFARE EXxEA e UlERd “}O*ﬂ' H] 3| g 7]

(Lactobacillus reuteri) R2LC_pLAB112_mLrCK1.45 wjd Z=F3sto =24 (A3 &= 1Y EE—‘E 2d —?) -%7}1 7+
2 Ak. o] aFolA, AER O]'EH/] HHog SHE F A wE32 A 0} A% =SR] g2 xR
ul9-29f vjuste] ZHAEAT (2 5). & 35+ AIZF 0 2 A8 sbAY R2LC Luc =+ R2LC LrCK19] 2] 244
P RS AR ] B s B R e Xd%‘ lﬂl?— A2 (A7 5mm) ] R ou|AE HoFT),

AN 4: &3 22 RS 2he A7F%E v f-~of A o] M E AH A

5 AFHE A7 FER e gEsY Z2FE AHE FET e 50% fasklvh (56 2 X 3). 58
Szt upg-ro A, SEvREE A FH @ (Lactobacillus reuteri) R2LC_pLAB112_mLrCK1.4S vl 13] %83}
= AL, xe FEsrAel~ FE @ (Lactobacillus reuteri) R2LC (pLAB112_Luc)E v 283 np$ 2
gk ol gAfel] ot AL HgebA| ke tx vh-29b Hlaate] 50% 9 75% A EW gkl tigk A7to]
#gasAt (= 7). E3, 2" 9i AFE ZAE vbezoA A Afol did FErpEHA FEHE
(Lactobacillus reuteri) R2LC_pLAB112_mLrCK1.4¢] &3 A3 = & A HA @ 5t 7P Sy, A
A e 3 19 2 2o gEuAe 2~ FEg (Lactobacillus reuteri) R2LC_pLAB112_mLrCK1.4E wjd =83t

2H A ol AR HEIA @ tF:ar whe-zdd HE| A A7|7F HFASIGIY. o] AFddA, F A

EF& A ol AE g R tRT vhf-o] nlE] gasT ()

X 3
aF g mp$-2o) 4 Laser Speckle Contrast Analysis® SA® 7]#4 33 #F. dolgE #F (PFU)NA &)
B + SEME ZFHeQ 1, RE IFLS n=4o|t}.

A% nhg s e 0
Jxz 62.5+4.3 34.0£1.8 46
R2LC_pLAB112 Luc 57.3x£2.7 31.3%1.1 46
R2LC_pLAB112 LrCK1.4 65.0+7.2 30.8+0.4 52

Aol 50 ndd vp-o M o] AlE A A

upg-2o AEAS o] &3t FeRS Azl 52 o%F A AF A sk 1¥F AH(16.7
mol/E T8I, AF Fiae A (B 9). TS o1 Jdv n2dA, SErpEe A FH g
(Lactobacillus reuteri) R2LC_pLAB112_LrCK1.4= vid 13] H&3t= A9, AA o o}F A= AHE31x & o
Z vk 9 gz gEupd e s FEE (Lactobacillus reuteri) R2LC (pLAB112_Luc)E wid A& +
zo] Hs| 75% A BWH SFel g AFte]l AT (& 10). LucE e gE¥EDE FHE
o E}

.

o X2

(Lactobacillus reuteri) R2LCE wlY A& Hof FAd ofFAx A& &
Enpdele FHeE (Lactobacillus reuteri) R2LC_pLAB112_mLrCK1.45 v 283k
AawE A (p=0.08)°] YA (= 11).

oXl FlO

AA 6: CXCLI2S FY3slE Z@taneg EdAdAY A 7R JFeolA CXCL12 33 ¥uky

CMV Z2XE (SEQ ID NO: 24) (V260-20, Invitrogen, Waltham, MA, USA)ES I 33dli= pVAX1 WE Ao Zepx
n=2 A&a, pCIR (SEQ ID NO: 25)& AFH SIME -copGFP-T2A-Luc2- = pCXCL12 (SEQ ID NO:26) =
AFE AME -CXCL12-P2A-copGFP-T2A-Luc2-5 F& Tl 7I&d vt o] skt (FuEd 18).
CXCL12¢l ok v M-S # g6 #¥] AE=E AT webs, pCIR E8tav = 54 33 o2 (GFP)
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[0153]
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[0157]
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[0159]
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4 FAF golAE YA ARIRILS ZY3HA v, SEAUE (F 53 100 b Ah5el 40 we)E F
A 7PgAE o] 439 TR fA|ol FAFERITE. WS skal mpo]lolm A AgA] (IVIS Spectrum, Perkin Elmer)
2 o] 83} oluAE FE5FY] 108 Ao D-FAHAH (150 mg/kg, #122796, Perkin Elmer, Waltham, MA, US
)
1

d

Vs 57 FARE 5 Aol A4S 7IRto® AlRbe] Fatdtel whel o] AfHAt HHS SAslth. Hlo]
El& Living Image 3.1 software (Perkin Elmer)Z &3s}s}3 Hlu BA4& fa) olvud dgvHE FAA
A, WS Fx g W wa Fd9S AdYste] AEE fFAENT. dudae Seavs Bdll nlHet
Ao 33T

o

rx

rl

FA TGRS HFeA e EetanE HEE HHEA vlolon S AMESle] S48kl a CXCL12¢] e ¥
U Fetanso o] I E FAH oAl il o] AdE W FIdATE dvk. EHES ol EAA A
Holl olz2gla o]F A7t SFEIL NH7F AFgEd wat AAFHJT (= 13). CXCL129] #Hde ¢hdsgh
A AFE SRS = %o} pCIRAl HI3l A W] 75% &% AlZHS GEAAY (X 14). 43 1
A FE 2 3 Edadd & 4-69A 9 pCTR vl pCXCL12 3] &&d o3 74 = (= 15). o
3 A= o] AlzaElo@ Ao (X(L12E Agsts A4S, A 244 7bel= FAQ @77 gAw o]3 Al A
Eoang AL gt 988 BolFEr),

AAlE 70 Luc E LrCK1E o] &3t o4 AHele] 83 wbg SgEulMe| > 2H 2] (Lactobacillus reuteri)

gEnbd e (Lactobacillus)E WA wiFstal A4 Eske] OD 0.52 A&A1Z1 v MRSelA 0D 0.2, 0.5, 1.0

2 1.25% 34 EE FEsc. 4719 e BEE 10 oﬂ 1002 gA3ta 7} AEe] 10 wE B ERn}o]
Ag E35EE MRS ofrbel =wste] 37C, 5% o]AbE ERAoA EERE HoF 1A AwolA vk vl
ZY°E Ao ZEYE AFstaal & FT2Y FA Y2 T8 1T (CFU/ml).

Fo= As A8, FHE 25 w AEF = A gtz AREsk 0D 0.52 A7 FEupE g F
2] (Lactobacillus reuteri) R2LC pLAB112_Lr(K1.42 o]E F¢F wjd AHsda, &4 HE|= SpplP (50

=]
ng/m)E H&3}7] 58 Aol du|dAsANH o, A FAH F7o] 0D 0.2, 0.5, 1.0 =& 1.259 L& =4
A7bareeh. 0D 0.59] 25 wtol A, 5x10° BHElEle} (2x10° cfu/ml)7F EAI 10008]9] o] 7|7+ ojn|gic}

weglol FxEE Fet Ur® S, nl T FEY FA G9E ® 169 YERRAT. Aol Foshy] A

3} gro] Wik 9 AshEl R2LC__pLABI12_LrCK1.49] HA Folef (0D 0.2 2x10° wrelejobe} £-8)e 2447
F 4 e A 2718 Yehgla, 47149 b2 BE FRoM A §% F 24 A7 2 4847kl AR}
A A8 A Bitol Yepdon (= 174), olo] wel Aelatx e Ao ula] 3 4847kl W A
Zo] ZaEtt (2 17B). olgld Au:= 7bg 2 532 Yeh= HAx BolZuch 10 B (0D 1.25%

1x10" HlElElols}l Be) §2e Folali= A wE, AP ax e *Ji% 2 A A e Jeh): &%
I ge Axz Al A vle] A 482z A A4 AASA FRATE AL Y, A Rl
o] Foj7 AAo|H HZ G EE 02 BAH Bt fg 5 B OB Ao

feko] dEnpA e~ FEE (Lactobacillus reuteri) R2LC_LrCK1%E Abx X

AN 8 A X BARA mCXCL12 19 A% =7}

A2 g FolE mCXCL12 1a 9 &3 fﬂJr—E— ZA sk e, 0.2 pg, 0.6 pg == 1 pgo] mCXCL12 1a (RaD
Systems)E 10 ue] 21dgrel &af3te] o]& Fob mjd Aol HEdAt. Fole &-F AT,

st W G Aldel] nCXCL12 1a S i AE3 39 mxzgayd o] AS o
== ¢koktl (& 18A, B). o]% ©loJElE (XCL12 1a 9 X&AHQ o] 1A7F F9oF 108 HAoz o %
0.2 ug9 mCXCL12 1a7} Fo4A A 48A1%o] XF& F3st7] "ol A AFE FIAATE S RAFET
(% 18 2 19).

1=}
9
2ol e oot YA AUAL F B2E KL AR WY lgemiy Are Y

s, Logan USA)o] HZFw¥ Al

=
dr
(il
>
By
QL'
38
=
2
I
o
[N}
=
ofx
o
o,
Ry
ox!
=
<
(@]
(e}
=
¢}
@
jmmy
<
=
(@}
=
D
lonl
o
o
(@}
-
o
=3
(@}
"'{
(‘D

T el Zlsd wep el (FHaEd 17), e AAstL @ IS BI9E 6 m IF A AX
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[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]
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(<3

(Integra Miltex, York, PA, USA)¢} B4 7F9= A3ttt 6 mm 2739 ZF A& g2=79] F4dA 3 mm I
5 AR #2xg de IR 298 AASIY. O O3 AES BYUE RSt Eard 24 4 ZH o] Ed
ah Al ® gokvh. RE Wik A (DMEM) = 2 = 10 %] BSASE @A (ellg]E=vkell 10 pg/ml, Sigma
Aldrich, Buchs, Swizerland)® HZ3I3th. XuFo] IS FAA717] 918, = FF9 7&K Ao sk
2 FE FANZI7] A, 0.5 ml WAE 2 Dol Hrletar wjd wiAE A ST wiA] WA 9F sAell 10
(2 MRS W 10°7]e] etEmldels FE@] (Lactobacilus reuteri) R2LC_Luc Hi: ZEwpAss 2y
(Lactobacilus reuteri) R2LC_LrCK1S F- ¥H tjxzel x3] A F3kal FAc}h. ghelg]olE MRSl HEsH

I 2-4AIE B AEAIA AT HES Stk AES 37T, 5% olAkstEbA B 956 FEolA] 149 F3F i
Fstadrt.

D

ABE F7HS E3) wteoz Aust ths dure pH 7.38, 4% ZEUH) = vl mAA| 7| o B2 A
25 T3l gsted HFHoR g At AR FEFOIAARE AIFSte] 9 (10 pm)S 1A,
A5, @D HuEAY 2 goaor JAETt, o]u]A= Leica DFC420 C 71#|#} 2 Plan Fluot 40x0.7 NA

EHEEHJ_Z—% .‘:E??}%}—* Leica Leits DmrbE AF&3t ATt AHs =& H3 & B (sleeve) Hol&E
)

gEntd e 2 (Lactobacillus)E WA dH tz=io] F7bstal 244130 5 SAHA ek wix] ] pl7p Srobxitt
(3= 204). )% Hx=el fried Ao 7Pgatele] 9=, g wjAel 10% FCS7F EAlsk= 45, S48k
golar, 271 t)A=7) 2% FCS7F FaE wixlel A mikE A9 wiok 14 Fo] Z2o] A
T 20B). R2LC pLAB112 Luc Hi= R2LC pLAB112_LrCK1® H@® ¥ t]xzo]r] Sedom of
[e]

o

(e}
=L
ki, F7hE AAYEE 3 gA3r7F 149 F<F R2LC pLAB112_LrCK1Z A2 Abx] o A

ZIREF Y 3B7HAY AR & AYS HEEsta ASES Ao 29 <t
2~ F88] (Lactobacillus reuteri)® v 2 HWix|+&=
T4 MY om AU, o] wixe] FAAZE A
Heel XA o 29 <t A F AESES HHEUY. 544 Z% | Eol= T
SppIP (50ng/m1)E E38h= MRS #iAE #H7bstel AAAFAIL, ©o]& 96 94 EHH o Eo|
Zol 194 Aol AH Hgsto] Algd W(in vitro) L A H(in vive) THE FA| B3},

o,
ol
-

rﬂ rir
%
gl
o
o
o
=
By
S
o

i s N

FH?8] (Lactobacillus reuteri) R2LC_pLAB11

N}

1=}
Aol wEAR WA BAAEY Ao 875 Wel o,
L =]
[e)

=5 e, el 450w el el F gadnt (= 21). AT
= wE ok itk FAdxE FEnbdY A %

¥e] 50 ng/ml (SppIP)& FE¥ il w2 &

W% 5x10), BEL ARHoR Fukstm, Felol gHE Yo A

-1 A o
o of 1A St =4 4 HAT (= 3).

-

—{o
E
—~
h
Q
2
~
S
o
Q
o
.
—
—_—
=
195}

i
=

& elelols Aol Mot fARe

ARz vl (25 w0 9 5x10)8 TAl AAAF)IL, SRS nfgso] BB g vz TS A
e ol dig Z3E HZESGIt AAHE oE HUE s, sERdels FHE
(Lactobacillus reuteri) R2LC_pLAB112_LrCK12 &% A= o] T2EFHS A]—%é}ti = gEdAY A T
2] (Lactobacillus reuteri) R2LC_pLAB112_Luc® A& E A vl &9 XHE e (= 23). o7
3 dolee FEnpd e~ FE|g] (Lactobacillus reuteri) R2LC_pLAB1127} A A 1H(m vivo) 3 AFE5 =
Ast7)ell Fgk Fo 2 (KCL12E AAtetar ddstr] 9a AF7|=Z Abdudd 227k glas vebdr.

AN 11 AEIC NEADe] pH og=A F3

AmsAle 1 AAZ Ei e ARG W) FEA gl BRAl, oA Ei AR e & vt
CHEd 22). AR e 2F 2 PRE P 584 ASADS fEsk web Jold AL WS FE
Fh (FREA 34). ol AZE vNH Bok sbsAel e W 24 MABYel we g, 9
T2 plis F4 BAAE el GBS MAT (e 23)
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o] pH o]&Z & et AFE Y3, 0.2 g CXCL12 1a S pH 7.35, 6.35 =& 5.359 A4

ARFFNE FReles WA phe WA= A Add Ao AF dAde] 4TS

¥ A9, CXCL127F plt 7.359] Aol Agtel A-9-oF Hlaste] & fri 3
2717k B 2R Aol AT (p=0.07) (&= 24). o5 Hlo|E:= pH 6.357F FA A H& frE=she Sud
AeE Az (XCL12¢) 25 S7MITE 2ls YERIG.

AAe] 12: I 99 A EWoR vzl A Amsbel Mol FaA

AT AEsdo g AAE 2 str] Y&, dEnpEE 2~ FElE (Lactobacillus reuteri) R2LC_pLAB112_Luc %
R2LC_pLAB112_LrCK1S 37ColA] 10 ml€ MRSO] H=E3dx 0D 0.52 AFAA, dAEHZ ks (>2000 rpm,
5%), 1 ml MRSol A& er , &322 & (SpplP, 50 ng/ml) 4A1ZF &<t A ZAT. o] AES AT

A

Sha (>2000 rpm, 5%) AFNS AU 25 @) 7] FEFAL o5 Bok u]d G Pl 4 g3}

fol)
fd
o

Enta ey~ FH @ (Lactobacillus reuteri) R2LC_pLAB112_LrCK1ell oJ3F AFx] oz o AH A<l CXCL12 1
o] utelold Yo FoAL A Fx & Frd e~ FHE (Lactobacillus reuteri) 252
At AEds o5 Fob mld Ao Hrist mdolM JFEAct. FEu e~ FHE (Lactobacillus
reuteri) R2LC_pLAB112_Luc ¥+ R2LC_pLAB112 LrCK1ZH-E]e] AlX3 AZdo =z 3t A Az a7 ==
ZF A =F (p=0.2595)°] Aol §IATH (&= 25).

2

AAo 13: etEuLA e (Lactobacillus) A CXCL12%E AA =¥ FJHo X CXCL129| FF& F7HAZIH.

[

A B 98, A F9E g2 (AAHEEE 0-100 pm)E A vA g do| AASA A Az F5%
SAAA A3} Stk (10 pm). 5AH A7k wggel] 27435k (102) 0.5 % Triton-X (15 min)ell &3
g 5 (15%), 23S WAAE I F4/80 (2 BM8, eBioscience)¥} CXCL12 1a (Z2TZ2Y, Abcam)ES %
et A9 wieFsta, AAHT thS Alexa Fluor488 2 Nordic Lights 557 (Invitrogen)ol] ZA3tE w3 23}
FAZ Wity 2AS HFHoR AHsta fl-~YE T2 dvA (0.5 F8 F& 2te dox BE-

WPlanApo 40x/1.05 ¥33}+, Zeiss LSM 5 Live, Zeiss, Oberkochen, Germany)S Al-&3&he] o]wn]x]3}3}7]
Aol 314 (Fluoromount, #0100-10, Southern Biotech, Birmingham, AL, USA)3tith. whald S=33) A E
= Image] (NIH) % IMARIS AZE9o] 8.2 (Bitplane, Zurich, Switzerland)ES AF&3}o] oju|x]or A3}
sttt And MY g5sks <t vt ThestEs FAAZE. CXCL12 1a 54 @

(MFD &= R AT

Aolst ko a SEntad A FHE (Lactobacillus reuteri) R2LC_pLAB112_LrCK1E o]E %<t njd s A
Aol AEletE AS, vAEE A Ao IR vlaste], A uiE o IRE CXCL12 1aY F7HE 5

2% £FES U ot A3, v 2 g w4 b,

AN 14: SEHIEE A (Lactobacillus) A2 CXCL12S A ¥ uH oA g2 AMEESE Z7HA 0t}

flo
EL
M
ofl
ofd
N
)
H

Aolst geo =z SEntad A FHE (Lactobacillus reuteri) R2LC_pLAB112_LrCK1E o]E %<t njd s A
Aol A glsteE 49, 0D 0.2 2 0.59 FEuAE 2~ FH Y (Lactobacillus reuteri) R2LC_pLAB112_LrCK1&
AA ] AEAl, HAHE AH Aol I HlE, A K& olE F A uiE o] Tl A F4/80+ Tl AL
7 F7FEAY (= 27A).  F4/80+  tiRA X+ FEnpAY 2~ FEH Y (Lactobacillus  reuteri)
R2LC_pLAB112_LrCK1Z OD 1.25% A ZWel &5Al, mlAeg A g 99 Hlaste], 43 = o5 &
A o] mIdA F7HEJAT (= 27B).

AN 15: SEnpA g~ ZElA (Lactococcus Lactis)E 0] &3k A X § =32ld] djdt a3 3l

ofo 93] AitEl EA AEIJY FaHola X &A1 o] whe o

= AE BoFY] 98, vUE FFE AMESte ARIS Baketa A zWd AHA

TEA A FE|2 (Lactococcus Lactis)E pLAB112 (mLrCK1) = A AZA|F T, Hhe|
Tdst

whg-2se] A% Aol A gaher.

[

| ZEoA] mCXCL12 1a 9 A2 AH 58S st (= 28), A A7 2 &8 #2A7E A4S U

J
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[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]
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[0195]
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Bt (&= 29).

AAE 160 AZ3 gl e Hgy nCXCL12 1a, mCXCL17 2 Ymle] Aol o8k Abx ¥3F xzte] A Hs g3

G oA 9 fAkte] ofd] EdstE A&l gl *3"}01 7t Fdd F83the AS 4537 i, F
Z3SF mCXCL12 1a, mCXCL17, mYml (60 wlol &3l & 200ng, 55 RnD Systems) H=rx thFERato w2 2AF4E
AIZE &<t 104t} shFoll SHHA Ao ettt

w
>,
2

mCXCL12 1a 9 A%, 27 W& 30 ngd Age
&

= 2511m-4 g9 200nge] ¥

A7 b0l A A 2442 T AAH BES FdE BE UE A g 2488l (2 32). FER

A2~ FEg (Lactobacillus reuteri) R2LC_Luc® @ dtAY 3k AJFo|A CXCL12 1a 2 W& ©d o g

Aol Bolal= AL A 24A7F Bob 2 Go] ABFS 1w x= Ao] Watsi),

A2 FEo) 1AIZE Bk 103 vty deE CXCL12 1a, CXCL17 ¥ Ymle A 24A1%F FoF A3 538 =
, 3 gy FEnpA Y2 FEE (Lactobacillus reuteri) R2LC_LrCK1el 2J&l 23]

b AEHo R (XCLI2 17k AEd Z5 s e, 19 428 59 XLz dEe

Bglo] | 2$ JaS nHo),

A Ao 18: pLAB112 mLrCK1.4E2 ¥38lsl= genlalelxs ZH 2] (Lactobacillus reuteri)d] €13 e Fw ol

A EWOR Aol A% CXL12e Age] AAH WAUZS Fal I 4 L 4 33 B chol
] =)

gt HAES Y] 98], DS digde 27tA Ad ZREZS AFEEIth. DSS (HAEd AHolE 4

)2 A4 du xdd AHE fFrshe AR dHA Aok (FaEd 16).

A A ZrEFo A, nS2E gdEvkdd s FH 8 (Lactobacillus reuteri)@ 149 &9t a5 3 9
o (Im1 OD 0.5 3d 9 0.1 mlo] AAE) o2 g dta DSSE 7-14U0) 2ol &3t ch. g Enka

[e]
Fel28] (Lactobacillus reuteri) 3% A7 FRZYUE FAst7] widl, o] LREFS o|&ste] diF
ol FutHe w ZAAe gEuddE 2~ FH® (Lactobacillus reuteri) pLAB112_mLrCK1e] &7} SEwpa
Felg] (Lactobacillus reuteri) pLAB112_Luc®} ®lnlsle] F213k+] Hrlsle= Ao EZo|t},

IREZS gwd FgdS A msteE Aol BHom 1-8YUe] Al &3]3 DSSE mp-o] FEEkaL
d 33 AAGdGHo s gEupde 2 FH P (Lactobacillus reuteri)E F 3T

El 0 dis xFete 44 v EE vtgoeR uid FJrkE gl
AEA 71ed 23oi¥ HhHel DAI (Disease Activity Index)® YERAATH

SEnpd e~ FHlE (Lactobacillus reuteri) pLAB112_Luc®} pLAB112 LrCK1.49] A= ze] 98] DSS-F%=
o Al A FARE Mol Ui, 1 BHE oA SEulAY A FHE (Lactobacillus reuteri)® <13+
Ao Z ey
Hx2 o %, pLABII2 Luc (%= 34H)E Aol dis] #=HA FFd g vhg-2ol FEwpEE FE
(Lactobacillus reuteri) pLAB112_LrCK1.47} FAH e u Add ARIJY axrt vepd Asgkel 2
ESREFel=

sl

1
Aol
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F 4

[0233] MEES g9k
SEQ ID NO: A
1. mLrCK1_opt DNA
2. mLrCK1_opt ¥z
3. mCXCL12 H ghald
4. hLrCK1_opt DNA
5. hLrCK1 opt whalz
6. hCXCL12 HA dw
7. mLrCK2_opt DNA
8. mLrCK2_opt ¥
9. mCXCL17 H haa
10. hLrCK2_opt DNA
11. hLrCK2_opt ==
12. hCXCL17 A dd
13. mYml_opt DNA
14, m¥ml &7
15. m¥ml H vz
16. hYml_opt DNA
17. hyml &g
18. h¥ml d¢1 whels
19. SpplP; 4 FE=
20. pSIP411 DNA
21. pSIP411 whulz
22. PCR 2&#}o]H
23. PCR_Zz}o]m
24. DVAX1 DNA
25. pCIR DNA 1M E
26. pCXCL12 DNA 1M E
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6,9

pH

6,8

6,7

6,6

8,5

1
—3— A% 0D: 0.285. 10ng/ml 7,11
—&— X% 0D: 0.285. 50 ng/ml 7,08
- =% - A]& 0D: 0.51. 10ng/ml 6,9
- -¢-- A= OD: 0.51. 50ng/ml 6,92

6,98
6,92
6,79
6,77

3
6,81
6,78
6,78
6,77

Azt (h)
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AZF0 A7k 24h s A7t 24h A0 A7t 24h

P
<110>  PHILLIPSON, Mia
ROOS, Stefan
VGESJ, Evelina
<120> Methods for wound healing
<130> 27.34.126097
<150> 1451658-7
<151> 2014-12-23
<160> 26

<170> KopatentIn 2.0

<210> 1
<211> 299
<212> DNA

<213> Artificial Sequence

<220><223> Organism: Mus musculus, CDS is from position 3 to position 293.

<400> 1

ccatggcaaa attttggaag aaagcactat taacaattgc agccttaaca gtcggcacct 60
ccgcaggaat tacaagegtt tctgccaaac cggtaagttt gtcatatcga tgtccatgee 120
ggtttttcga atctcatatt gcacgcgceta atgtcaaaca cttaaagatt cttaatactc 180
ctaattgtge tttgcagatt gttgcacgtt taaagaataa caatcgtcaa gtttgtatcg 240
atccaaagct taaatggatt caagagtact tagaaaaggc cttaaacaaa taactcgag 299
<210> 2

_53_



<211> 96

<212> PRT

<213> Mus musculus

<400> 2

Met Ala Lys Phe
1

Val Gly Thr Ser

20

Leu Ser Tyr Arg
35
Ala Asn Val Lys
50
GIn Ile Val Ala
65

Pro Lys Leu Lys

<210> 3
<211

> 89
<212> PRT

Trp Lys Lys Ala Leu
5
Ala Gly Ile Thr Ser

25

Cys Pro Cys Arg Phe
40
His Leu Lys Ile Leu
55
Arg Leu Lys Asn Asn
70
Trp Ile Gln Glu Tyr

85

<213> Mus musculus

<400> 3
Met Asp Ala Lys
1
Cys Ile Ser Asp
20
Arg Phe Phe Glu

35

Val Val Ala Val Leu
5

Gly Lys Pro Val Ser

25

Ser His Ile Ala Arg

40

Leu
10

Val

Phe

Asn

Asn

Leu

90

Ile Leu Asn Thr Pro Asn Cys Ala Leu Gln

50

55

Thr Ile Ala Ala Leu Thr
15
Ser Ala Lys Pro Val Ser

30

Glu Ser His Ile Ala Arg
45
Thr Pro Asn Cys Ala Leu
60
Arg Gln Val Cys Ile Asp
75 80
Glu Lys Ala Leu Asn Lys

95

Leu Val Leu Ala Ala Leu
15
Ser Tyr Arg Cys Pro Cys
30
Asn Val Lys His Leu Lys
45
Ile Val Ala Arg Leu Lys

60

Asn Asn Asn Arg Gln Val Cys Ile Asp Pro Lys Leu Lys Trp Ile Gln

65

Glu Tyr Leu Glu

70

Lys Ala Leu Asn Lys

75 80

_54_
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85
<210> 4
<211> 299
<212> DNA

<213> Artificial Sequence

<220><223> Organism: Homo sapiens, CDS is from position 3 to position 293.

<400> 4
ccatggcaaa attttggaag aaagcactat taacaattgc agccttaaca gtcggcacct

ccgcaggaat tacaagcegtt tctgccaaac cggtaagttt gtcatatcga tgtccatgcec

ggtttttcga atctcatgtt gcacgcgcta atgtcaaaca cttaaagatt cttaatactc
ctaattgtgc tttgcagatt gttgcacgtt taaagaataa caatcgtcaa gtttgtatcg

atccaaagct taaatggatt caagagtact tagaaaaggc cttaaacaaa taactcgag

<210> 5
<211> 96
<212> PRT

<213> Homo sapiens

<400> 5

Met Ala Lys Phe Trp Lys Lys Ala Leu Leu Thr Ile Ala Ala Leu Thr
1 5 10 15

Val Gly Thr Ser Ala Gly Ile Thr Ser Val Ser Ala Lys Pro Val Ser

20 25 30

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

Pro Lys Leu Lys Trp Ile Gln Glu Tyr Leu Glu Lys Ala Leu Asn Lys

85 90 95
<210> 6
<211
> 89
<212> PRT

_55_
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<213> Homo sapiens
<400> 6
Met Asn Ala Lys Val Val Val Val Leu Val Leu
1 5 10
Cys Leu Ser Asp Gly Lys Pro Val Ser Leu Ser
20 25
Arg Phe Phe Glu Ser His Val Ala Arg Ala Asn
35 40
Ile Leu Asn Thr Pro Asn Cys Ala Leu Gln Ile
50 55
Asn Asn Asn Arg Gln Val Cys Ile Asp Pro Lys
65 70 75
Glu Tyr Leu Glu Lys Ala Leu Asn Lys
85
<210> 7
<211> 386
<212> DNA
<213> Artificial Sequence
<220><223>
<400> 7

ccatggcaaa attttggaag aaagcactat taacaattgc

ccgcaggaat tacaagegtt tctgccagcec caaatccagg

accagcacct ggctcctagg agatggctcc tggaaggegg

attggttcct gcaagccccg aagagaaaag ccacagcetgt

agtgcccectg tgatcatgtg aagggcagag aaaagaaaaa

gaaagagcca aagaccctcc agagcectgec agcaatttct

getttgetet gectttgtag ctcgag

<210>

<211>

<212>

<213>

<400>

8

125

PRT

Mus musculus

8

Val Leu Thr

Tyr Arg Cys
30
Val Lys His

45

Ala Leu
15

Pro Cys

Leu Lys

Val Ala Arg Leu Lys

60

Leu Lys Trp

agccttaaca

ggtcgccaga

ccaagaatgt
gctggggeca
tagacaccaa

caaaaggtgt

_56_

Ile Gln

80

gtcggcacct

tctcacggcg

gagtgcaaag
ccaagaaagc
aagcaccaca

cacctagcca

Organism: Mus musculus, CDS is from position 3 to position 380.

60

120

180
240
300
360

386
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Met Ala Lys

Val Gly Thr

Gly Val Ala

35

Leu Leu Glu
50

Ala Pro Lys

65

Cys Pro Cys

Lys His His

Leu Lys Arg

115

<210> 9

<211> 119

Phe Trp Lys Lys Ala Leu Leu

5

10

Ser Ala Gly Ile Thr Ser Val

20

25

Arg Ser His Gly Asp Gln His

40

Gly Gly Gln Glu Cys Glu Cys

Arg Lys Ala

70

Asp His Val

85
Arg Lys Ser
100

Cys His Leu

<212> PRT

<213>
<400> 9
Met Lys Leu

1

Met Ser Met

Gly Asp Gln

35

Glu Cys Glu
50

Thr Ala Val

65

Mus musculus

Leu Ala Ser

5

Val Phe Ser
20

His Leu Ala

Cys Lys Asp

Leu Gly Pro

70

55

Thr

Lys

Pro

Ser

Pro

Trp

55

Pro

Ala Val Leu

Gly Arg Glu

90

Arg Pro Ser
105

Ser Phe Ala

120

Phe Leu Leu
10

Pro Asn Pro

25

Thr Ile Ala

Ser Ala Ser

Leu Ala Pro

45

Lys Asp Trp

60

Gly Pro Pro

75

Lys Lys Asn

Arg Ala Cys

Leu Pro Leu

125

Leu Leu Pro

Gly Val Ala

Ala Leu Thr

15
Pro Asn Pro
30

Arg Arg Trp

Phe Leu Gln

Arg Lys Gln

Arg His Gln
95
Gln Gln Phe

110

Val Met Leu

15

Arg Ser His

30

Arg Arg Trp Leu Leu Glu Gly Gly Gln

40

45

Phe Leu Gln Ala Pro Lys Arg Lys Ala

60

Arg Lys Gln Cys Pro Cys Asp His Val

75

80

_57_
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Lys Gly Arg Glu Lys Lys Asn Arg His Gln Lys His His Arg Lys Ser

85

90

95

Gln Arg Pro Ser Arg Ala Cys Gln Gln Phe Leu Lys Arg Cys His Leu

100 105

Ala Ser Phe Ala Leu Pro Leu

115
<210> 10
<211> 386
<212> DNA
<213> Artificial Sequence
<220><223>
<400> 10

ccatggcaaa attttggaag aaagcactat taacaattgc

ccgcaggaat tacaagegtt tctgcctcat taaatccagg

atcggggaca agcaagtcgg cgttggttac aagaaggtgg

attggttttt acgtgctcca cgtcggaagt ttatgactgt

aatgtccttg tgatcatttt aagggaaatg ttaagaaaac

ggaaacctaa taagcattca cgggcatgtc aacaatttct

cttttgctct tcctctttaa ctcecgag

<210> 11

<211> 125

<212> PRT

<213> Homo sapiens

<400> 11

110

agccttaaca gtcggceacct

agtagcacgg ggtcatcgag

tcaagaatgt gaatgtaaag
tagtggtctt ccaaagaaac
tcgacaccaa cgtcatcacc

taaacaatgt caacttcgtt

Met Ala Lys Phe Trp Lys Lys Ala Leu Leu Thr Ile Ala Ala Leu Thr

1 5

10

15

Val Gly Thr Ser Ala Gly Ile Thr Ser Val Ser Ala Ser Leu Asn Pro

20 25

30

Gly Val Ala Arg Gly His Arg Asp Arg Gly Gln Ala Ser Arg Arg Trp

35 40

45

Leu Gln Glu Gly Gly Gln Glu Cys Glu Cys Lys Asp Trp Phe Leu Arg

50 55

60

_58_

Organism: Homo sapiens, CDS is from position 3 to position 380.

60

120

180
240
300
360

386
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Ala Pro Arg Arg Lys Phe Met Thr Val Ser Gly Leu Pro Lys Lys Gln

65 70

Cys Pro Cys Asp His Phe
85
Arg His His Arg Lys Pro
100

Leu Lys Gln Cys Gln Leu
115

<210> 12

<211> 119

<212> PRT

<213> Homo sapiens
<400> 12
Met Lys Val Leu Ile Ser

1 5

Met Ser Met Val Ser Ser
20
Arg Asp Arg Gly Gln Ala
35
Glu Cys Glu Cys Lys Asp
50
Met Thr Val Ser Gly Leu
65 70

Lys Gly Asn Val Lys Lys

85
Asn Lys His Ser Arg Ala
100
Arg Ser Phe Ala Leu Pro
115
<210> 13
<211> 1226
<212> DNA

Lys

Asn

Arg

Ser

Ser

Ser

Trp

55

Pro

Thr

Cys

Leu

Gly Asn

Lys His
105
Ser Phe

120

Leu Leu

Leu Asn

25

Arg Arg
40

Phe Leu

Lys Lys

Arg His

Gln Gln

105

75 80

Val Lys Lys Thr Arg His Gln
90 95
Ser Arg Ala Cys Gln Gln Phe
110
Ala Leu Pro Leu

125

Leu Leu Leu Pro Leu Met Leu

10 15

Pro Gly Val Ala Arg Gly His
30
Trp Leu Gln Glu Gly Gly Gln
45
Arg Ala Pro Arg Arg Lys Phe
60
Gln Cys Pro Cys Asp His Phe
75 80

GIn Arg His His Arg Lys Pro

90 95
Phe Leu Lys Gln Cys Gln Leu

110

_59_
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<213> Artificial Sequence

<220><223> Organism: Mus musculus, CDS is from position 3 to position 1220.

<400> 13

ccatggcaaa attttggaag aaagcactat taacaattgc agccttaaca gtcggcacct 60
ccgcaggaat tacaagcegtt tctgcctacc aacttatgtg ttactacact tcatgggcta 120
aagatcgtcc aattgaaggt tcttttaagc caggaaatat tgatccttgt ctttgtacac 180
atcttattta cgcttttgct ggtatgcaaa ataatgaaat tacttacaca cacgaacaag 240
atttacgtga ttacgaagct cttaatggtc ttaaggataa gaatactgaa cttaagacac 300
ttcttgcaat tggtggatgg aagtttggac cagctccttt tagtgcaatg gtttcaactc 360
cacaaaatcg gcaaattttt attcaaagtg taattcggtt tttacggcaa tacaattttg 420
atggacttaa tcttgattgg caatacccag gtagtcgagg atcaccacct aaggataagc 480
atttatttag tgttcttgta aaagaaatgc gaaaggcttt tgaagaagaa agtgttgaaa 540
aggatattcc acgtcttctt cttactagta caggtgcagg aattattgat gtaattaagt 600
caggttacaa gattccagaa cttagtcaat cacttgatta cattcaagtt atgacttacg 660
atttacacga tcctaaggat ggttacacag gagaaaattc tccactttac aagagtcctt 720
acgatattgg aaagagtgct gatcttaatg ttgattctat tattagttac tggaaagatc 780
atggagctgc atcagaaaag cttattgttg gttttccage ttacggacac acttttattc 840
tttcagatcc atctaagaca ggtattggag cacctactat ttctacaggt ccacctggaa 900
agtatactga tgaaagtggt cttttagctt actacgaagt ttgtacattt ttaaatgaag 960
gagctacaga agtttgggat gcaccacaag aagtacctta tgcataccag ggtaatgaat 1020
gggttggata cgataatgta cgtagtttta agcttaaggc tcaatggctt aaggataata 1080
atttaggtgg agcagttgta tggccacttg atatggatga tttttctggt agtttttgte 1140
atcaacggca ctttcctctt acttcaacac ttaagggtga tcttaatatt cattcagcat 1200
cttgtaaggg accatattaa ctcgag 1226
<210> 14

<211> 405

<212> PRT

<213> Mus musculus
<400> 14

Met Ala Lys Phe Trp Lys Lys Ala Leu Leu Thr Ile Ala Ala Leu Thr

_60_



Val

Cys

Lys

Phe

65

Leu

Leu

Phe

Ser

Asp

145

Leu

Ser

Lys
225

Asp

Trp

Gly

Tyr

Pro

50

Arg

Lys

Ser

Val

130

Trp

Phe

Val

Ser

210

Asp

Ile

Lys

Thr Ser

20

Tyr Thr
35

Gly Asn

Gly Met

Asp Tyr

Thr Leu

100

Ala Met

Ile Arg

Gln Tyr

Ser Val

Glu Lys

180
Ile Asp
195

Leu Asp

Gly Tyr

Gly Lys

Asp His

260

Ala Gly Ile Thr Ser Val
25
Ser Trp Ala Lys Asp Arg
40
Ile Asp Pro Cys Leu Cys
55
GIn Asn Asn Glu Ile Thr

70

Glu Ala Leu Asn Gly Leu
85 90
Leu Ala Ile Gly Gly Trp
105
Val Ser Thr Pro GIn Asn
120
Phe Leu Arg Gln Tyr Asn
135

Pro Gly Ser Arg Gly Ser

150
Leu Val Lys Glu Met Arg
165 170
Asp Ile Pro Arg Leu Leu
185
Val Ile Lys Ser Gly Tyr
200
Tyr Ile GIn Val Met Thr

215

Thr Gly Glu Asn Ser Pro
230

Ser Ala Asp Leu Asn Val

245 250

Gly Ala Ala Ser Glu Lys

265

Ser

Pro

Thr

Tyr

75

Lys

Lys

Arg

Phe

Pro

155

Lys

Leu

Lys

Tyr

Leu
235

Asp

Leu

His
60

Thr

Asp

Phe

Asp
140

Pro

Thr

Asp

220

Tyr

Ser

Ile

Tyr

45

Leu

His

Lys

Lys

Phe

Ser

Pro

205

Leu

Lys

Ile

Val

Gln Leu
30

Gly Ser

Ile Tyr

Asn Thr

95
Pro Ala
110

Phe Ile

Leu Asn

Asp Lys

Thr Gly
190

Glu Leu

His Asp

Ser Pro

Ile Ser
255
Gly Phe

270

_61_

Met

Phe

Asp

80

Pro

Leu

His

160

Ser

Pro

Tyr
240

Tyr

Pro
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Ala Tyr Gly His Thr

275

Gly Ala Pro Thr Ile

290

Ser Gly Leu Leu Ala

305

Ala Thr Glu Val Trp

Gly Asn Glu Trp Val

340

Ala Gln Trp Leu Lys

355

Leu Asp Met Asp Asp

370

Pro Leu Thr Ser Thr

385

Cys Lys Gly Pro Tyr

<210> 15
<211> 398
<212> PRT

Phe Ile Leu Ser
280

Ser Thr Gly Pro

295
Tyr Tyr Glu Val
310

Asp Ala Pro Gln

Gly Tyr Asp Asn
345
Asp Asn Asn Leu

360

Phe Ser Gly Ser
375
Leu Lys Gly Asp

390

<213> Mus musculus

<400> 15

Asp Pro Ser Lys
285

Pro Gly Lys Tyr

300
Cys Thr Phe Leu
315
Glu Val Pro Tyr
330

Val Arg Ser Phe

Gly Gly Ala Val

365

Phe Cys His Gln
380
Leu Asn Ile His

395

Met Ala Lys Leu Ile Leu Val Thr Gly Leu Ala Ile Leu

1

GIn Leu Gly Ser

20
Lys Asp Arg Pro
35
Cys Leu Cys Thr
50

Glu Ile Thr Tyr

Ser Tyr Gln Leu Met

25

Ile Glu Gly Ser Phe

40

His Leu Ile Tyr Ala

55

Thr His Glu Gln Asp

10

Cys Tyr Tyr Thr

Lys Pro Gly Asn
45
Phe Ala Gly Met

60

Thr Gly

Thr Asp

Asn Glu

Ala Tyr

335
Lys Leu
350

Val Trp

Arg His

Ser Ala

Leu Asn
15

Ser Trp

30

Ile Asp

GIn Asn

Lys

Pro

Phe

Ser

400

Val

Pro

Asn

Leu Arg Asp Tyr Glu Ala Leu

_62_
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65

Asn Gly Leu

Gly Gly Trp

Pro Gln Asn
115
GIn Tyr Asn
130
Arg Gly Ser
145

Glu Met Arg

Arg Leu Leu

Ser Gly Tyr

195

Val Met Thr
210

Asn Ser Pro

225

Leu Asn Val

Ser Glu Lys

Leu Ser Asp

275

Gly Pro Pro
290

Glu Val Cys

305

Lys

Lys

100

Arg

Phe

Pro

Lys

Leu

180

Lys

Tyr

Leu

Asp

Leu

260

Pro

Thr

Asp

85

Phe

Asp

Pro

165

Thr

Asp

Tyr

Ser

245

Ser

Lys

Phe

70
Lys Asn Thr Glu Leu

90

Gly Pro Ala Pro Phe
105
Ile Phe Ile Gln Ser
120
Gly Leu Asn Leu Asp
135

Lys Asp Lys His Leu
150

Phe Glu Glu Glu Ser

170

Ser Thr Gly Ala Gly

Pro Glu Leu Ser Gln
200
Leu His Asp Pro Lys
215
Lys Ser Pro Tyr Asp

230

Ile Ile Ser Tyr Trp

250

Val Gly Phe Pro Ala
265

Lys Thr Gly Ile Gly

Tyr Thr Asp Glu Ser

295

Leu Asn Glu Gly Ala

310

75

Lys

Ser

Val

Trp

Phe

155

Val

Ser

Asp

235

Lys

Tyr

Thr

315

Thr Leu Leu Ala

Ala Met

Ile Arg

125
Gln Tyr
140

Ser Val

Glu Lys

Ile Asp

Leu Asp

205
Gly Tyr
220

Gly Lys

Asp His

Gly His

Pro Thr

285
Leu Leu
300

Glu Val

Val

110

Phe

Pro

Leu

Asp

Val

190

Tyr

Thr

Ser

Thr

270

Trp

_63_

95

Ser

Leu

Val

255

Phe

Ser

Tyr

Asp

80

Thr

Arg

Ser

Lys

160

Pro

Lys

Asp

240

Thr

Tyr

Ala

320
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Pro Gln

Asp Asn

325

340

Glu Val Pro Tyr Ala Tyr Gln Gly Asn

330

Val Arg Ser Phe Lys Leu Lys Ala Gln

345

395

Asn Leu Gly Gly Ala Val Val Trp Pro Leu Asp
355 360

Gly Ser Phe Cys His Gln Arg His Phe Pro Leu
370 375

Gly Asp Leu Asn Ile His Ser Ala Ser Cys Lys

385 390

<210> 16

<211> 1181

<212> DNA

<213> Artificial Sequence

<220><223>

<400> 16

ccatggcaaa attttggaag aaagcactat

ccgcaggaat tacaagegtt tctgcctaca

aataccgaga aggtgatgga agttgttttc

atattattta ctcttttgca aatattagta

atgttactct ttacggtatg cttaatacac

tacttagtgt aggtggatgg aattttggtt

ctcaatctcg tcggacattt attaaaagtg

atggacttga tttagcatgg ctttatccag

ttattaaaga aatgaaggct gaatttatta

ttcttagtgc tgcattatca gctggaaagg

agattagtca acatcttgat tttatttcaa

ggggtactac aggacatcac agtccattat

ggttttctaa tactgattat gcagttggtt

aacttgtaat gggtattcct acttttggac

gtgttggagec accaatttca ggtccaggaa

cacttgcata ctacgaaatt tgtgattttc

taacaattgc
agcttgtttg

cagatgctct

atgatcacat
ttaagaatcg
ctcaacggtt
ttccaccatt
gtcgacgtga
aggaagcaca

ttactattga

ttatgacata
ttcgtggaca
acatgcttcg
gatcatttac
ttcctggtcg

ttcggggtgc

Glu Trp Val

Trp Leu Lys

350

Met Asp Asp
365

Thr Ser Thr

380

Gly Pro Tyr

agccttaaca
ttactacact

tgatcggttt

tgatacatgg
taatccaaat
tagtaagatt
tttacgtact
taagcaacac
acctggtaaa

tagttcatac

cgattttcac
agaagatgct
gttaggagct
attagcttct
ttttactaag

tactgttcat

_64_

Gly Tyr
335

Asp Asn

Phe Ser

Leu Lys

gtcggcacct
tcatggtctc

ttatgtacac

gaatggaatg
ttaaagactt
gcttcaaata
catggttttg
tttactacac
aagcaacttc

gatattgcaa

ggtgettgge
tcacctgatc
ccagcatcta
agtgaaactg
gaagctggaa

cgaacacttg

Organism: Homo sapiens, CDS is from position 3 to position 1175.

60
120

180

240
300
360
420
480
540

600

660
720
780
840
900

960
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gacaacaagt accttatgca actaaaggta atcaatgggt

gtgttaagtc aaaggtacaa taccttaagg atcgacaatt

ctcttgatct tgatgatttt caaggtagtt tttgtggaca

ctaatgctat taaggatgca ttagctgcaa cataactcga

<210>

<211>

<212>

<213>

<400>

Met Ala
1

Val Gly

Cys Tyr

Phe Pro

50

Phe Ala
65

Val Thr

Leu Lys

Phe Ser

Ser Val

130
Ala Trp
145

Ile Lys

17
390
PRT
Homo sapiens
17
Lys Phe Trp Lys
5

Thr Ser Ala Gly

20
Tyr Thr Ser Trp
35

Asp Ala Leu Asp

Asn Ile Ser Asn
70
Leu Tyr Gly Met

85

Thr Leu Leu Ser
100

Lys Ile Ala Ser

115

Pro Pro Phe Leu

Leu Tyr Pro Gly Arg Arg Asp Lys G

150

Lys Ala Leu Leu Thr

10

Ile Thr Ser Val Ser

25

Ser Gln Tyr Arg Glu

40

Arg Phe Leu Cys Thr

Asp His Ile Asp Thr

75

Leu Asn Thr Leu Lys

90

Val Gly Gly Trp Asn

105

Asn Thr Gln Ser Arg

120

Arg Thr His Gly Phe

=)

155

tggatacgat gatcaagaaa

agctggtgca atggtatggg

agatcttcgt tttccactta

g

Ile Ala Ala Leu
15

Ala Tyr Lys Leu

30
Gly Asp Gly Ser
45
His Ile Ile Tyr
60

Trp Glu Trp Asn

Asn Arg Asn Pro

95

Phe Gly Ser Gln
110
Arg Thr Phe Ile
125
Asp Gly Leu Asp
140

His Phe Thr Thr

Thr

Val

Cys

Ser

Asp

80

Asn

Arg

Lys

Leu

Leu

160

Glu Met Lys Ala Glu Phe Ile Lys Glu Ala GIn Pro Gly Lys

165

170

175

_65_

1020

1080
1140

1181
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Lys Gln Leu Leu Leu Ser Ala Ala Leu Ser Ala Gly Lys Val Thr Ile
180 185 190
Asp Ser Ser Tyr Asp Ile Ala Lys Ile Ser Gln His Leu Asp Phe Ile
195 200 205
Ser Ile Met Thr Tyr Asp Phe His Gly Ala Trp Arg Gly Thr Thr Gly
210 215 220
His His Ser Pro Leu Phe Arg Gly Gln Glu Asp Ala Ser Pro Asp Arg

225 230 235 240

Phe Ser Asn Thr Asp Tyr Ala Val Gly Tyr Met Leu Arg Leu Gly Ala
245 250 255
Pro Ala Ser Lys Leu Val Met Gly Ile Pro Thr Phe Gly Arg Ser Phe
260 265 270
Thr Leu Ala Ser Ser Glu Thr Gly Val Gly Ala Pro Ile Ser Gly Pro
275 280 285
Gly Ile Pro Gly Arg Phe Thr Lys Glu Ala Gly Thr Leu Ala Tyr Tyr
290 295 300

Glu Ile Cys Asp Phe Leu Arg Gly Ala Thr Val His Arg Thr Leu Gly

305 310 315 320
GIn Gln Val Pro Tyr Ala Thr Lys Gly Asn Gln Trp Val Gly Tyr Asp
325 330 335
Asp Gln Glu Ser Val Lys Ser Lys Val Gln Tyr Leu Lys Asp Arg Gln
340 345 350
Leu Ala Gly Ala Met Val Trp Ala Leu Asp Leu Asp Asp Phe Gln Gly
355 360 365
Ser Phe Cys Gly Gln Asp Leu Arg Phe Pro Leu Thr Asn Ala Ile Lys

370 375 380

Asp Ala Leu Ala Ala Thr

385 390
<210> 18

<211> 383

<212> PRT

<213> Homo sapiens
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<400> 18
Met Gly Val
1

Gln Cys Cys

Gln Tyr Arg
35

Phe Leu Cys

50
His Ile Asp
65

Asn Thr Leu

Gly Gly Trp

Thr Gln Ser

115

Thr His Gly

130

Arg Asp Lys

145

Phe Ile Lys

Ala Leu Ser

Lys Ile Ser

His Gly Ala

Val Gly Tyr

Lys Ala Ser Gln

Ser Ala Tyr Lys
20

Glu Gly Asp Gly

Thr His Ile Ile

55
Thr Trp Glu Trp
70
Lys Asn Arg Asn
85
Asn Phe Gly Ser
100

Arg Arg Thr Phe

Phe Asp Gly Leu

135

GIn His Phe Thr
150

Glu Ala GIn Pro

Ala Gly Lys Val
180

GIn His Leu Asp

Trp Arg Gly Thr
215
Asp Ala Ser Pro

230

Thr Gly Phe Val

Leu Val

25
Ser Cys
40

Tyr Ser

Asn Asp

Pro Asn

Gln Arg

105

Ile Lys

120

Asp Leu

Thr Leu

Gly Lys

Thr Ile

Phe Ile

200

Thr Gly

Asp Arg

10

Cys

Phe

Phe

Val

Leu

90

Phe

Ser

Lys
170

Asp

Ser

His

Phe

Met Leu Arg Leu Gly Ala Pro

Tyr

Pro

Thr

75

Lys

Ser

Val

Trp

Lys

155

Ser

His

Ser
235

Ala

Val

Tyr

Asp

Asn

60

Leu

Thr

Lys

Pro

Leu

140

Leu

Ser

Met

Ser
220

Asn

Ser

Leu

Thr

Tyr

Leu

Pro

125

Tyr

Met

Leu

Tyr

Thr

205

Pro

Thr

Lys

Val Leu

15

Ser Trp
30

Leu Asp

Ser Asn

Gly Met

Leu Ser

95
Ala Ser
110

Phe Leu

Pro Gly

Lys Ala

Leu Ser

175

Asp Ile

190

Tyr Asp

Leu Phe

Asp Tyr

Leu Val

_67_

Leu

Ser

Arg

Asp

Leu

80

Val

Asn

Arg

Arg

Phe

Arg

Ala
240

Met
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245 250 255

Gly Ile Pro Thr Phe Gly Arg Ser Phe Thr Leu Ala Ser Ser Glu Thr

260 265 270

Gly Val Gly Ala Pro Ile Ser Gly Pro Gly Ile Pro Gly Arg Phe Thr

275 280 285

Lys Glu Ala Gly Thr Leu Ala Tyr Tyr Glu Ile Cys Asp Phe Leu Arg

290

295 300

Gly Ala Thr Val His Arg Thr Leu Gly Gln Gln Val Pro Tyr Ala Thr

305

310 315 320

Lys Gly Asn Gln Trp Val Gly Tyr Asp Asp Gln Glu Ser Val Lys Ser

325 330 335

Lys Val Gln Tyr Leu Lys Asp Arg Gln Leu Ala Gly Ala Met Val Trp

340 345 350

Ala Leu Asp Leu Asp Asp Phe Gln Gly Ser Phe Cys Gly Gln Asp Leu

355 360 365

Arg Phe Pro Leu Thr Asn Ala Ile Lys Asp Ala Leu Ala Ala Thr

370

<210>

<211>

<212>

<213>

<400>

375 380
19
20
PRT
Lactobacillus

19

Met Ala Gly Asn Ser Ser Asn Phe Ile His Lys Ile Ile Lys Gln Ile

1

5 10 15

Phe Thr His Arg

20
<210> 20
<211> 7673
<212> DNA
<213> Artificial Sequence
<220><223> Recombinant plasmid, CDS is from position 5853 to position 7658.
<400> 20

_68_
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gaattcggta
ttgatagcca
ttataaataa
tcgectttcga

cagaatgtcc

ctgagacgtt
tcgtagcgta
tatgaaagcc
aggctcaagg
gcaattttgc
aaatggggegg

tgccaatttt

caatcgccaa
gctttattgt
ggagtttttt
gagcaagata
gcggegttag
gctegegttt

tggctattaa

aatgattgga
gatatggacg
aagcactata
gaaagcgtta
atacttgatt
gctaagaata

gaccgctata

atagtggatg
ggagcggagt
agcgccttta
aaggttcttg

ctgaaaatga

cceegggtte
aaaagcagca
aaatcacctt
tagaacaatc

gagactaatt

ttagecgttta
aaagcccttg
gatgactgaa
gagtttgagg
cgagcggtag
aaaggaagcg

tgtgccaaaa

cgaatcgcca
tgtttttatg
aaatggtgat
aaaaattaac
ctatagaaga
ttagaaggat

atactaaagc

aagaaaaatt
aaaaaaaaga
aaaaaccaca
ggaacaagat
atatcaaagg
aacatatata

taacacttga

actataattt
ttggaatttt
gattatggtt
atgctgaaac

ggaattaaaa

gaaggcgceca
gttgataaag
ttagaggtgg
aaagcgagaa

catgagatcg

tttcgtttag
agcgtagcegt
tgaaataata
gaatgaaatt
cgctggaaaa
aattttgctt

acgctctatc

acgttttcgce
attacaaagt
ttcagaatcg
agatatggcg
atatgcaaga
acgagttttc

tagaaatttt

agagagtttg
taaagataca
ctatcacgtt
taagcgaaaa
ttcatatgaa
cgacaaaaaa

tgaaagccaa

ggtaaataca
aaatacgaat
tgagggcaat
gggggaaata

aaagaaatta

agcttcaaat
caattactga
tttttttatt
taaggaagat

attttttatt

ttatcggcat
gctttgcage
agcgcagcegt
ccctcatggg
atttttgaaa
ccgtactacg

ccaactggct

caacgttttt
gatacactaa
aaaaaaagag
aaacaaaaag
aaggaatcag
gctacttgtt

ggatttttat

ggcgtatcta
tggaatagta
atatatattg
ttggggaata
tatttgactc
gatattttga

aaaagagaat

aaagatttaa
gatgtaaaag
tatcagtgtg
aaatgacaaa

aggacttaaa

tacagcacgt
tattgctgaa
tataaattat
aaatcccata

aaaacgtctc

aatcgttaaa
gaagatgttg
ccttctattt
tttgatttta
aaaatttgga
accccccatt

caagggtttg

tataaatcta
ttttataaaa
ttatgatttc
gtttttcaaa
aataaaaaaa
tttgataagg

tatatcctga

tggctgtcag
gtgatgttat
cacgaaatcc
gttcagttge
atgaatcaaa
acattaatga

tgaagaattt

tggcttttat
atattgtttc
gatatagagc
caaagaaaaa

agagcgtatt

_69_

gttgctttga
aaattgtaat
tcgtttgatt
agggcegegegag

aaaatcgttt

acaggcgtta
tctgttagat
cggttggagg
aaaattgctt
atttggaaaa
aagtgccgag

aggggttttt

tatttaagta
ttatttgatt
tctgacaaaa
atctgcggtt
ataagcgaaa
taatatatca

ctcaattcct

tcctttacac
acgaaatgga
tgtaacaata
tcatgttgag
ggacgctatt
ttttgatatt

acttttagat

tcgecttagg
aacaaactct
aagttatgca
gagttatttg

gaaagataca

60
120
180
240

300

360
420
480
540
600
660

720

780
840
900
960
1020
1080

1140

1200
1260
1320
1380
1440
1500

1560

1620
1680
1740
1800

1860
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gagaaatgga

aaataaaagc

taatagcaat
ttgatagtgc
aaataggaat
catgttggta
aaacagtgat
atgacttttt

catgaacaaa

aataaaacaa
gcatttaacg
tcatctattc
ccaagatatt
tccttacaat
catctatctg

agggttgctc

ctttcatcct
tgttccagat
atatcgtcaa
caatttaagt
taacgggagg
aagggaatgg

ctaacgttaa

aagaatagga
gagcatgtta
aatttttcta
tattttaata
tgtaatggta

aacgactgat

agttgaatta

cceectgacg

acgattgcaa
attatcttaa
tgaagttaaa
ttccaaatgc
tacgcagata
aaacagataa

aatataaata

ttgaatttaa
acgaaactgg
aacttatcgt
ctacagtttc
ttaagcacac
actgttgaag

ttgcacactc

aaaccaaaag
aaatattgga
ctgtttacta
accattactt
aaataattct

agaccggggt

tattaaaaaa

gaaagtatga
tatacggatg
ttatatagat
gcgattattt
ttaatgcgat

acagctaatt

agtacaacaa

aaagtcgaag

taaacaaaat
aattttgtat
ttagatgcta
gtaatgtaga
aataaatacg
ctaaaattac

tctcaaactt

aagaaaccga
ctaaaataag
cagaaaaatt
aattccctaa
aaattattaa
aaggattcta

aagtctcgat

taaacagtgt
agctatataa
aaaatcagtt
atgagcaagt
atgagtcgct
cgacccttca

taagatccgc

tgatatttaa
tatcggtttc
atattcaaag
tttcaatatt

tagggtggca

taattctaat

tagatttatt

ggggctttta

gatcccectta
aataggaatt
aaaatttgta
taaaacatct
ttagattaat
aaacaaatcg

tttaacgagt

taccgtttac
taaacaggta
aaaactgaat
caaacagagg
aaaagtggtt
caagcgtacc

tcagcaattg

cttaataaaa
gtactttgtt
tcgtcaagca
attgtctatt
tttttaaatt
atagagttct

ttgtgaatta

aaaactttct
cttaatgcaa
aaagataaca
atatctgttt
ttttcatcaa

tatcgtgatc

gagaggagse

ttttggtttg

gaagcaaact
gaagttaaat
attaagaagg
actgttttga
tcctaccagt
tttaacttca

gaaaaagtac

gaaattggaa
acgtctattg
actcgtgtca
tataaaattg
tttgaaagcc
ttggatattc

cttaagctgc

cttacccgcec
tcaaaatggg
atgaaacacg
tttaatagtt
tggaaagtta
taacgttaat

tgtataattt

cgttaagata
aattttgttg
tttaaacgga
atttcagatg
caaaaagaaa

cagttattgt

_70_

attattgaat

atgttgcgat

taagagtgtg
tagatgctaa
agggattcgt
aacagactaa
gactaatctt
ggagagatta

tcaaccaaat

caggtaaagg
aattagacag
ctttaattca
ttgggaatat
gtgcgtctga
accgaacact

cagcggaatg

ataccacaga
tcaatcgaga
ccaaagtaaa
atctattatt
cacgttacta
ccgaaaaaaa

gattagacta

ggttgttggt
ctatcttatt
tcatattaga
cgtcattact
ataagataaa

tagttgcggt

1920

1980

2040
2100
2160
2220
2280
2340

2400

2460
2520
2580
2640
2700
2760

2820

2880
2940
3000
3060
3120
3180

3240

3300
3360
3420
3480
3540

3600
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tgggactatt

attgaacaat
cggettgtte
aatcattgaa
aatagaaatt
cattatcatt
gaaggcttat

agattatcta

tcaaaacatc
ggcgtattac
cattgcacaa
tttggcagcc
agcaaccgct
tgaacaagcc

tttaatcgaa

agagttaggc
tttgattgcc
acagacattg
atttacagca
ttgcaatgac
atcagcaacg

tagaagtggc

cccacgagga
tcaaggacca
agaagcaaaa
ctcgettttt
cgggtcatat
cgctggaagce

ctaatattgc

attagtcagt

agtgcaacag
tttatattat
ttttcgttag
attttagcag
attttttgtg
tcgattcgcec

gtcaatatcg

ttattatcgt
caagaattat
ctcgactact
aaacaggctg
aatctattaa
gttcaagaaa

attacgattg

tattcaacga
aaacaaacca
atgattacgg
acaagcgatt
tttaacatgc
aggtttattc

aactaagatt

actgacatta
aacaatggct
cgaggcggea
ctcattacca
taatttgtta
ccaatatcca

caattatgac

ttaccatatc

atataacttt
tgaagaataa
aaaaacaata
ttgggaatct
tccttatcgg
aagaagccaa

aacagcagta

tggagagttt
tagcacaacg
tgaaaaatga
gtgttacttt
cggttattcg
ccgatcaatt

aaaatacggc

aaggegetgg
atttattctt
aggaaactta
tatcagcaaa
gctgccagtg
tttttggata

cggcagatga

ttaacgttag
gaaatcaaaa
gcgtatcacc
ttaaaggaag
gccegttacca
atgctctttc

agtaaaacac

gattatcaaa

attaggtatt
gcggactgaa
ttttatattt
tcaaggagta
gatgactttt
tgaccaattg

caccgaatta

tgccgaaaag
gccaattcaa
tcctattcga
aaaattcgaa
gattatcggt
ggtgagttgt

cagtcaagtt

tcgggggact
agaaacacag
atttgtatcc
ttatcgcgaa
atactgagac
tggaaattga

tgcegtttgce

aacgaaaaat
ggcaattgat
gagaaaattt
ttgtttattt
gaaaggttac
ggtgtgataa

ggagtttaaa

agtgatttca

ttctttgctg
ttacaacatt
atatttattt
acagccacga
tggcaagtga
gtccggaatce

cggcgattta

ggcgatcagce
agtgaaatcc
ggattagtca
atgaccgaac
attttattag
gcetttettac

aagaatctcc

ggtttagcta
attgaaaata
cgtttattta
tacgattatg
attgttggceg
ggataaccgc

gcaaattgtc

agcgccttta
tgatgatcta
atttagttat
atatactgaa
ttttccagga
aagttactta

atttgtagat

_71_

gccaaaatat

ttttatttga
taaatcaaga
tatttatagt
tattattaac
tgettttttt
aacaacttca

agcatgatta

aacagtttaa
aaggggceagt
ttcaaaagtt
caatcgaatt
acaatgcgat
aatctgatgg

aagcattttc

atgtgcagga
gaaagttacg
ttagaggatg
attaacgaat
gcaattaagg
caagccggtt

ttcattacaa

gattacattc
ttgttagctg
aaaataggtc
aaagaaaatc
aatttaaatg
gttaacctat

ggcagtgagg

3660

3720
3780
3840
3900
3960
4020

4080

4140
4200
4260
4320
4380
4440

4500

4560
4620
4680
4740
4800
4860

4920

4980
5040
5100
5160
5220
5280

5340
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caaaagtctc
gccetgcagge
ttagccctag
ataggtggta
cttttataat
acctgeccccg

tgaaaattga

aatagggatt
ctataaaata
gtgaaatcaa
ttgatcagcg
gttttaacga
agcgcgaagt

cggtcactca

gctatacgcec
tcaccgtttg
ccgacgaaaa
tccatcgcag
tgacgcatgt
gtgatgtcag

ctagcgggac

atgaactgtg
gcatccggtce
ttactggctt
tgatggtgca
attaccctta
atgaaactgc

agccgaaaga

aggcgattaa
ttgccaacga

aagcaacgcg

gttccggaaa
acgccaaatg
aagggcttcc
tagtcccgaa
atgagataat
ttagttgaag

tattagcgtt

tgaagcataa
ctattacaag
aaaactcgac
ttggtgggaa
tcagttcgcc
ctttataccg

ttacggcaaa

atttgaagcc
tgtgaacaac
cggcaagaaa
cgtaatgctc
cgcgcaagac
cgttgaactg

tttgcaagtg

cgtcacagcc
agtggcagtg
tggtcgtcat
cgaccacgca
cgctgaagag
tgctgtcgge

actgtacagc

agagctgata
accggatacc

taaactcgac

tcacgggaac
atcccagtaa
cacacgcatt
atacccgtct
gccgactgta
aaggttttta

taacagttaa

tggtgttata
gagattttag
ggeetgtggg
agcgcegttac
gatgcagata
aaaggttggg

gtgtgggtca

gatgtcacgc
gaactgaact
aagcagtctt
tacaccacgc
tgtaaccacg
cgtgatgcgg

gtgaatccge

aaaagccaga
aagggcgaac
gaagatgcegg
ttaatggact
atgctcgact
tttaacctct

gdagaggceag

gcgcgtgaca
cgtccgcaag

ccgacgcegtc

tagtggccaa
aaagccaccc
tcagcgcectt
aaggaattgt
ctttttacag
tattacagct

attaatacgt

gcgtacttag
ccatggtacg
cattcagtct
aagaaagccg
ttcgtaatta
caggccagcg

ataatcagga

cgtatgttat
ggcagactat
acttccatga
cgaacacctg
cgtctgttga
atcaacaggt

acctctggca

cagagtgtga
agttcctgat
acttgcgtgg
ggattggggc
gggcagatga
ctttaggcat

tcaacgggga

aaaaccaccc

gtgcacggga

cgatcacctg

attaaaacaa
gcatggeggg
agtgccttag
cagataggcc
tcggttttct
ccagatctac

taataatttt

ctggccagca
tcctgtagaa
ggatcgcgaa
ggcaattgct
tgcgggcaac
tatcgtgctg

agtgatggag

tgccgggaaa
cccgeeggga
tttctttaac
ggtggacgat
ctggcaggtg
ggttgcaact

accgggtgaa

tatctacccg
taaccacaaa
caaaggattc
caactcctac
acatggcatc
tggtttcgaa

aactcagcaa

aagcgtggtg
atatttcgcg

cgtcaatgta

_72_

atgatgtagc
tggcttttta
tttgtgaatc
taatgactgg
aatgtcacta
cggtttaatt

tttgtcttta

tatatgtatt
accccaaccce
aactgtggaa
gtgccaggca
gtctggtatce
cgtttcgatg

catcagggcg

agtgtacgta
atggtgatta
tatgccggaa
atcaccgtgg
gtggccaatg
ggacaaggcea

ggttatctct

cttcgegteg
ccgttctact
gataacgtgc
cgtacctcgce
gtggtgattg
gcgggeaaca

gcgcacttac

atgtggagta
ccactggcegg

atgttctgceg

5400
5460
5520
5580
5640
5700

5760

5820
5880
5940
6000
6060
6120

6180

6240
6300
6360
6420
6480
6540

6600

6660
6720
6780
6840
6900
6960

7020

7080
7140

7200
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acgctcacac
gatggtatgt
tggcctggcea

tagccgggct

tggatatgta
atttcgccga
tcttcactcg
gcatgaactt
<210> 21
<211> 60
<212> PR
<213> Ar
<220><223>
<400> 21
Met Val Arg
1

Gly Leu Trp

Arg Trp Trp
35
Gly Ser Phe
50
Gly Asn Val
65

Gly Gln Arg

Val Trp Val

Pro Phe Glu
115
Arg Ile Thr

130

cgataccatc agcgatctct
ccaaagcggce gatttggaaa
ggagaaactg catcagccga

gcactcaatg tacaccgaca

tcaccgegtce tttgatcgeg
ttttgcgacc tcgcaaggca
cgaccgcaaa ccgaagtcgg

cggtgaaaaa ccgcagggag

2
T

tificial Sequence

ttgatgtgct
cggcagagaa
ttatcatcac

tgtggagtga

tcagcgcecgt
tattgcgcegt
cggcttttcet

gcaaacaatg

Synthetic Construct

Pro Val Glu Thr Pro Thr Arg Glu

5

10

Ala Phe Ser Leu Asp Arg Glu Asn

20

Glu Ser Ala Leu Gln Glu Ser

40

25

Arg

Asn Asp Gln Phe Ala Asp Ala Asp

55

Trp Tyr Gln Arg Glu Val Phe

70

75

Ile Val Leu Arg Phe Asp Ala Val

85

90

Asn Asn Gln Glu Val Met Glu His

100

Ala Asp Val Thr Pro Tyr Val

120

105

Ile

Val Cys Val Asn Asn Glu Leu Asn

135

gtgcctgaac
ggtactggaa
cgaatacggc

agagtatcag

cgtcggtgaa
tggcggtaac
gctgcaaaaa

atctagactc

Ile Lys Lys

Cys Gly Ile
30
Ala Ile Ala
45
[le Arg Asn
60

Pro Lys Gly

Thr His Tyr

Gln Gly Gly
110
Ala Gly Lys
125
Trp Gln Thr
140

_73_

cgttattacg
aaagaacttc
gtggatacgt

tgtgcatggce

caggtatgga
aagaaaggga
cgctggactg

gag

Leu Asp

15

Asp Gln

Val Pro

Tyr

Trp Ala
30

Gly Lys

95

Tyr Thr

Val

Ser

Ile Pro

7260
7320
7380

7440

7500
7560
7620

7673
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Pro Gly Met

145

Phe His Asp

Tyr Thr Thr

Val Ala Gln

195

Asn Gly Asp
210

Ala Thr Gly

225

Leu Trp Gln

Lys Ser Gln

Ser Val Ala

275

Tyr Phe Thr
290

Gly Phe Asp

Met Leu Asp

355

Asn Lys Pro

370

GIn Gln Ala

Val

Phe

Pro

180

Asp

Val

Pro

Thr

260

Val

Asn

Asn

Trp

340

Lys

His

Phe

165

Asn

Cys

Ser

Lys

Phe

Val

Ser

325

Phe

Glu

Leu

Thr Asp Glu Asn Gly Lys Lys Lys Gln

150

Asn Tyr Ala

Thr Trp Val

Asn His Ala

200

Val Glu Leu
215

Thr Ser Gly

230

Glu Gly Tyr

Cys Asp Ile

Gly Glu Gln
280
Gly Arg His

295

Leu Met Val
310

Tyr Arg Thr

Asp Glu His

Asn Leu Ser

360

Leu Tyr Ser

375

GIn Ala Ile

155

Gly Ile His
170

Asp Asp Ile

185

Ser Val Asp

Arg Asp Ala

Thr Leu Gln

Leu Tyr Glu
250

Tyr Pro Leu

265

Phe Leu Ile

Glu Asp Ala

His Asp His
315
Ser His Tyr

330

345

Leu Gly Ile

Glu Glu Ala

Lys Glu Leu

Arg Ser Val

Thr Val Val
190

Trp Gln Val

Asp Gln Gln
220

Val Val Asn

Leu Cys Val

Arg Val Gly

270

Asn His Lys
285

Asp Leu Arg

300

Ala Leu Met

Pro Tyr Ala

Val Ile Asp

350

Gly Phe Glu
365

Val Asn Gly

380

Ile Ala Arg

_74_

Ser Tyr

160

Met Leu

175

Thr His

Val Ala

Val Val

Pro His

240
Thr Ala
255

Ile Arg

Pro Phe

Gly Lys

Asp Trp

320
Glu Glu
335

Glu Thr

Ala Gly

Glu Thr

Asp Lys
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385

Asn His Pro

Arg Pro Gln

Arg Lys Leu

435

Cys Asp Ala
450

Leu Asn Arg

465

Ala Glu Lys

His Gln Pro

Leu His Ser

515
Trp Leu Asp

530

Pro Lys Ser

Phe Gly Glu
595
<210> 22

<211> 22

Ser

420

Asp

His

Tyr

Val

500

Met

Met

Val

580

Lys

<212> DNA

390
Val Val Met
405

Ala Arg Glu

Pro Thr Arg

Thr Asp Thr
455
Tyr Gly Trp
470
Leu Glu Lys
485

Ile Ile Thr

Tyr Thr Asp

Tyr His Arg
935
Trp Asn Phe
550
Gly Asn Lys
565

Ala Phe Leu

Pro Gln Gly

Trp Ser

Tyr Phe

425

Pro Ile

440

Ile Ser

Tyr Val

Glu Leu

Glu Tyr

505

Met Trp

520

Val Phe

Ala Asp

Lys Gly

Leu Gln

585

Gly Lys

600

<213> Artificial Sequence

<220><223>

PCR primer

395
Ile Ala Asn Glu Pro Asp
410 415
Ala Pro Leu Ala Glu Ala
430
Thr Cys Val Asn Val Met

445

Asp Leu Phe Asp Val Leu
460
Gln Ser Gly Asp Leu Glu
475
Leu Ala Trp Gln Glu Lys
490 495
Gly Val Asp Thr Leu Ala
510

Ser Glu Glu Tyr Gln Cys

925
Asp Arg Val Ser Ala Val
540
Phe Ala Thr Ser Gln Gly
955
Ile Phe Thr Arg Asp Arg
570 975
Lys Arg Trp Thr Gly Met

590

_75_

400

Thr

Thr

Phe

Cys

Thr

480

Leu

Val

Ile

560

Lys

Asn
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<400> 22

gcagccttaa cagtcggecac ct

<210> 23
<211> 23
<212> DNA

<213> Artificial Sequence

<220><223>

PCR primer

<400> 23

acgtgcaaca atctgcaaag cac

<210> 24
<211> 2999
<212> DNA

<213> Artificial Sequence

<220><223>

pVAX vector

<400> 24

gactcttcge
atagtaatca
acttacggta
aatgacgtat
ctatttacgg

ccctattgac

atgggacttt
geggttttgg
tctecacccce
aaaatgtcgt
ggtctatata
aattaatacg

accgagctcg

ggccgetega
gttgccagcece
ctcccactgt

attctattct

gatgtacggg
attacggggt
aatggcccgce
gttcccatag
taaactgccc

gtcaatgacg

cctacttggce
cagtacatca
attgacgtca
aacaactccg
agcagagctc
actcactata

gatccactag

gtctagaggg
atctgttgtt

cctttectaa

ggggggtggg

ccagatatac
cattagttca
ctggctgacc
taacgccaat
acttggcagt

gtaaatggcc

agtacatcta
atgggegtgg
atgggagttt
ccccattgac
tctggctaac
gggagaccca

tccagtgtgg

cccgtttaaa
tgcceectcece
taaaatgagg

gtggggcagg

gcgttgacat
tagcccatat
gcccaacgac
agggactttc
acatcaagtg

cgcctggceat

cgtattagtc
atagcggttt
gttttggcac
gcaaatgggc
tagagaaccc
agctggctag

tggaattctg

ccegetgatce
ccgtgecttce
aaattgcatc

acagcaaggg

tgattattga
atggagttcc
ccecegeccat
cattgacgtc
tatcatatgc

tatgcccagt

atcgctatta
gactcacggg
caaaatcaac
ggtaggegtg
actgcttact
cgtttaaact

cagatatcca

agcctcgact
cttgaccctg
gcattgtctg

ggaggattgg

_76_

ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc

acatgacctt

ccatggtgat
gatttccaag
gggactttcc
tacggtggga
ggcttatcga
taagcttggt

gcacagtggc

gtgccttcta
gaaggtgcca
agtaggtgtc

gaagacaata

S50l 10-2081493
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23

60
120
180
240
300

360

420
480
540
600
660
720

780

840
900
960

1020



gcaggcatgce
aagcgaaccg

aaactggatg

agagacagga
ggeegettgg
tgatgccgcec
cctgteceggt
gacgggegtt
gctattggge

agtatccatc

attcgaccac
tgtcgatcag
caggctcaag
cttgccgaat
gggtgtggeg
tggcggegaa

gcgcatcecgec

cctgatgcecgg
acttttcggg
atgtatccgc
cttcattttt
atcccttaac
tcttcttgag

ctaccagcgg

ggcttcagca
cacttcaaga
gctgetgeca
gataaggcgc
acgacctaca

gdagggagaa

tggggatgcg
gaattgccag

getttetege

tgaggatcgt
gtggagaggc
gtgttcegge
gccectgaatg
ccttgegcag
gaagtgcecegg

atggctgatg

caagcgaaac
gatgatctgg
gcgagceatge
atcatggtgg
gaccgctatce
tgggctgacc

ttctatcgcec

tattttctce
gaaatgtgcg
tcatgagaca
aatttaaaag
gtgagttttc
atcctttttt

tggtttgttt

gagcgcagat
actctgtagc
gtggcgataa
ageggteggg
ccgaactgag

aggcggacag

gtgggctcta
ctggggcegece

cgccaaggat

ttcgcatgat
tattcggcta
tgtcagcgca
aactgcaaga
ctgtgctcga
ggcaggatct

caatgcggceg

atcgcatcga
acgaagagca
ccgacggega
aaaatggccg
aggacatagc
gcttectegt

ttcttgacga

ttacgcatct
cggaacccct
ataaccctga
gatctaggtg
gttccactga
tctgcgegta

gcecggatcaa

accaaatact
accgcctaca
gtegtgtcett
ctgaacgggg
atacctacag

gtatccggta

tggcttctac
ctctggtaag

ctgatggcgce

tgaacaagat
tgactgggca
ggggegececeg
Cgaggcageg
cgttgtcact
cctgtcatct

gctgcatacg

gcgagcacgt
tcaggggctce
ggatctcgtc
cttttctgga
gttggctacc
gctttacggt

gttcttctga

gtgcggtatt
atttgtttat
taaatgcttc
aagatccttt
gcgtcagacce
atctgctgct

gagctaccaa

gtccttectag
tacctcgctce
accgggttgg
ggttcgtgca
cgtgagctat

ageggeages

tgggeggttt
gttgggaage

aggggatcaa

ggattgcacg
caacagacaa
gttctttttg
cggctatcgt
gaagcgggaa
caccttgctc

cttgatccgg

actcggatgg
gcgecageeg
gtgacccatg
ttcatcgact
cgtgatattg
atcgccgctc

attattaacg

tcacaccgca
ttttctaaat
aataatagca
ttgataatct
ccgtagaaaa
tgcaaacaaa

ctetttttee

tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcge

tcggaacagg

_77_

tatggacagc
cctgcaaagt

gctctgatca

caggttctcc
tcggetgcte
tcaagaccga
ggctggcecac
gggactggct
ctgccgagaa

ctacctgccc

aagccggtct
aactgttcgc
gcgatgectg
gtggeegget
ctgaagagct
ccgattcgca

cttacaattt

tacaggtggc
acattcaaat
cgtgctaaaa
catgaccaaa
gatcaaagga
aaaaccaccg

gaaggtaact

gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttccc

agagcgcacg

1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740
1800
1860
1920
1980

2040

2100
2160
2220
2280
2340
2400

2460

2520
2580
2640
2700
2760

2820
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agggagcttc cagggggaaa cgectggtat ctttatagtc ctgtcgggtt tcgecaccte 2880
tgacttgage gtcgattttt gtgatgctcg tcaggggggce ggagectatg gaaaaacgcec 2940
agcaacgegg cctttttacg gttcctggge ttttgctgge cttttgetca catgttcett 2999
<210> 25

<211> 347

<212> DNA

<213> Artificial Sequence

<220><223> insert

<400> 25

gctagcatgg acgccaaggt cgtcgecgtg ctggeectgg tgetggeege getcetgceatce 60
agtgacggta aaccagtcag cctgagctac cgatgccect geeggttctt cgagagccac 120
atcgccagag ccaacgtcaa gcatctgaaa atcctcaaca ctccaaactg tgcccttcag 180
attgttgcac ggctgaagaa caacaacaga caagtgtgca ttgacccgaa attaaagtgg 240
atccaagagt acctggagaa agccttaaac aagggatcag gtgccacgaa cttctctetg 300
ttaaagcaag caggagacgt ggaagaaaac cccggtccca aaagctt 347
<210> 26

<211> 5395

<212> DNA

<213> Artificial Sequence

<220><223> vector

<400> 26

gactcttcge gatgtacggg ccagatatac gcgttgacat tgattattga ctagttatta 60
atagtaatca attacggggt cattagttca tagcccatat atggagttcc gcgttacata 120
acttacggta aatggcccge ctggetgacc geccaacgac ccccgeccat tgacgtcaat 180
aatgacgtat gttcccatag taacgccaat agggactttc cattgacgtc aatgggtgga 240
ctatttacgg taaactgccc acttggcagt acatcaagtg tatcatatgc caagtacgcc 300
ccctattgac gtcaatgacg gtaaatggcec cgectggecat tatgcccagt acatgacctt 360
atgggacttt cctacttggc agtacatcta cgtattagtc atcgctatta ccatggtgat 420
gcggttttgg cagtacatca atgggegtgg atageggttt gactcacggg gatttccaag 480
tctccaccce attgacgtca atgggagttt gttttggcac caaaatcaac gggactttce 540
aaaatgtcgt aacaactccg ccccattgac gcaaatgggce ggtaggegtg tacggtggga 600
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ggtctatata

aattaatacg
caccatggag
caccctgaac
ccgcatgacc
gagccacgtg
ccecttectg

ggacggegsce

cgacttcaag
catccgcagc
cagcttcgec
ccacatgcac
cgecttecege
gcacgcecttce

cgtggacgge

aacatgcggt
gggccecageg
catgaagcgc
ggacattacc
ctatgggctg
catgcccegtg

caacgagcgc

caagaaaggg
catcatcatg
ttcccatttg
caaaaccatc
cctaccgcac
ccagatcatc

gttcaccacg

agcagagctc

actcactata
agcgacgaga
ggcgtggagt
aacaagatga
atgggctacg
cacgccatca

gtgctgcacg

gtggtgggcea
aacgccaccg
cgcaccttca
ttcaagagcg
cgcgtggagg
aagaccccca

accgcecggac

gacgtggagg
ccattctacc
tacgccctgg
tacgccgagt
aatacaaacc
ttgggtgcce

gagctgctga

ctgcaaaaga
gatagcaaga
ccacccggct
gccectgatcea
cgcaccgctt
cccgacaccg

ctgggctact

tctggctaac

gggagaccca
gcggectgcece
tcgagctggt
agagcaccaa
gcttctacca
acaacggegg

tgagcttcag

ccggcettecc
tggagcacct
gccetgegega
ccatccacce
agctgcacag
tcgeettege

ccggcetcecac

agaatcccgg
cactcgaaga
tgceeggeac
acttcgagat
atcggatcgt
tgttcatcgg

acagcatggg

tcctcaacgt
ccgactacca
tcaacgagta
tgaacagtag
gtgtccgatt
ctatcctcag

tgatctgcgg

tagagaaccc

agctggctag
cgccatggag
gggceggcgga
aggcgecctg
cttcggcacc
ctacaccaac

ctaccgctgc

cgaggacagc
gcaccccatg
cggeggcetac
cagcatcctg
caacaccgag
cagatcccgce

cggatctcgce

ccctatggaa
cgggaccgece
catcgecttt
gagcegttcgg
ggtgtgcage
tgtggetgtg

catcagccag

gcaaaagaag
gggcttccaa
cgacttcgtg
tggcagtacc
cagtcatgcc
cgtggtgcca

ctttcgggtc

actgcttact

cgtttaaact
atcgagtgcc
gagggcaccce
accttcagcc
taccccagceg
acccgcatcg

gaggceeggee

gtgatcttca
ggcgataacg
cacagcttcg
Cagaacgggg
ctgggcatcg
gctcagtcegt

gagggceagag

gatgccaaaa
ggcgagceage
accgacgcac
ctggcagaag
gagaatagct
gcceccageta

cccaccgtceg

ctaccgatca
agcatgtaca
cccgagagct
ggattgccca
cgcgacceca
tttcaccacg

gtgctcatgt
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ggcttatcga

taagcttcgce
gcatcaccgg
ccaagcaggg
cctacctgct
gctacgagaa
agaagtacga

gegtgatcegg

ccgacaagat
tgctggtggg
tggtggacaa
gcceccatgtt
tggagtacca
ccaattctgc

gaagtcttct

acattaagaa
tgcacaaagc
atatcgaggt
ctatgaagcg
tgcagttctt
acgacatcta

tattcgtgag

tacaaaagat
ccttegtgac
tcgaccggga
agggcgtage
tcttcggcaa
gctteggeat

accgcttcga

660

720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560
1620
1680
1740
1800
1860

1920

1980
2040
2100
2160
2220
2280

2340
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ggaggagcta
cacactattt
gcacgagatc
acgcttccac
tctgatcacc
cgaggctaag

getgtgegtce

cgctcectcatce
cgagcacttc
agccccagece
cgececggectg
cggtaaaacc
caagaagctg

gttggacgcc

cgtgtaatct
ccagccatct
cactgtcctt
tattctgggg
gcatgetggg
gaaccggaat

tggatggctt

acaggatgag
gcttgggtgg
gecegeegtgt
tceggtgecce
ggegttectt
ttgggcgaag

tccatcatgg

gaccaccaag

gatcaggatg

ctcaaggcga

ttcttgcgcea
agcttctteg
gccageggceg
ctaccaggca
CCCgaagegg
gtggtggact

cgtggccecca

gacaaggacg
ttcatcgtgg
gaactggaga
cccgacgacg
atgaccgaga
cgeggtggtg

cgcaagatcc

agagggceccg
gttgtttgce
tcctaataaa
ggtggggteg
gatgeggtgg
tgccagcetgg

tctcgecegec

gatcgtttcg
agaggctatt
tccggetgtce
tgaatgaact
gcgcagetgt
tgceggggea

ctgatgcaat

cgaaacatcg
atctggacga

gcatgcccga

gcttgcaaga
ctaagagcac
gggcgeegcet
tccgecaggg
acgacaagcc
tggacaccgg

tgatcatgag

gctggcetgea
accggctgaa
gcatcctgcet
atgccggcga
aggagatcgt
ttgtgttcgt

gcgagattct

tttaaacccg
cctcececegt
atgaggaaat
ggcaggacag
gctctatgge
ggcgecectcet

aaggatctga

catgattgaa
cggctatgac
agcgceagees
gcaagacgag
gctcgacgtt
ggatctcctg

geggeggetg

catcgagcga
agagcatcag

cggcgaggat

ctataagatt
tctcatcgac
cagcaaggag
ctacggcctg
tggcgcagta
taagacactg

cggctacgtt

cagcggcgac
gagcctgatce
gcaacacccce
gctgeccegee
ggactatgtg
ggacgaggtg

cattaaggcc

ctgatcagcc
gecettecttg
tgcatcgcat
Caagggegeag
ttctactggg
ggtaaggttg

tggegcaggg

caagatggat
tgggcacaac
cgeeeggtte
gcagcgeggce
gtcactgaag
tcatctcacc

catacgcttg

gcacgtactc

gggctegege

ctcgtcgtga

caatctgccc
aagtacgacc
gtaggtgagg
acagaaacaa
ggcaaggtgg
ggtgtgaacc

aacaacccceg

atcgcctact
aaatacaagg
aacatcttcg
gcagtcgtcg
gccagccagg
cctaaaggac

aagaaggscg

tcgactgtgc
accctggaag
tgtctgagta
gattgggaag
cggttttatg
ggaagccctg

gatcaagctc

tgcacgcagg
agacaatcgg
tttttgtcaa
tatcgtggct
Cgggaaggga
ttgcteectge

atccggctac

ggatggaagc
cagccgaact

cccatggcga
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tgctggtgcec
taagcaactt
ccgtggcecaa
ccagcgccat
tgcecttett
agcgeggega

aggctacaaa

gggacgagga
gctaccaggt
acgccggggt
tgctggaaca
ttacaaccgc
tgaccggcaa

gcaagatcgc

cttctagttg
gtgccactcc
ggtgtcattc
acaatagcag
gacagcaagc
caaagtaaac

tgatcaagag

ttctceggee
ctgctctgat
gaccgacctg
ggccacgacg
ctggetgcta
cgagaaagta

ctgcccattc

cggtettgte

gttcgccagg

tgcectgettg

2400
2460
2520
2580
2640
2700

2760

2820
2880
2940
3000
3060
3120

3180

3240
3300
3360
3420
3480
3540

3600

3660
3720
3780
3840
3900
3960

4020

4080
4140

4200
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ccgaatatca
gtggcggacc
ggcgaatggg

atcgecttct

atgcggtatt
ttcggggaaa
atccgctcat
atttttaatt
cttaacgtga
cttgagatcc

cagcggtggt

tcagcagagc
tcaagaactc
ctgccagtgg
aggcgceageg
cctacaccga
ggagaaaggc

agcttccagg

ttgagcgtcg

acgcggectt

tggtggaaaa
gctatcagga
ctgaccgctt

atcgecttct

ttctecttac
tgtgcgcegga
gagacaataa
taaaaggatc
gttttegtte
tttttttetg

ttgtttgccg

gcagatacca
tgtagcaccg
cgataagtcg
gtcgggetga
actgagatac
ggacaggtat

gggaaacgcc

atttttgtga

tttacggttc

tggccgettt
catagcgttg
cctegtgett

tgacgagttc

gcatctgtge
acccctattt
ccctgataaa
taggtgaaga
cactgagcgt
cgcgtaatct

gatcaagagc

aatactgtcc
cctacatacc
tgtcttaccg
acggggggtt
ctacagcgtg
ccggtaageg

tggtatcttt

tgctcgtcag

ctgggctttt

tctggattca
gctaccegtg
tacggtatcg

ttctgaatta

ggtatttcac
gtttattttt
tgcttcaata
tcetttttga
cagaccccgt
gctgettgea

taccaactct

ttctagtgta
tcgectetget
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg

atagtcctgt

g8888cggag

getggecettt

tcgactgtgg
atattgctga
ccgetececga

ttaacgctta

accgcataca
ctaaatacat
atagcacgtg
taatctcatg
agaaaagatc
aacaaaaaaa

ttttccgaag

gcegtagtta
aatcctgtta
aagacgatag
gcccagettg
aagcgccacg
aacaggagag

cgggtttcge

cctatggaaa

tgctcacatg
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ccggctgggt
agagcttggce
ttcgcagcegce

caatttcctg

ggtggcactt
tcaaatatgt
ctaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac

gtaactggct

ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggg

cacctctgac

aacgccagca

ttett

4260
4320
4380

4440

4500
4560
4620
4680
4740
4800

4860

4920
4980
5040
5100
5160
5220

5280

5340

5395
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