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Supplementary Figure S1  

Selected examples of nodulation with M. loti in plate experiments 
(a) L. japonicus wild type  

(b) L. japonicus wild type, un-inoculated 
(c) symrk-3 snf1 
(d) nup133-3 snf1  inset: close-up of spontaneous (white) and infected red nodule 

(e) nfr5-2 snf1 
(f)  nfr1-1 nfr5-2 snf1  

(g) close-up of plant with infected nodules in ( e) 
(h) nfr1-1 nfr5-2 symrk-3 snf1. Inset: close-up of infected nodule 
 Arrows: examples of white, spontaneous nodules,  

open triangles: examples of infected nodule 
Size bars: (a- f) and( h): 1 cm,  (g): 0.25 cm 

a b 

c d h f g e 



Supplementary Table S1.

Plant genotype M. loti genotype white nodules red nodules total nodules % red nodules nodules/plant red nodules/plant # plants

ccamk-13snf2 no bacteria 86 0 86 0 0.9 0 98

ccamk-13snf2 wild type 145 0 145 0 0.6 0 249

hit1-1snf1 no bacteria 0 0 0 0 0 0 103

hit1-1snf1 wild type 30 153 183 83.6 1.4 1.2 131

ccamk-13 wild type 0 0 0 0 0 0 50

hit1 no bacteria 0 0 0 0 0 0 29

hit1 wild type 8 40 48 83.3 1.1 0.9 43

snf1 no bacteria 34 0 34 0 3.4 0 10

snf1 wild type 110 293 403 72.7 2.9 2.1 138

snf2 no bact 46 0 46 0.0 0.8 0.0 60

snf2 wild type 357 64 421 15.2 3.5 0.5 120

L. japonicus Gifu no bacteria 0 0 0 0 0 0 40

L. japonicus Gifu wild type 89 304 393 77.4 4.2 3.3 93

Complete data set for ccamk-13snf2 and hit1snf1 experiments 

The epistatic relation between the Lotus japonicus calcium calmodulin dependent kinase gene, CCaMK, and the cytokinin receptor 

gene, Lhk1, was investigated in double mutants. Gain of function snf1 (CCaMK) and snf2 (Lhk1) alleles were combined with the loss of 
function ccamk-13 and hit1 (Lhk1) alleles, respectively and nodulation was scored in the absence or presence of M. loti bacteria. 

Formation of spontaneous nodules in uninoculated ccamk-13snf2 double mutants and lack of spontaneous nodule development in 

uninoculated hit1-1snf1 double mutants show that cytokinin signaling via the LHK1 receptor is operating downstream of the calcium 
calmodulin dependent kinase. As previously observed (Murray et al. 2007) the hit1-1 mutants has reduced nodulation after inoculation 

and here we report a comparable reduction of nodulation in hit1-1snf1 double mutants confirming the above interpretation of the 
epistatic relation between CCaMK and Lhk1. Under the conditions and time schedule used here inoculation enhances nodule 

organogenesis (mainly as white nodules) in the snf2 mutants. A comparable enhancement was not observed in the inoculated 

ccamk-13snf2 double mutants. Taken together this suggests that the effect of a relatively weak snf2 gain of function allele is enhanced 
by activation of an upstream CCaMK protein following inoculation.  



Supplementary Table S2.  M. loti strains used in this work  

M. loti strain Promoter/Visible 
marker 

 Reference 

R7A   Sullivan et al. 1995 

R7A lacZ IntS/lacZ  Sullivan et al. 1995 and this work 

R7A gfp Tn5-nptII/eGFP  Sullivan et al. 1995 and this work 

R7A nodA   Rodpothong et al. 2009 

R7A nodA IntS/lacZ  Rodpothong et al. 2009

R7A nodA Tn5-nptII/eGFP  Rodpothong et al. 2009

R7A nodC   Rodpothong et al. 2009

R7A nodC IntS/lacZ  Rodpothong et al. 2009

R7A nodC Tn5-nptII/eGFP  Rodpothong et al. 2009

NZP2235   Jarvis et al 1982 

NZP2235 hem-A/lacZ  Schauser et al. 1999 

NZP2235 lac/eGFP  Stuurmann et al. 2000 

 

Supplementary Table S3 Primers for detection of M. loti nodA and nodC mutants 

Bacterial locus Forward primer Reverse primer Product size 

nodA 5'AAGCGAGCGGATACCAGATC 5'AGGTTGTGTCACCGACAGCT Mutant: 523 bp 

Wild type: 861 bp 

nodC mutant 5'CGTTCAGGACGCTACTT 5' TACTGTTGCCATCTGCTCT ~1088 bp 

NodC wild type  5'TACTGTTGCCATCTGCTCTT 5'GGTCAAGATTGTCGAATTGC 1678 bp 

R7A nodA carries an in-frame deletion, R7A nodC is a Tn55 insertion. 



S
u

p
p

le
m

e
n

ta
r
y
 T

a
b

le
 S

4
 G

e
n

o
ty

p
in

g
 o

f L
o
t
u
s
 m

u
ta

n
ts

c
u

t le
n

g
th

c
u

t le
n

g
th

re
c
o

m
m

e
n

d
e
d

 p
rim

e
r 

G
e

n
o

ty
p

e
/d

e
te

c
tio

n
 m

e
th

o
d

T
y
p

e
 o

f m
u

ta
tio

n
fw

 p
rim

e
r s

e
q

re
v

 p
rim

e
r s

e
q

te
m

p
le

n
g

th
e

n
z
y

m
e

, if a
n

y
m

u
ta

n
t

w
t

fo
r s

e
q

u
e

n
c

in
g

n
fr1

-1
 C

A
P

S
 o

r s
e
q

u
e
n
c
in

g
S

N
P
, Q

4
9

3
 s

to
p

C
G

C
T

G
G

T
T

T
A

C
C

C
A

T
A

A
A

C
G

T
G

T
T

C
G

G
G

C
A

A
A

T
G

C
A

T
T

T
G

T
G

C
T

G
A

G
5
1

°C
3
4

1
M

s
e

I
 2

2
8

+
1
1
3

3
4

1
re

v
e

rs
e

n
fr5

-2
 L

O
R

E
-2

 in
s
e

rtio
n

w
ild

 t y
p

e
 fra

g
m

e
n
t, a

b
s
e

n
t in

 n
fr5

-2
:

C
C

A
G

C
T
A

G
G

T
G

A
T
A

G
C

T
A

C
G

C
C

A
G

A
A

G
A

T
G

A
A

T
G

C
T

G
C

T
T

T
5

4
°C

 
3

9
1

m
u

ta
n

t fra
g

m
e
n
t, a

b
s
e
n
t in

 w
ild

 ty
p

e
G

T
G

A
C

A
C

A
G

T
T

G
C

C
A

G
A

G
C

G
C

T
C

T
A

T
C

T
C

T
C

C
C

A
A

G
T

C
C

T
A

G
C

C
5

4
2

3
5

s
n

f1
-1

 d
C

A
P

S
 o

r s
e
q

u
e
n
c
in

g
S

N
P
, T

2
6

5
I

C
G

C
C

C
A

T
A

A
G

G
G

T
T

T
G

T
G

T
T

T
G

G
G

A
A

A
A

A
A

A
A

A
A

A
C

C
C

A
C

T
G

A
T
A

A
C

A
T

G
C

T
C

G
A

G
A

A
T

5
6

°C
2

5
5

H
in

fI
2

5
5

2
2

0
fo

rw
a

rd

c
c
a
m

k
-1

3
  s

e
q

u
e
n
c
in

g
7
 b

p
 in

s
e
rtio

n
, e

a
rly

 s
to

p
A

G
A

T
T

C
C

A
A

T
A

T
T

T
T

C
A

A
A

C
A

C
T

C
T

G
G

A
C

T
A

A
T

G
C

C
A

C
C

T
A

A
T
A

A
G

T
G

A
G

5
2

°C
~

1
0

0
0

 
fo

rw
a

rd

s
n

f2
 d

C
A

P
S

S
N

P
, L

2
6

6
F

C
A

C
C

A
A

A
A

T
T

G
C

T
T

G
G

T
T
A

C
C

A
G

C
A

A
G

T
T

G
A

C
C

G
A

C
C

C
T

T
C

A
T

G
T

G
G

C
C

C
T

T
A

C
C

C
A

A
C

6
0

°C
2

5
5

X
m

n
I

2
2

0
2

5
5

h
it1

-1
 s

e
q

u
e
n
c
in

g
G

G
C

A
G

C
C

A
A

T
A

T
G

A
A

G
A

G
G

G
T

G
T

C
A

G
C

T
G

C
T

T
C

T
G

C
T

T
T

G
A

C
5
0

3
5

5
re

v
e

rs
e

n
u

p
1
3
3
-3

L
O

R
E

-1
 in

s
e
rtio

n

w
t fra

g
m

e
n
t, a

b
s
e

n
t in

 m
u

ta
n

t
T

T
T

G
C

T
T

C
T

G
T

C
T
A

A
G

G
A

T
G

T
G

G
T

T
C

A
A

G
A

T
C

T
G

A
A

A
C

C
T

T
A

C
T

G
T
A

5
4

°C

m
u

ta
n

t fra
g

m
e
n
t, a

b
s
e
n
t i w

ild
 ty

p
e

T
T

T
G

A
T

T
A

T
C

A
G

G
A

C
A

T
G

C
C

T
T

G
C

A
C

G
A

A
T

C
G

A
A

C
T

C
T

G
A

A
A

C
C

5
4

°C

n
u

p
8
5
-1

 s
e
q

u
e
n
c
in

g
S

N
P
, W

3
0

6
 to

 s
to

p
C

T
G

C
T

G
T
A

G
A

A
A

A
T

C
T

T
G

G
A

G
A

A
T

G
C

C
T

T
A

C
T

G
T

T
G

T
G

A
A

T
G

G
C

C
T

G
A

T
G

T
A

C
5

6
°C

3
5

9
fo

rw
a

rd

h
a
r1

-3
 s

iz
e
 d

iffe
re

n
c
e

1
8
 b

p
 d

e
le

tio
n

, 6
 a

m
in

o
 a

c
id

 d
e

le
tio

n
C

C
T

G
A

A
A

T
G

C
C

T
A

T
T

C
G

T
T

G
A

G
-

C
A

C
A

G
C

T
T

C
T

T
C

T
G

C
A

T
G

C
G

6
0

°C
w

t5
6

3
/m

t5
4

5

n
in

-2
tra

n
s
p

o
s
o
n
 fo

o
tp

rin
t 8

 b
p

 in
s
e
rtio

n
, fra

m
e

s
h

ift

w
t fra

g
m

e
n
t, a

b
s
e

n
t i m

u
ta

n
t

A
C

C
A

T
G

G
A

C
A

A
T

G
A

G
T

T
G

A
G

C
C

A
A

G
G

A
A

T
T

G
T

T
G

G
T
A

C
A

G
C

C
T

T
C

6
2

°C
2

5
7

m
u

ta
n

t fra
g

m
e
n
t, a

b
s
e

n
t in

 w
t

C
C

A
C

C
A

T
G

G
A

C
A

A
T

G
A

G
T

T
G

A
C

T
A

G
C

A
A

G
G

A
A

T
T

G
T

T
G

G
T
A

C
A

G
C

C
T

T
C

6
2

°C
2

5
9

s
y

m
rk

-3
 

L
O

R
E

-2
 in

s
e
rtio

n

w
t fra

g
m

e
n
t, a

b
s
e
n
t in

 s
y
m

rk
-2

C
G

G
C

A
A

T
A

G
A

G
C

G
C

T
G

G
A

G
A

G
T

T
G

A
C

G
C

C
C

T
T
A

T
G

A
A

A
A

T
G

T
G

G
5

4
°C

2
5

1

m
u

ta
n

t fra
g

m
e
n
t, a

b
s
e

n
t in

 w
t:

G
G

A
G

C
T

C
T

G
A

T
A

C
C

A
A

T
G

T
T
A

G
G

C
G

G
C

A
A

T
A

G
A

G
C

G
C

T
G

G
A

G
A

G
T

T
G

5
6

°C
c
a

. 4
0

0

s
y

m
rk

-1
 

L
O

R
E

-1
 in

s
e
rtio

n

w
t fra

g
m

e
n

t a
b

s
e

n
t in

 s
y
m

rk
-2

C
C

A
T

C
T

G
T
A

A
T
A

T
G

C
T
A

C
T

C
A

C
A

A
C

A
G

A
T
A

A
A

T
G

A
T

G
C

T
A

G
G

A
C

5
2

°C
5
5

7

m
u

ta
n

t fra
g

m
e
n
t, a

b
s
e

n
t in

 w
t

A
A

C
A

G
A

T
A

A
A

T
G

A
T

G
C

T
A

G
G

A
C

C
A

C
G

A
A

T
C

G
A

A
C

T
C

T
G

A
A

A
C

C
5
2

°C

p
ir-1

 s
iz

e
 d

iffe
re

n
c
e

4
1
4
 b

p
 d

e
le

tio
n

 
G

A
T
A

T
G

G
A

T
G

A
A

T
G

T
G

A
A

A
A

G
T

T
T

G
A

C
C

T
T

T
A

A
G

A
A

A
G

T
T

C
T
A

G
G

T
C

A
G

G
C

A
C

T
C

5
6

°C
6

1
7

w
t/2

5
7

m
t

n
a
p

-1
 

L
O

R
E

-1
 in

s
e
rtio

n

w
t fra

g
m

e
n

t, a
b

s
e

n
t in

 n
a
p
1
-1

C
A

T
G

G
C

A
G

T
C

T
T
A

G
G

A
A

G
C

T
C

T
A

C
 T

T
G

G
T

C
A

A
T
A

C
T

C
G

A
C

A
A

T
T

C
A

T
A

G
 

5
4

°C

m
u

ta
n

t fra
g

m
e
n
t, a

b
s
e
n
t in

 w
ild

 ty
p

e
C

A
T

G
G

C
A

G
T

C
T

T
A

G
G

A
A

G
C

T
C

T
A

C
C

A
C

G
A

A
T

C
G

A
A

C
T

C
T

G
A

A
A

C
C

5
4

°C

c
e
rb

e
ru

s
-3

 
L
O

R
E

-2
 in

s
e
rtio

n

w
t fra

g
m

e
n
t, a

b
s
e
n
t in

 c
e
rb

e
ru

s
-3

G
C

T
C

T
T

G
A

G
A

T
G

T
T

C
A

T
C

G
T

T
G

A
T

C
G

G
A

C
A

A
A

T
C

A
G

C
A

G
A

G
T

C
A

G
G

T
A

T
C

5
5

°C

m
u

ta
n

t fra
g

m
e
n
t, a

b
s
e

n
t in

 w
t

C
A

G
C

T
T

G
A

G
G

A
C

A
A

G
C

T
G

A
G

T
C

G
G

A
C

A
A

A
T

C
A

G
C

A
G

A
G

T
C

A
G

G
T
A

T
C

5
5

°C

c
y

c
lo

p
s
-2

 s
e

q
u
e
n
c
in

g
1
 b

p
 d

e
le

tio
n

, fra
m

e
s
h

ift
C

T
C

A
T

G
T

T
C

A
T

C
T
A

A
C

T
T

C
A

A
C

A
C

C
T

T
C

A
C

C
A

A
T
A

G
A

G
T

C
T
A

C
T

T
G

A
A

C
5

4
°C

2
5

0
 

re
v
e

rs
e

c
a
s
to

r-1
 s

e
q

u
e
n
c
in

g
6
 b

p
 d

e
le

tio
n

, 2
 a

m
in

o
 a

c
id

 d
e

le
tio

n
G

A
C

T
G

G
A

G
T

C
A

A
A

G
A

A
G

G
A

T
T
A

C
G

A
G

C
T

G
T

C
T

T
G

C
T
A

T
A

A
A

T
T
A

A
T

C
A

T
G

A
A

G
C

T
G

5
4

°C
2
8

7
 

fo
rw

a
rd

n
s
p

1
-1

 s
e

q
u
e
n
c
in

g
S

N
P
, W

5
2

0
 to

 s
to

p
G
C
A
C
T
G
A
C
A
A
A
C
C
A
G
C
G
G
G
A
G
A
T
G

C
T
C
A
T
G
G
T
G
G
C
A
C
A
T
G
T
A
A
C
T
T
C
T
G
T
A
C

5
6
°C

3
0
9

fo
rw

a
rd

n
s
p

2
-3

 s
e
q

u
e
n
c
in

g
S

N
P
, Q

2
4

4
 to

 s
to

p
C
C
A
C
G
A
A
C
C
C
C
A
A
A
A
T
G
A
T
G
C
T
C
T

C
A
A
G
T
C
T
G
G
A
G
T
G
G
T
G
G
A
A
T
G
A
G
A
A
G
G

5
6
°C

3
4
3

fo
rw

a
rd



References; 

Jarvis et al. 1982: International Journal of Systematic Bacteriology 32, 378-380 

Murray JD, Karas BJ, Sato S, Tabata, S, Amyot L, et al (2007) a cytokin perception mutant colonized 
by Rhizobium in the absence of nodule organogenesis.  Science 5808: 101-104 

Rodpothong P, Sullivan JT, Songsrirote K, Sumpton D, Cheung K. WJ-T, et al (2009) Nodulation 
Gene Mutants of Mesorhizobium loti R7A – nodZ and nolL Mutants Have Host-Specific Phenotypes on 
Lotus Species. MPMI 22, 1546-1554 

 
Schauser L, Roussis A, Stiller J, Stougaard J (1999). A plant regulator controlling development of 
symbiotic root nodules. Nature 402:191-195. 
 
Stuurman N, Pacios Bras C, Schlaman HRM, Wijfjes AHM, Bloemberg G, et al (2000).  Use of Green 
Fluorescent Protein Color Variants Expressed on Stable Broad-Host-Range Vectors to Visualize 
Rhizobia Interacting with Plants MPMI 13, 1163-1169. 
 

Sullivan JT, Patrick HN, Lowther WL, Scott DB, Ronson CW.(1995) Nodulating strains of Rhizobium 
loti arise through chromosomal symbiotic gene transfer in the environment. Proc Natl Acad Sci U S A. 

92:8985-8989. 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




