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Development of pollution diagnosis for coastal environment using seaweed
biomarker.

OKAMURA, HIDEO

13,700,000

KU-MACC
25

6 PCR

RT-PCR

Macroalgal growth inhibition test in an organic-free medium using seaweeds
from KU-MACC was developed. Comparing the experimental values of the species sensitivity
distribution of antifouling agents (copper, diuron, cybutryne) to 25 seaweed strains with the
literature values, seaweeds are generally more sensitive than freshwater phytoplankton and aquatic
plants. The gene whose expression was suppressed by copper treatment of Ectocarpus and the gene
whose expression was induced by diuron treatment were the same. A PCR using synthesized primers of
these 6 genes and Undaria genome suggested that the ortholog genes of Ectocarpus exist in Undaria.

RNA-seq



(KU-MACC)

300 1000
@
@
© KU-MACC
@
@
15 LED 200 lux 10/14 24
SW-ASW KU-
MACC PESI
50 (EC50)
(NOEC)
@
RNA RNA-seq
2
2 1 RT-PCR
@
a 10 ug/l SW-ASW 2
@
2 3
EC 50 SW-ASW 8~96 g/l PESI
100 g/l SW-ASW
EC50 PESI/SW-ASW 0.6 3
0.6 4
SW-ASW
3
SW-ASW 50 25 5 14 6
25 3

2w-EC50



EC50/LC50

0.0002 pg/l

25 ECS50 5
KU-0220, 3056, 1405, 1155, 3155, KU-3056, 1636, 1336,
1372, 3155, KU-1401, 1333, 3051, 1377, 0856
EC50 10 KU-3155 KU-0856

1 .
. £
CussD \ :’
09 N .
[ o
N X o!
08 | !
e
L] :.
07 . [
H
K
.
06 | . ' ’-‘
2 . ‘ .
§05 | J
=] 2
S . K
“oal " -"
" : !l. * Reference-total
.
03 | . ’ .'J ¥ Reference—p}lants
. ¢ = Seaweed|(this study)
«
02 - D
2
.
01 " :
0 P . . .
1 10 100 1000 10000 100000
Concentration (ug/l)
1
.
Diuron SSD * x 0
.
09 [ X .
. .
- K.
08 | . , s
. , N
07 - :
. .
06 : ‘ :
r $
e . ‘ :
= D
go5 | . ' .
g X .
& " .
04 | " .
L X . .
. .
03 . ol
X .
0z | . - N  Reference-total
[ « ® « Reference-plants
01 | " e = Seaweeds(this-study)
.
X . °
0 : .
0.0001 0.001 0.01 0.1 1 10 100 1000 10000 100000
Concentration (pg/l)
1 e =
Cybutryne-SSD X s
09 " o
- X ..
; &
- . -
s .
08 . L. ¢
- :.
07 x g°
x s
< s
" oo
0.6 » ©
2 - e « Reference-total
g ;
05 . s
% i .' « Reference-plants
& 8
04 b vt Seaweeds (this study)
)
e’
03 e
"]
xoe
0.2 o®
LY
2
01 | &
s
¥
0
0.1 1 10 100 1000 10000 100000

Concentration (ug/l)

(4)



RNA RNA-seq
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RNA-seq
Sample ID # of processed reads

# of mapped reads (%) # of unmapped reads (%)

- Copper 40,072,500 38,884,215 1,188,285
’ ) (

97.03%)

(2.97%)
+ Copper 41,763,208 40,325,929 1,437,279
(96.56%) (3.44%)

Sample ID # of processed reads # of mapped reads (%) # of unmapped reads (%)

- Diuron 51,280,604 49,799,623 1,480,981
o (

97.11%)

(2.89%)
+ Diuron 59,469,162 57,719,815 1,749,347
(97.06%) (2.94%)
Copper treatment Diuron treatment
18,413 transcripts 18,551 transcripts
Water vls Copper DMSO vls Diuron
853 transcripts changed 746 transcripts changed

Up-regulated 495 Up-regulated 413
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