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Molecular basis of lifespan and aging by exposing LED light in C. elegans
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To invesigate the biological disadvantage of blue LED light, we used the
free-living nematode Caenorhabditis elegans, as a model. By exposing blue LED light at 465nm, the
lifespan of C. elegans was decreased, and these reactive oxygen species (ROS) activity as a marker
of stress response were slightly increased. Using Real-Time RT-PCR analysis to measure gene
expression levels by exposure of LED light, we found that mec-5 gene which express in sensory neuron

was highly expressed and neural calcium sensor (ncs-1) gene was significantly decreased in worms
with blue LED light as compared to dark exposure as a control. Furthermore, we found to cause a
marked deterioration in the worm"s behavior with blue LED light. It is concluded that exposure of
blue LED light may cause oxidative stress, and result in abnormal locomotion and survival in the
nematode C. elegans. However, further investigation is required to clarify the toxicological effect
of the LEDs light.

C. elegans LED light



LED
LED
LED
(PDT)
LED
LED
LED
LED
LED
DNA
LED
LED
C. elegans
LED
C. elegans
LED

Optogenetics

LED

Optogenetics LED
C. elegans
1,031
302
in vivo
C. elegans
LED
C. elegans
in vitro
C. elegans
(1) LED
LED 465nm
517.5nm 660nm 730nm
3w 16 LED
20cm ® 6cm
10ml
LED
20
(2) LED C. elegans

LED



20
46 10
LED

(3) LED
LED

48 LED

2’,7-Dichlorofluorescin diacetate

485nm 530nm Fluoroskan
Ascent FLL
(4) LED
LED
DNA
48
LED RNA
RNA
Bioanalyzer RNA Integrity Number
(RIN) RIN 8
RNA
RT-PCR Mx3000P
(5) LED C. elegans
LED
30
LED
NaN3
(1) LED C. elegans
5 LED
LED
5 730nm
LED 660nm
LED
LED( 520nm) C. elegans

470nm
LED
LED
1 LED
N2

-9~ BluelED
—- Cntrol

60
40
20
0 0 377 1115 19723 27 31 35 39 43
Days
1. LED
2 LED C. elegans

(ROS; Reactive Oxygen Species)

LED
48

ROS 2

5 - **

= T

2 T

]

100 F

(5]

2

3

]

5 L

3

[TH

0 Control Blue LED
2. LED ROS
LED ROS
25
LED ROS
3) LED C. elegans
LED N2
ROS

RT-PCR



RT-PCR
6
mec-5
ncs-1 RT-PCR
(act-1) LED
3(a) LED mec-5
LED
mec-5
LED
nes-1
3(b)
LED
300
|:| Control
M siwe LED

200

100 L

Arbitrary Units (mec-5/act-1)

3. (a) Expression of mec-5 mRNA

( :P 0.001, N=3)

150

|:| Control
M sive LED
100 |-

)]
o
|

Arbitrary Units (ncs-1/act-1)

3. (b) Expression of ncs-1 mRNA
( :P 0.001, N=4)

1) LED C. elegans

LED

L4
30 LED

4 LED

LED

LED

Blue LED

Control
4, LED C. elegans
(5) LED
C. elegans N2
LED
LED N2
C. elegans
agarf-2 N2
agar-16 N2
LED
LED
LED
C. elegans ROS
C. elegans
LED

mec-5



Na*
nes-1
nes-1
AFD LED
AFD

LED

nes-1
LED
RNAI
LED
LED LED

Bianchi L, Driscoll M. Protons at the
gate: DEG/ENaC ion channels help us
feel and remember. Neuron 2002;

34(3): 337-340.

Emtage L, Gu G, Hartweig E, and
Chalfie

Organize the Mechanosensory Channel

M. Exreacellular Proteins
Complex in C. elegans Touch Receptor
Neurons. Neuron 2004; 44(5): 795-807.

Gomez M, De Castro E, Guarin E,
Sasakura H, Kuhara A, Mori1 I, Bartfai
T, Bargmann CI, Nef P. Ca2* signaling
via the neuronal calcium sensor-1
regulates associative learning and
memory in C.elegans. 2001; 30(1):

241-248.

Nakayama A, Ninomiya |, Tsukada T,
Okamoto K, Harada S, Nakanuma S, Sakai S,
Makino I, Kinoshia J, Hayashi H, Nakamura
K, Oyama K, Nakagawara H, Miyashita T,
TajimaH, TakamuraH, Fushida S, and Ohta
T. Metformin inhibits the radiation-induced
invasive phenotype of esophageal squamous
cell carcinoma. Int J Oncol. 2016; 49(5):
1890-1898.

Miyanaga S, Ninomiya |, Tsukada T,
Okamoto K, Harada S, Nakanuma S, Sakai S,
Makino I, Kinoshita J, Hayashi H, Nakamura
K, Oyama K, Nakagawara H, Miyashita T,
TajimaH, TakamuraH, Fushida S, and Ohta
T. Concentration-dependent radiosensitizing
effect of docetaxel in esophageal squamous
cell carcinoma cells. Int J Oncol. 2016;
48(2):517-524.

Yamaguchi T, Fushida S, Yamamoto Y,
Tsukada T, Kinoshita J, Oyama K, Miyashita
T, Tgima H, Ninomiya |, Munesue S,
Harashima A, Harada S, Yamamoto H, and
Ohta T. Tumor-associated macrophages of
the M2 phenotype contribute to progression
cancer  with
dissemination.  Gastric
419(4):1052-1065.

in  gastric peritoneal

Cancer. 2016;

o
HARADA Shin-ichi

90272955



