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1) Solar radiation and Ultraviolet r'adlahon s nature
ABIERMR —RIMREL? — M TN

Q: What is light?

+ 5 ;’v',‘}l,“' Do ~-.
. RER N

b -5 L .‘)}‘ - - s
l :'._.-L; - : % ‘;} o~
v e -~ ?
e N BT

Solar radiation curve
P / outside atmosphere

Visible radiation
400-700 nm

Infrared radiation

-

Relative energy

vv r'adlahon Waveleng‘l'h (nm)
100-400 nm

A: Light; particle with wave = photon
= an elctromagnetic wave (EBHERK)



7t(Light) = JF(3¥&F)- Photon

Energy / photon : Av
(A: Plank’s constant:6.626X1034J s,

v:frequency (izEh&X))

A (wavelength: iB&) =c/ v
“ (¢ light velocity GEOiERE): 2.998X108m/s

hv=hxc/ A

4 1

/M b B ED L2
EEA G
s ABAOIILE 2"

A photon energy at 1,240 nm = 16X10'9J=1¢eV

1EILHICUICIRBITDE( 1.6X1017J X 6. 022 1023)
Photon (mol) energy at 1,240 nm = 23.05 Kcal

(1cal=418J)

700 nm = 40.8 Kcal
400 nm = 71.4 Kcal
200 nm = 142.9 Kcal



Visible*UV radiatione«+photon with high energy

v

BIRIL¥—O KRS 7T hoOET=hhik

Excite electron in molecules
Convert the energy of excitation into an electron transfer

Infrared radiations++ photon with low energy

BEIRILF—OEEFIF BFicEh DERELZEZDIEIFLKTE.
B IRERERDIEIFLERG ).

Photon with low energy CAN affect vibration” or spin state”
of molecules,
BUT CAN NOT excite electron in molecules.
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A CEINE —KNREEL? —

Q: What is UV radiation?
A: UV is photon with high energy

e 4
< 2 ff. ‘,;
Ultraviolet radiation Visible light
280 320 400 nm

uv-C UV-B UV-A

Ozone absorption |
I Transmitted by normal glass

Air absorption |

Produces . Skin

| ozone IGer'mludall CGHCCI"I
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UVB-induced DNA damages
Cyclobutane Pyrimidine Dimer (CPD)

Induced

Exposure to UV light Scheme 1
H3C O 'L -ToT

L Ky
PL, -T<T" -

OH H OH H

0 N-—dR / N\
HE Biochemistry & molecular biology of plants 02(%;%“’“ O= N—dR

- ASPPXD5IA N i \\  cis-syn(T-T) N—{ trans-syn (T-T)
. \

0© 0
Figure 1-23 Structure of cis-syn and frans-syn cyclobutane thymine dimers and their pro-
posed three-dimensional orientation in B-DNA. (Adapted from Weinblum and Johns [452] and
Taylor et al. {409] with permission.)



DNARBIBEDIEER : XOUZF RIFREBIEE
Nucleotide Excision Repair (NER)

@® Damage @ — .._.a
recognition
:——L :——Q—; ;—ﬂq

@ Dual incisions
bracketing lesions

@ Release of the

excised oligomer Qﬂ. mo ‘.
:——”@—:

kmm:.m.ul

0§0¢

S —— T ASPPLN3IA

@ Repair synthesis

® Ligation

He Biochemistry & molecular biology of plants:



DNARIBDER : Y OERERICLDIER

_Photorepair (Photoreactivation)

1. Native DNA

2. Pyrimidine dimer in UV DNA

nﬂmﬁ&m

. 3. Complex of DNA with
nght photoreactivating enzyme

(300-600 nm)

{

Photolyase % 5 @@i
Photolyase

5. Release of enzyme to restore
native DNA

HE  Biochemistry & molecular biology of plants: ASPP XD 35|



UVB Photoflash

2 Dark
o U,
Light-tight
Induction Complex Photolysis of
of CPD formation all complexes

(" Proteinase K h

leaf hom(welnte * ,

'7"‘ A
DNA
i Agar c‘Pl olem

(-UVendonuclease) A (+UVendonuclease)
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Sasanishiki  Norin

Marker 100 2 4
mERERER
+ .- 4. +. +

—

1
O 2 4 6 8 6 8 UVB dose (kJ/m?)
(kb) r_-l- rl r;'- I—-Il- rl r_l r1 —af— UV endonuclease

3,050
170
48 .5—
23.1

9.6
6.6
4.3

2.3



UV radiation

(% % #)
Uv-c | UVB UV-A ¢, Outside
100~280nm |{ 280~320nm §| 320~400nm g atmosphere
| ' re K&
1]
Nl Mesosphere
Altitude ***“_ PR - 22
i BES0km
Stratosphere
).)_ Pl i
Troposphere
ﬂ%ﬂp

ez I

Surface of earth
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Sep 18 107¢

Changes in ozone hole around Antarctica over 30 taers

BZE 3 OFEICRITDIEEBMHEDAY VI—ILDOZEIE

NASAR—ANR—I XKD http://www.gsfc.nasa.gov/topstory/2003/09250zonehole.html
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‘ Y Generation of ozone layer
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10% of atmospheric Oy
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Evolution of earth and organisms

HhIkEEMORE(L
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MEAIATVELERDL, . - LALCTYNREVIADANN T, BaveaLr,
SULiAFRSETS,

4,600_million- years ;go, 1'h—e ear";h was bonei
Graphic science Magazine “Newton”k )
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Ozone and UVB Monitoring Station in the World
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Relationship between reduction in stratospheric ozone layer
and increasing in the amount of UVB radiation.

Fig. 1. Mean ozone
(Dobson units, 1 DU = 4 A 12

269 X 10" molecules 320 —

ed UV Index (B) at
Lauder, New Zealand,
for the summer of
1978-79 through the
summer of 1998-99.
Summer is defined as
the period from De- I
cember through Febru-
ary. The solid line in
(A) shows the changes 4
in summertime ozone

that have occurred

since the 1970s. The 12.5 —
solid line in (B) shows 4
the deduced changes in
clear-sky UV radiation
expected from these
changes in ozone (74).
The symbols (from
1989-90 on) show
measured values of
ozone and the sum-
mertime peak UV In-
dex (73), as discussed
in the text, both de-
rived from the UV
spectroradiometer. The
plot also shows the val- 95
ues from each contrib-
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by the month number.

Summer Year (December - February)

McKenzie R. et al. 1999. Science



Relationship between reduction in stratospheric ozone layer

and increasing in the amount of UVB radiation.
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UV-B ( kJ/m’)

At Hiratsuka
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Fig. 4 Seasonal variation of the monthly mean values of global so-
lar UV-B irradiance accumulated daily from October 1990 to Sep-
tember 2000 (at Hiratsuka). The standard deviation is given by a
'
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Fig. 8 Increasing trend of 12-month moving averages of monthly
mean values of the global UV-B irradiance from October 1990 to
September 2000 (upper chart) and the original UV-B data (lower
chart).
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Fig. 5 Seasonal variation of the monthly mean values of daily rep-
resentative “total” ozone amount from October 1990 to September
2000 (at Tsukuba). The standard deviation is given by a vertical bar.

Sasaki M. et al. (2002)
Optical Engineering
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