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PHOTOLYSIS (LIGHT REACTION)
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CARBON DIOXIDE FIXATION (DARK REACTION)

aFuawlasenloduzgnigimdonindilyswddulalasiauan  naDPH,
Tag WA N Tuandaaas AT &91§310 light reaction amsdaaszwiiugns
Yeznauanslulaaia ﬂﬁﬁ%mﬁgnﬁ'ﬂnfh dark reaction Hiasarnla ldiAbadaeiLuss
Tagess URATazsudwile ATP 6 luangauandidssendsnuuszvamalitldsaud
atjiulaanave 3-phosphoglyceric acid (PGA) 6 Tumqa 148w 6 lananavas 1, 3-iphospho-
giyceric acid wdrmmdiulalasiauain NaopH, 6 luanananmiu 6 luanaves
3-phosphoglyceraldehyde (PGAL) wel 3-phosphoglyceraldehyde 5 IuLﬂqaﬂ:QﬂﬁﬂﬁS’mﬁ'Jﬁu
dwwasnunnmauandives ATP 1éiiu 3 Taanavas 1, 5ribulose diphosphate (ROP) &
sunTnTwdanua fuawlasenloduazinnaeiiu 3-phosphoglyceric acid 6 luana
NAUAUAULEY ’mﬁumﬂu‘i’g%’nsé’ﬂugﬂﬁ 3—12 &7 3phosphoglyceraldehyde PLWED

1 A & A (3 ] & a 2 o e/ G & &
agﬁuﬂmaqﬂ faam3 Wwlaetedadunanfavanssuasioarain Wl wazimdn

50 - BI115



6H,0

photolysis: 12H,0
N 6 HADP- M) ——————cmmmm e e e

‘(12 ATP)
13

]
SATP 6 ADP

-
[
i
]
§
'
[]
]
]
b
b
t
'
'

6 NADP - [M3)
2n
sty—o—r sp—o0—{fy—0—r
3co, PGA
HOC==0 0=C—0—FP
HCOH HCOM
1 8 NADP
11,0 H,C—O0—P H,C—O0—P
8H,0
"‘f_o—' 8[—0—»)
= HC =0
JP'—O—Q—O—P T o } sgy—o—r
ROP HCOM HCOH PGAL

JADP

—0—7)

?I'l]ﬁ 3—12 Carbon dioxide fixation

a$lulaesawindu 13w ulfauazinananglesld wiaurlldiduemrveasaddn 9

lalaoasa m:mum‘s%’uﬁ@ﬁ”wm{uauvlﬂaan"leﬁﬁawagﬂ"l,ﬁﬁaﬁ

3 002 + 9ATP + 6 (Hz)—-> Phosphoglyceraldehyde + 3 HZO + 9ADP + 8P

rd

v [V
M ITNAIY

é’anahumLLé’adﬁwé‘hmudaulwrg'luﬁlaﬁ%emﬂ‘nthml%’!.ﬁianﬁﬁ’amﬁ:ﬁ
s1sdrznanluanalugiens 9 Wnawduasfussnevvensss dedraimsiaasizyd
srUsznovlusnalwgmelussduefedidfeiieuls fa mssaaszilysduua:
n3aIEENEN4 9 1Tueu

maFaunanzvllsau

Aoda

Lﬁaw'}nqmamﬁé‘ﬂmmma:m’mmmmmm% N‘ﬁ?@lgﬂLLﬁﬂdBﬂﬂIﬂUIﬂia%

WV oa

) Ad 9 A doa | & A4 o ana | a A o v o
dna o AlagluadiTiavu 1w woulad SevihldAedfsendn 9 uazlusdudarinnin

Bl1115 51



TulavesFavasireme JJudn uiiFdTialaarssiveyldlodmeaenlysdu 1Dy
inTufuwdrin Tusdudsznevdanyeuad luriiadns 9 Susdeiuadrelisaiouuas
6 o | o ' A
AeLuduen 1aun1InILguUBIIY (gene) wia DNA franislwdulaslulay  DNA
' o ° °  a a o a v & v oa o = P
FunldlumanmuediduninifosdavesnsanadluldDudunefiwd Indnruysal
v A g A e A a
"lwmmua:gnnmmﬂwmw .
[ e =l o Y 9/ ) (8 ° L
srdunmaisesdiveinsauad Inbusunefindindgnivwualosdne mznns
A e . d o 0 d e o A 1A . A A
39189 nucleotide Tavnwinfiduswwayluin ueilas9n nucleotide va9 DNA Hifies
a A . . . =
4 T%e A8 nucleotide Falivum i adenine (A), thymine (T), cytosine (C) LAz guanine (G) 34
[} i 1} (= ') Qe o i [} — A G A
aeswanaadazld nucleotide udazriiadiysvarimuas miunsauailludrladmite
d' ~ do o o~ i \ 9@ i .
1aTavanz Wasannsauaillunsdaifalszunm 20 7ia 0819 Tudn nudleotide
a P a o o s P’ ' A = 0w
’nuwmgnﬁlﬂmmm‘wu@mmunmuau'[uammm ﬁuna:mmmmuqum@u
=h Qe =y v r=% ] g: (.7 L] “v . dl = 1 [
M susdrvasnsaunadluldiAes 4 Thawinin  wadn1wua i nucleotide MInIdan
; [ v o A - Y A 3 v .
ag’luné’u DNA ¥n 9 ﬁaﬂmaqammwﬁmmunmuau‘[uwwm =11 nucleotide
;‘: =Y o r- ] Qs i o 3/ A b A => ar © ¥
114 4 sneRlanaTpsdenmiusvazle 16 wuy FoA lNsswanzidusAasniunsa
a wg -y ") 3 [ 7=} o [7] . ai Py ] Qw 1 [%
ko Taulévia 20 ¥ia GIHU LTRATIAMWA LY nuclectide mwaﬂanuaglumu DNA )0 9
& u o Q. ey -3 A a W v & ' A o
muimaqmﬂu‘mammUnmuauiwnuwm 9 NP LG IRR DY 64 LUU TIuNLAUND
L A =9 2: o~ 1 = ] Qo A 1 A Qe
FMTUNTAUOD TN 20 THe  WANTALON IWE I INTNT TARNINAIIRUITHE WaznT
\SusauunaluLed nucleotide 3 Tanans ﬁma'lu'inﬁﬂmﬁ'ﬁﬂfﬁ%%’unmuamu e
A o | v © A A ‘ o & o Y
Sonuvaneduognadu Gt aunl%‘lumsmuqum-sﬂam‘mmauwamwﬂ"lm\muﬁm
Fafidmaulaanavad nucleotide mnn'hﬁ'i'lmufmaqammnmuaﬁIu1uL§uwa§zwﬂ1wﬁ
9/ A ni o l'g ] L% ] 1 2/ 7 -3 s 9 A al o
Wunils NazgniaaInzidueditay 3 wudnguno il Inaiguniainsowad lu
Usznaveg 200 luana Iudildmuguasdaamshisunafilinaizdesszneudoy
nucleotice agatiay 600 Taians Wasanidadmiunsauaiiludssnauds nucleotide
¥ ¥ =l Qe &
3 luana dadu I0TunIREWUURIN triplet code  AGUNTLBIFITD3 triplet code Ll
FIanvuasIeLmMIIosdanIanad lulusunafinding Hinsidfouwitasdduns
L30967189 nucleotide N3aUD4 triplet code TULFU DNA agdiu  nIdifAansHman
. X - = (¥ < o i ° o as ar
(mutation) TuInFINTIM mummﬂuuwuqulugﬂﬁ 3—13 fananF§dunInTadi
a a A o 51 , a '
waansanad lubudunofind Indfasdansziiulasiunia DA srstllfouwdaslyle
o d ] L™~ L= n' o A b ¥ r-9
‘ %m'lﬁ‘léﬂﬂ5ﬁuﬂmﬁwamaqmawma:anmmwaamﬁ%amﬂaﬂuuﬂaﬂﬂmmmwmfmu

52 Bl 115



A schematic illustration of DNA base
changes resulting in mutations.
{A) The sequences of bases in three
codons and the corresponding amino
acid; (B) substitution of thymine (T) for
adenine (A) at the fourth position may
occur by reptication error, the result
" being a change in the second amino
acid in the sequence; i.e., cystine
replaces serine; {C) insertion of an
additional nucicotide between the
third and fourth bases resulls in a
frame shift in reading the codons so
that all the codons following the inser-
tion are altered and all amino acids
changed; (D) loss or deletion of a nucle-
otideide likewise results in a frame shift
in reading the codons by creating a new
series of triplets, altering the sequence
of amino acids.
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JUN 3—14 ‘
Synthesis of RNA on DNA as a template.
. The double helix again unwinds as in
DNA synthesis and a chain of ribo-
nuclectide building units is synthesized
on one of the DNA strands. The specific
enzyme RNA polymerase is required

RNA single
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somplementary
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Replication of the DNA double helix.
The strands unwind and a new poly-
nucleotide chain is built up from
nucleoside triphosphate building units
on each of the old chains. This results
in two identical double helices, each
consisting of one old and one new chain.
It is presumed that a specific enzyme,
DNA polymerase, is involved
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