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Abstract :

Saclipins, novel UV-absorbing compounds isolated from an edible cyanobacterium Aphanothece
sacrum endemic to Japan, are natural compounds that are promising as a cosmetic ingredient. It has
been known that the accumulation of saclipins in 4. sacrum was induced by drought stress, but its
biosynthetic pathway was completely unknown. In this research project, we focused on lipoxygenases
as the responsible enzymes involved in the biosynthesis of saclipins and analyzed their functions.
As a result, it was suggested that As.LOX2, one of two lipoxygenases present in the genome of 4.

sacrum, is involved in the biosynthesis of saclipins.

1. EL®IC

HAWE A OWAKYES 7 2 232 F V) 7k Aphanothece sacrum 2. Z A4 ¥ 7 ) LI EL »
SEMAHINTEBELEDLD 5, A sacrum OEIKITE & 8 & HINO—FFHIRIZER S Tz
(1), BREZAL s & OBERIZ K - TBAE TR T OHENOATHENHR T TH S
HOMETH 5, BREEAIC K > MG 1T ICiiE ShTn3(1),

1% A sacrum OHTTR AP ICERIHRAEIRIZ R & BRI A RS 2 DOMENFET S Z & & Rl
L. ZH6 OB ERGEZPE L7222, 2ho OWEISEIR 2 ke 3§54 F2 ) BV
HOWATH D, saclipin A K saclipin B EA4FTTHRE L7~ (X1), Saclipin A X
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saclipin B QWM AIZEIZ 320 nm HETEABARE S 30,000 M? em™ FifEL k%<, UV-A
B &V UV-B fHKOMEA R X WL 72, F72. saclipin A ¥ L saclipin B 235 {LAE
EPRHULIER A G352 L LT L 72 [2], F 2iiiZZs > T, saclipins L7 X &% — ¥
W Fu s - YHEENE. 2 7 = VAEBIIHIER. 27 -7 VAR, e 7 v o Vg
PEMMERGME A2 R 9 Z & A5 L 72[3], & 512, saclipins 2B HEHAGHI X L TILEICRE T H
32 L %aFAEL 23], ThE DRI, saclipins 28 A F ¥ 7 7 B OIS N ORI A& I
BB THBHZLhERLTNS,

g /= = 16

o] o]

16 / o o \

HO™ 4 g = = TN 18 18
Q 1
HO
(o]
Saclipin A Saclipin B

(10E,12E,14E)-9,16-Dioxooctadeca-10,12,14-triencic acid (10E,12Z,14E)-9,16-Dioxooctadeca-10,12, 14-triencic acid

XI1. Saclipin A #& 0 saclipin B DL ki

YT I TN T RERET SEIRIIE E LTI, ZhETICY AT AR VT I /R
EV PRI UPEE IN TR, saclipins X ZNESDILEMEIIHEENRES ELEBLEDTHD,
WHIZHE T 2 RIRMEAMTH 5[4],

INETIZ, 4 sacrum 123\ T saclipins 22 A L 22K > T I N B Z &0 h - T
B0, EABRIBIZOWTIEHS 22k > Ty, AL, a-Y /L VED saclipins DHijER{A
WEThHBEHEEL TEHD, saclipins DILFEMEE A D D 2T I ENIREARRE LTY ¥
FF—¥, NUAAFLHL—Y, FLIA-LTFERFarF—¥, A IUXx7—¥HHEELTnWEEEZ
T3 (X2), RUFEHRETIE. VRS- — ¥ (LOX) IR % & T2 D 72,

1 ?ﬁi‘i’f :;_—12'
ANAFIHE-F
ﬁ' 7= FE FOr+—t ﬂ ‘j’
a-)J L s — dofal
O e
AT FAH—E
ZILI-TEROSY 1
0o Ie} _%,r% " ) _J,f:' :H
HO "u\'""""A""'v-"""""-/"'\-./”""»;.'.'-"'?"“'»;.'.'-"':\"-v;.'J"'.'M\'ﬂ".rm""‘ VX5 __-.._t} / / 0 (j
0O e
Saclipin A ho{  Saclipin B

(o]
XI2. Saclipins DHEEEAREER . a-V LV VIBERRTINAEL T2 B OB RIIBIZEST saclipin A XY
saclipin B 2VESREhSLHEEL TVS,

2. AHtBLUERTE

A. sacrum ZEIF RS KRFH BRI O RBER- L LD TRV 20w r70 -0 KkThH B 4
sacrum FPU1 #: % F\72[5], National Center for Biotechnology Information® 7 — & X— Z [1IZ
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N XN TN B A sacrum FPUL kD7 7 L1EHR» 6367z LOX BInTEHiE <5 2 BIZT
(AsLOX1, AsLOX2) D¥GHEEIH| A HiZ PCR FI7' 94 v —%#@&%dtL7z. KT 54 v =&\ T 4
sacrum FPUL ¥kD 7 7 L% L LT PCR &A1\, ASLOXI I5 KUY AsLOX2 #E{rf# 20 —=
Vo U7z, BEIEL 72 DNA WiH % KIBE BB 2 4 — 18 A U 721512, SRS 2L 72, 2
NS DRBIRY & — & A TRBEERR U 2 KIEFMEZ T AsLOX1 &5 KT AsLOX2 Dk
AEABEERBEE, 774274 —2u~v b5 74 =Bk > THEELZ(X3)., 2heo
M2 HEHE O LOX DM IZIX Cayman Chemical 10 Lipoxygenase Inhibitor Screening
Assay Kit ZH\7z, B L AsLOX1 F£7213 AsLOX2 EHE A Kb X ¥, LOX Mz k- T4k
Lk Fu~XA+ FE 490 nm THEERET S Z & T LOX #EME&2HIE L 72,
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X3. AsLOX1 LT AsLOXZ @ﬁﬁi& HisTrap HP iJ7ALBl&§é~Etf£‘L
AIX4V - VREE LR THNERT-,

3. ERBERLER
KIGHABRIZBW T, EAERBAELME U, IPTG ., FHEMH % RGHL 7248
R, AsLOX1 & XU AsLOX2 SFVEIZIIC Al tEmdi oy & UCRBIL 72, ML 228 V8 2
T a-V VUV )= LBBLXU T SF FUBAEIE E LT LOX WM BiZ M HllE L 7z
&£ Z A, AsLOX2 I3 RTOREITH LT LOX WHELSHERR X 7223, AsLOX1 O MM, &
Nahr-72(X4), AsLOX2 iE 3 DOEED S B a-Y /L VBIZHT 2P RE EH - 72 (X
4), ZhEDHEN S, A sacrum 1238\ TAsLOX2 2 saclipins DAEABUZES-L T % afREE
PR XNz, Fim, YT UIEICE 5T AsLOX2 Da-Y /L Y BRISHS % LOX WD pH
KAFEAFAE L2 2 A, M pH IS O TIRAIEEA RS Z e 072, ZTho OfRIZ
WESIZTRELZ6], o=V /L U BEERIEMAE 55 saclipins DHEEEASHRAIRIZHWTIE, K
210 L& a-) /L VEED 9 itk 16 ORESLOX Ik - CHIERILX W 2 BELRDH 5,
Stk AsLOX2 O LOX IEPHIZ DWW GREBLERLOFFE & & T & S IZFHINCHN I BEL H 5,
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X4. AsLOX1 XV AsLOX2 OLOXHGME. a-V /L VB (ALA)ICH$ % AsLOX2 HIAEHD
LOX #f:% 1.0 LL7-HIxHiizRL 7.
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