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Abstract
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Figure 1 RHEED patterns of (a) pristine bilayer graphene/SiC(0001), Li-intercalated graphene (b) before annealing and (c) after annealing, Ca-
intercalated graphene after intercalation process [(i)-(iv)] for (d) 1 cycle and (e) several cycles, respectively.
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Pristine AB stacking

AA stacking
[1100]
[1120] Ca (V3% V3 R30" )
One Beam
(MB +7.5° ) Many Beam

Figure 2 Simple schematic view of bilayer graphene and Ca-
intercalated bilayer graphene neglecting the buffer layer and
SiC substrate. Shown here is the expected Ca-intercalation
change in the stacking structure from AB to AA type, in
analogy with that from AB (graphite) to AA (bulk C,Ca)
stacking. Beam directions of the one-beam (many-beam)
condition along 7.5° off the [1100] direction (along the
[1100] direction) are depicted by the green (black) arrows,
respectively.
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Figure 3 TRHEPD rocking curves under (a) the one-beam condition and (b) many-beam condition with calculated curves for pristine bilayer graphene/
SiC(0001). (c) Schematic views of the structural analysis results for pristine bilayer graphene/SiC(0001).
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Figure 4 TRHEPD rocking curves under (a) the one-beam condition and (b) many-beam condition with calculated curves for Ca-intercalated bilayer
graphene/SiC(0001). Schematic views of (a) the structure models for the analysis under the one-beam condition and (c) the structural analysis

results for Ca-intercalated bilayer graphene/SiC(0001).
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Figure 5 Temperature dependence of sheet resistance in Ca-intercalated

graphene/SiC(0001). The resistance dropped steeply at 4 K
and reached zero at 2.2 K.
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Abstract

RIMEEWIHEYPREYIFIC X D EBRE NS D DB L MG 2R DL AR CH 5. TNHIEZEALEY)

2R d T L b S,

ZRIERERD RIME BV OREZ M2 LA T T SN TV S,
fE - BEfNT &, ZTOZY YTV YT ODVTRNT %,

1. FL&IC

1-1. BEREIC K B2 RAICESMDES K

RS LR i & UTe k4 s BBEiIc LR % 4
EETH S, NITUVTTHOENE LD K SITRIRIC
EEL, SHEEEMEERC TRMEZRI D, RFEMIC
EIEICZRRIELIRETH D, #2200 FRICHHEN TV S,
FARE O H I RERF L LTSRS =
TBENFFLN, FIZIFCNETREIN ZPEYDE
DO IMEREDEFEM TH B LI NTWV5B, Lhd, ik
FRIFADVEBET 2 2RI E MO BB, — A
BETRAONAEVWES Ko — 7 HESHRKISZHES
BBV, oK TRIMEAYIOFEK] LB WVWA 3
HHRE TH 2 M, KBz EET 2oLy & X,
LW BBV R S, EEMNEW, 2 R D in vitro
KRN T WM, LT/ LEWRNERL TE, M
ETHIRA D ATRETH 2 FOFENH O, EE IR D
BH 5 BB D RS RIS IR ICE 2 £ TO—#=D
W25 21T 5 DICIERITERE N L. TO XS KRN DK
FRER L R IRY AL 5 RS2 7 BF D f S 72 %65 15 2 A=Y B
D—DCTHBHEEA %,

2. IFILNVGHEES CotB2
2-1.2o0F 7 2 F EEGHICETS CotB2

voat s ZAF T IVRACEYOHRTE 20 DK
FZERTFHOMRENZE VTR THEE N, 5-8-5 BB
DERMEZFFD (Fig. Do 1992 1T Aoyagi HIC K> T
FURR B Streptomyces melanosporofaciens MI614-43F2 7 5 Hi
B - RSN LBET, lysophospholipid D i HlE T X
TIVAE S 72 7K 57 iR 9™ % lysophospholipase 2 [H% 9% C
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PUEYIE, REFICHHENZ LODZEIFEL, BN TNSZHFM LT %,

AR TR EET A D FER U Tz 2 DOFFFRE DO

- H CotB3/ HO— H
o~ "F’OL/>\\ H CotB4
CotB1 CotB2 —
+ — | [ —< H —
p
PPO\/j? x 3 OH

(2R.3RA4R,7S,11R,14R)
cyclooctat-9-en-7-ol
(CotB2 product)

GGPP Cyclooctatin

Figure 1 Biosynthetic pathway of cyclooctatin.
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DIERR 7z —2IIT5 T e MHE N ExR o7z (Fig. 1D [2]
CotB2 WED X 51T LT T DX S Atz S AL
N TIT> TV B WICHEIENE =2, YR TR
RIS DN AREIE X RFRIATH D BFMICZ Lo 12728,
A I Z DR AEIRITICE T LT,

2-2. CotB2 DS &R
KEEZRCTHEL, L CHEBZ CotB2 X
T BOREREEITY, L AFA @z R
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%, native X RTEDOV A R —HEEE L, KRS
WORET Il THET7 IV I ZI)VF A Vg
GGSPP #HEADKEE R, ZTNFN 1.8 A DREETIE L
7z (Fig. 2A) [3]o CotB2 (FHED a- NV v 7 A SRR
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Figure 2 Crystal structure of CotB2. (A) Monomer structure (left), dimer structure (center), and GGSPP-bound complex of CotB2 (right). (B) GGSPP/
Mg*"-binding site. (C) Interior of the active site recognizing 20-carbon chain of GGSPP. (D) Model structure of CotB2 bound with the CotB2

product.

DRT Y FBFEELTED, ZOAD NSIEHEAENIC 2
AARFEET — T CTHB T ANTE VB v TFEF—7
& NSE/DTE EF— 7 WFEL Tz, GGSPP & ATIRE
ETE, GGSPP WMIEMEHULAT S FRIMGEICIT O 7272 %
NTwiz (Fig 2B). F7z, WEMICiE iR Mg 14 Vi,
GGSPP DY) Vg K UKD, NSEDTE EF—T7 D
Asn220, Ser224, Glu228 & [/ \EARLNL THEE L Tz,
TARINTGFEURBY v FEF—T D Asplll ERT v FDK
FHNCH B Arg294 & A A UHEZIEKLTEHD, DG
PEHLORT Y bDETERD, WD S DK 175 & DI
T THNBEEIICEZ SN, T ANTFUE) v FE
F—T D Aspl10 1D T IV B EEEEORSE LD 5
2, 3FZRED Mg ZHE T 2REZFD, BEEKIEOHD
DATY T THB VD VHEE C20 DHIVELFAAD
AFMED MV A—E75% T EHHEMENTVE D, AR
BTIRZFOEI M BRI Nah>7cT &b, K
JEBHERD — DRI Z L 5 A T2 D EEZ T 5,

IC, STFRISHTY T=T=F N iz 20 {8 D o 8 L& BRI
W EICHEBOFSEIRT 2/ BEREL, BUKIET 2 BRI,
ZNEWL O ORI KD HEN TV (Fig.
20), TOREERICIC CotB2 EEMIGEYI TH S 7t
IRy N 9-LYT-FA—=)VEDRYFUTVIal—Y
AVETIWEEHELIEECT A, TNHEN 2 DDEN L
AMfeayTr A= arERo>TWVWBT Ehbhoz
(Fig. 2D)s TDT EME, AKEED CotB2 DIEMEHLLA
I BT EME Z MK T % 58 13 KIS HGIC GGPP 72 ) i
Ve —ECIU ATy 74 A=y a UANEFEL T
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T ENbhb, KIS ZELRT 5 L TERGERZTR
HLTWBEEZ BN, BRIEHRIT> TWIzT )i
B RO TAAL LR S, GGPP DA A LD, KIS
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Figure 3 Proposed reaction mechanism of CotB2, and compounds produced via derailed reactions by the CotB2 variants.
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