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[ Abstract] Photosystem II core complex (PSII-CC) is one of the representative
photosynthetic systems composed of antenna and reaction center polypeptides. PSII-CC
contains 35 chlorophyll (Chl) molecules with all the absorption spectra overlapped, and
accordingly, it was impossible to selectively excite Chl at a certain configuration. However,
the number of f-carotene molecules is 11, which is less than that of chlorophyll molecules and
selective excitation of f-carotene might lead to simplified energy transfer pathway of PSII-CC.
In this work, we have investigated excitation energy transfer dynamics of PSII-CC by means
of femtosecond transient absorption spectroscopy measurement. We have selectively excited
[-carotene molecule to elucidate the excitation energy transfer pathway of PSII-CC.

[F] eGSR W T, 7o T FEARICE > TRIN SRt x L
¥—ix, AR o rHEE- 2 VX —BE) L CURT O E TR i, B BSOS
DEREI SN D, 2 bR —BH), B BEISERRIIIER &I m e
AT N5 720, A RBUSTEFIRIZIE 100% THITT 5, L7 TEARK
SRR A EAEICEIHI L, 20 OMEEA LT Z EITEETH D,
YAk 1 =2 7 #5 1K(photosystem 11 core complex, PSII-CC)iX 7 > 7 7 & K& H L
ERFOVARY X BEAERO—2T (K1), ARSI Z2 R+ 5 LT
HIERET VRO —2THY | Z< OWFENTHOITE7Z[2], PSI-CC IZEHF L L
Traua 7 4V rR 35S HEHESEEENTEY, FEEBICHHAMENR 2N &
DB E DT RIVX — B ENRR I & iR
H3 o2 LR TCH-7, —FHT
iR = s o o = ol W [ P VAL
< ETFEBNLEIT X > TR A
WENRLT M50, g nT
DIERFEHEEIZ K - T PSII-CC D=
KX —BEREK Z B TE 5
ZERHIfE NG, AlRFEk &I -
a7 RGO 7 = A N R
FEW IR X - T PSII-CC D= K |
jjf ;;j - f’?gg j};;“f% R eechoescens wulcomus SWOB L)




[FiE (2B - Bim)] SCIRIE AR 47z Ti:Sapphire L —— (Spitfire, Spectra

Physics) TH Y, TDOHNEE—LATY v X —T2O00—AIHEIL, ZNZE
Z JERIENRIE SZ 2 R U » 7 HEEZS (NOPA, TOPAS-White, Light Conversion) 35 &Y
AR ST X R Y 7 EES: (OPA, TOPAS-Prime, Light Conversion) (23 A L., %
FEEMELTI2 o7, NOPA D HINFFEERIZIE U CTHELBREZIT/20, BhiEkte LTH
U2, OPA OHIFIIE 1180 nm IZFHFE L. 7 v bV o 0 AU L CABEE 34
S, BUADEE LTHWE, ABRGIZESIZ 2D —AIchEl S, AFixaE 4%
BRI, bIAFEBRENE LT, TNERYALT T X RV T A F— KT
LA TR &SIz, WERIL AT L ORGEE S B, Bk e & 8L o R o
Kerr 20 R HIE O RATHAS EMIIE STz, B o v g% B CIEHr R JE 1 5005 il
S — MEDO A CAHBEBIS L > TRED b,

[FER - BE] 1 HOLEE &K 510 nm D
%tﬁ%%v%fmumwﬁﬁwWXAﬁ
NV EIRT, %tﬁ% 400-500 nm | g-
FaT DOREERED T —FITENT
HADIE S, 500-650 nm | f-H T D
&%%@%%Wﬁh@ﬁ?éﬁ®%%ﬁ
BHIEN D, X5 700-900 nm OFEIKIC
1% S, S, BRITEN T D IEDE 5 B
SNd, TNHDOFHMHB IV S-S,
AN DAE 7513 100 fs FEEE TR L, FIFFIC
680 nm (27 1 v 7 4 )LOIEEIRED T
—FITERT2A84DES. I 510-650
nm (Z_X—X H a7 O SPRREDWIN OfF
FINHBE LTS D52 bbb, 2Ok
L. B-F a7 v ONEERIL & [RIFREIZ, B-7
o7 mbrzana T )L ~OEE®ET R
X —BEINEIT LTINS EETRT,
5 3 (R 490 nm () 35 £ 08510 400 500 600 700 800 900
nm (§%) @ PSII-CC DiEPEWRIL AT v Wavelength / nm
Olebike e 150 fs) &3, JibiEL i £ 510 nm Fig. 2. Transient absorption spectra of PSII-CC
D p- a7 DIEEIRED T Y —F D excited at 510 nm (excitation pulse duration: 50 fs,

AAbsorbance ( 0.01 / div.)

KiEFE1X 496 nm THDH DX LT, b excitation energy: 30 nJ).
Bz 490 nm ORI 13 488 nm & K

flicB S, ZoZ &id, BEEEC 4+ 1507

KFEL T, BARDOMEMEICFET D - — 510 nm exc.

T roNERBIE SN TS Z & 2R
BLTCWD, i@ T, - a7 Ok
b 2 AF L 7= PSII-CC D = % )L X —RH)

2T 490 nm exc. /
0

A AAbsorbance

XA FI 7 AL CGEimd b, 27T
3 3
[2E30m] “x10 8~
[1] Y. Umena, K. Kawakami, J.-R. Shen, N. Kamiya, ’ | ’ I = f
Nature, 473, 55 (2011). 440 480 520
[2] Y. Yoneda, T. Katayama, Y. Nagasawa, H. Wavelength / nm

Miyasaka, Y. Umena, J. Am. Chem. Soc. 138, 11599 Fig. 3. Transient absorption spectra of PSII-CC
(2017). excited at 510 nm (green) and 490 nm (blue).



