%2 filT 55t BA =

»chnology Presentation Meetings!

RIRKZE ERERAATFR
Hi® KHAEE

_LEF Y

*I‘Ei# For Paradigm Innovation SANI(EN

OSAKA UNIVERSITY OSAKA UNIVERSITY




HILEW)

‘-?
t‘ r

INFI OV IADIERAD TS TIRED
KD(C. BOHZERIDIEDCETDIESY)




EMRAEDAD=X L

B NOBENRABEZEEIT DL THD

-—%& )

EZITx=)LA

FAI>INDE
(BALEERR)

—>{LFFEE)



EEXODEYFILDIEH
> /703 )LHMROTIHL)

- EEIRRE TOERTHAEE
: 'J7)l/5!'f.l_\ﬁﬁ%7ﬁ‘7ﬁﬂﬁﬁ

EDEL
X—KTHRX

R B

REFfEERSL




ARDHBICEVEDH S

'l..i-' o *
-
*
= nnTT*ﬂiE‘/ .Il‘ ‘
3 \
" !
p i,
# |
i -
]
|
& "
L ."
%
1 ,

Courtesy of the Center for Research and Biotechnology, Rutgers University



F1% il7E5 B =

New Technology Presentation Meetings!

Journal of Cellular and Comparative Physiology, 59, 223-239, 1962

Extraction, Purification and Properties of|Aequorin,|
a Bioluminescent Protein from the Luminous
Hydromedusan, Aequored’

OSAMU SHIMOMURA,? FRANK H. JOHNSON anp YO SAIGA

Aequorin

3 A protein giving solutions that look slightly green-
ish in sunlight though only yellowish under tungsten
lights, and exhibiting a very bright, greenish fluores-
cence in the ultraviolet of a Mineralite, has also been
isolated from squeezates. No indications of a lumines-
cent reaction of this sustance could be detected.
Studies of the emission spectra of both this protein
and aequorin are in progress.
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Biochemistry 13, 2656—-2662, 1974

Intermolecular Energy Transfer in the Bioluminescent System
of Aequorea®

Hiroshi Morise, Osamu Shimomura, Frank H. Johnson,* and John Winant

Aequorin
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The Journal of Physical Chemistry 80, 2289-2291, 1976

in Vitro Energy Transfer in Renilla Bicluminescence

Willlam W. Ward® and Milton J. Cormier

Bioluminescence Laboratary, Departmant of Blochenistry, University of Gaorgla, Athens, Georgla 30802
{Received February 17, 1976)
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The in vitro bioluminescent oxidation of Renilla (sea pansy) luciferin by luciferase produces a broad, struc-
tureless emission, peaking in the blue at 490 nm. In contrast, the live animal produces a structured emission
peaking in the green at 509 nm. This difference in emission characteristics is due to the presence, in Renilla,
of a green fluorescent protein (GFP}. Addition of GFP in vitro sensitizes the oxyluciferin product excited
state, resulting in the narrow, structured green emission characteristic of GFP fluorescence (Apax 509 nm).
Under conditions of efficient in vitro energy transfer (2.7 X 10=% M GFP) the radiative quantum vield (with
respect to luciferin) increases 5.7-fold from 5.3% (blue pathway) to 30% (green pathway). The fluorescence
guantum yield of the Rentlla GFP has been measured as 30%; thus, within the precision of our measure-
ments (15% coefficient of variation) the in vitro energy transfer efficiency is a surprising 100%. We submit
this report as the first quantitative study of in vitro energy transfer in a natural biological system.



SRR T L X —F IS AT A

FRETICKYEBKEDIRILF—3 77T 2 —IZFEEIATEE
-

BELWEAEFREORF—OREREDIRILF—Z
BLWRAEFREOT /LTI ~BESENIERLZ(IBEMT S




600
o 400 | _TJ
.-;E #HEED gor B
1Y

& ® \\}ﬁ/ v
HIEFNIVE  SEILLTIS—F

®=0.7 ® =0.05

L JxS5—+







-
s A=
New Technology Presentation Meetings!

HEDA D i FA



HMEKFRAR DL =R EH

—E{bixz=(CO,)iIREND LEH



BB fENRVERDEIR



B TH3 L EPrrax

>

Light Emitting Plant
&LE




ﬁﬁ%)’ﬁf— HHH>) \’]'f'f (715/’5’/) zF]

Jrl' o
g "f” | B
=E o

rd _.”.E. - -\.\.ﬂ-

EABROH  FITUEY




(P8

[

s

2050¢%




BRHEDT I ROEERSY




EPAESEIREL THARN
RIS I RERCO, ERHBL

HOEKRSR R L DB L (G



LEPOAI (£Z=3%7)




% i1=H B =
 ERBANTEE DORRER . fRRIE

CNoDFENEMIEIZT/ZUF0FFHBELTNSDH

W-T, RASES=OICEREAEZTZRYNTILERY

HABBEOEBRICEHIEROBIEFEFRIC/O—=0 Y

thoosEFeecEALLEmEnR <—BT Bl



S F IR\




L
BREXRTSOFLESF

EATREIR (RE RIS AR FE AT ) EDHEIAT



SRR T SZHBATELTHF




P DVEY, WAL 127788
AEFFERRTHUS

2RO < THHRAERS

FEORIR LEPEETRHL



FHEARES ERIbIZE T T-3ERE

[AIIEIANFE ] B FHRRZEYIIZESEYZHRE
HEBAH T2 D L1E

B FHEARZIEDZERZEDIN TEHIBLTIEXULMFAL

RIEANDEZEDENNGENGEEIZOH
B FEARAENERERZEDI THIEH AT FE




-
s A=
New Technology Presentation Meetings!

EX~NDAFF

o FEMAVNVE-FHIHMBEOEEICAICEKRDHS., 1£3%
EDHEEBEMEZHE,
o NIAINTFEDOEREIZHEGER -EYTI5TORRIER
IEEBRR-TELEELTED =LY,
o FHNEYMEFRBALI-AMIILIR—Ia BE - 7T—FEE(CE
DDHAHEBEKR-EELEELTENHT-LY,
A>7) 78D
=Lt -
TEAEEE
P
HRTHETE - 3%5T - BIR
F—~/\—=5
7ty —
AR (T7y2a>a—RE)

Biak

=




M3 iian A

New Technology Presentation Meetings!

ARBATICEET SRR EHE

FEEADZAN : FIEEE
NSOtk

HFEEE S : 45FE2018-106866
HEEA 1 RIRAZ
FEAE ke, 2FE

. TOEE. RU=ZE

FEBADRFN  {EFFICIERE(C K DRIMR L
i

HFEEE = : 45/E2017-01877,
PCT/JP2018/002591

HFEA @ KBRKEF
FEAE  kFHEE. B2, SR

FEBHDBIN | EARYEDOIRETTE. €NICH
WDIEFFIEIERE

HFEERS @ 45F82017-013463,
PCT/JP2018/002587

HFEA @ KBRKE
FEAE | @R, FHAZ

Wy

FADRIN : HATINDOE
HFEEE S : 45FE2016-046953,
PCT/1P2017/009759

HFEAN @ KBRARZF

AT . kFHEE. EHE. wEXS. Y
d7>F>

FEADZT : HICEEE

HFAEES @ %5556 6115923 5

HFEA @ KBRAZFE

FRE  kHEEE T/ - AR
5 - IOX—)b. FiFRZ

FADZIN | =BNEEE
HFEEES @ $5F82015-097655.
PCT/JP2016/064132

HFEA @ KRBRAZE
FIAE  kHER. SRNKE
ChEFAEA

. FTHAZ.



-
s A=
New Technology Presentation Meetings!

HREILWEHE L

KR KZF KBS

A/ N—2a AR KBV ER

<TEL> 06-6879-48061

<email> tenjikai@uic.osaka-u.ac.jp
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