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HIF-1a, hypoxia induced factor-la is regarded as a target for drug development in
several diseases such as cancer. For high throughput screening of HIF-1a-targeted drug,
we need to determine the activity sensitively and quantitatively. In the present study, we
proposed a method of fluorescence correlation analysis on HIF-1a activation in which Co2*+
treatment against stable transformants of GFP-labelled HIF-1a mimicked hypoxia. In
fluorescence correlation spectroscopy, we observed fluorescence intensity fluctuation within
a volume element which fluorescence molecules enter and exit because of the Brownian
motion in solution or cytosol. When one-component model was used for the analysis, it
was difficult to discriminate diffusion coefficient of active form of HIF-1a with inactive one.
In two-component model, however, a fraction of slow moving component, GFP-labelled
HIF-1a increased significantly when the transformants were exposed to Co?". In the case
of high throughput screening for HIF-la-targeted drug with fluorescence correlation
spectroscopy, we should use the fraction of the slower moving component to judge the
activation.
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Fluorescence correlation analysis of GFP-labelled HIF-1a in stable
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Fig.1 Scheme of HIF-1a
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Fig.2 AcGFP-HIF1a transformant

2 — 3000
00 W

0

Intensity
[ kHz

0 0.5 1
Time[ s ]

0.005 r
—Raw data

— Fitting

0.0025 F

G(1)

0
0.004 0.04

04 4 40

Tiume[ ms ]
0.0005

» 0.00025

¥

Ao 0

-0.00025

Fig.3 FCS analysis of cytosol in a living cell

FHRESE S EOWRINT — & 25tk L Eq.1 i L7z »
TRNT L7z, fEFTHI E L CilaE 2 7 — & % Fig.3 IZ
Y. ERERLEORRIIT -4 Thb. MItER
JREERR T 5 7o Ol 758 & 6 T-3HE — RO
AL o Xo®NMEIL 1 BMICHRE ST



Thd. ZOMITIZ 1700 kHz F2E OE TS W T
Wiz, Eq.1 296> THCOMHBESHT T2 &K (56 2

Bohiz. ZoERNICELEE CHEBIREIC Eq.2
RN _RIET T 4 v T 42 735 LW ARV T
BIF Lo TWE(TRO—S#EEB L O TROEE).
CoZ*ALBEE L TR S il & Co LB L 7= 1 6 #lR D
ARV 3 L OMED & OB IR E TR © £ & RERICHENT L7z,
Eq3 2 LMo TILBMERZHE T L L, ThEh o
FricBU 28 & %7 OYE#ESIE 27 kD @ GFP @
BEITIFE—F L, Co BT L » THBEBNEE I/
S Dz iFen ot SRREIENC L > TAELTIET
DRERENH /)7 (GFP-HIF-1a, 147 kD) 1Z#0)A
NHESE 2 X7 RO O—IZ 3 & — /o fifhT Tik
VAT INTRREMENR D B .

32 RROENT

HIDO® 7 v a r THRONERRIIT — XX LT
Eq.4 12 U722y o T A fRAT 24T - 72 Ml E TlX Co2*
WEZ LW GFP-HIF-1aD & y N AEICHEM Lz, 2
UL Co2HLRIZ ko » T HIF-1a® Sy R 3 8 4,
GFP-HIF-lo3 I CHMLZb D B2 H5ND. 2
TITFHRATHIFRED U= 2 Z 7 a y b3 L ORI D
BAZE L. £72, Figl Rt koo aehn-
HIF-1ol3#E~BATT 5 Z EBNEH SN TV 5. EBITD
B IIZ S5 2 oy N EST 2R MLNTEY,
ETHRRDRITIVTHEEE L 22\, SEE =250
GFP-HIF-1aD kA 3 iciZfrbh s 2 & T # L vn
H LR, ZOZ EIIEBITICL D REREity X
7 DR BIREMEE CTIIMETERP o722 L EFJE L
RN,

3+3 HMIMEEYB X OBEE S ORI

HESEFH BA Y SEFHA T I B N e BLESEIR N IS B U B T
RN FOHAY ZFHT 5. EE IR KME kHz
DOHIEIRE TR N & L Z A% T kHz TEHAIL 7=,
AN TOESES N7 ORBEZR S THEN D D)
H LRV, F 2 TR Sy & B Sy & R L CEot
Ry OIRE D S, WEMEBESN L-. Fig4
VA B Sy fE AT O R T H B . Figd BRI T X
T, WOGHEREE X+ kHz ~55< 72 0, ERIIZE
iz B BRI E D E T4 v T 4T
X7 (PRBLIOTR). Co2HLE L TWARWHI & Co2t
WM L=l e ZNEN3 1T 4 v Y ah bS5
BROKHE 2 T8 L Caotim B b & 2 FARITHT L
7o — R FRAT Tl Co2 RLBRIC X 2 fEi e i 0 A 5 72 1
IR CTE R Do 72h, RT3 5 &, Al e
LB Sy O )T C Cot LB X R E STz
GFP-HIF-1lo0 &G y AR LZ. AEfiazE-o
52 LR <R TEZHIRE TO GFP-HIF-1ad HE I
IE0 TR, HaNS Z LRy B L o8y
DEELZFVIEL LICL > THEBITOHRRTE -,

Intensity
kHz ]

— D

o o

o o O

0 03 0.6

Time [ s ]

—Raw data
— -Fittig

0.01 0.1 1 10

0.006 Time [ ms ]

Z 0
-0.006

Fig.4 FCS analysis of cytosol fraction
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