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https://www.jasco.co.jp/jpn/technique/internet-seminar/fp/fpl.html



HILHENDRIEQD

LTAHH e EIARTFIL=IRINZAR IRV (BZIZIFES

HTLAI : mIERARIML

LT RILF—D—EBHIREINEIONELENZETT . HHOT. BIXDIRILTF—D
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BEBERDAP) DMEELURIEARIIN L, BRHNRINTS5—FEEDEE (M. RETRTR)ES
VICBRVRTL—EBEADRE (B, FRTRR) ZRLTVFET,

https://www.thermofisher.com/jp/ja/home/life-science/cell-analysis/cell-analysis-learning-center/molecular-probes-school-of-fluorescence/imaging-
basics/fundamentals-of-fluorescence-microscopy/physical-properties-that-define-fluorescence.html
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https://www.jaima.or.jp/jp/analytical/basic/spectroscopy/fls/



BB TFEDT T r—,3>  FRET

HILHEIBI R )LX—ERFE (FRET; Fluorescence resonance energy transfer)

500 ey ﬁ?ﬁbf:ﬂﬁ@@.ﬁﬁ? (if: Ii%&ﬁ) G)FHTC“‘WJ
400nm 500nm 4Q0mm i " IR, BREICGESTEFORIBIZEK
| | YVEERBHTIRR,
q D D=8, FFOTHRRIN XD IRILEF—(TH
FAICBEIL, S FARRAESFDBEIEHFAD
‘ FRET HEIILHBEIND,

//" SR TFD ey . _
o ,..:m@a;za:h [0 FRETRIE(E)IZ L TIZIRTFT B,
I S o
o | B ¢« RF—ETHETE—DMD IR (1)
_ RANS ¢+ FF—DEHKARIMLETIETE—DBIRARIF LD
REEZED .'ﬁhﬁ‘;éﬁ% BEHYESL
7—» \ ¢ R F—DEABBFE—AVRETIETI—DORITIEF
. E—AUREDHEHER
580nm &50nm WE
/ T
E=1- DA =1- DA D )
Th ; 0 R +I

D

R, =Forster distance = 15-70 A, 50% transfer efficiency

Ios @and I are intensities of the donor with and without the presence
of an acceptor.

r is the distance between Donor and Acceptor molecules.

Ro
donor & acceptorfE o EEE#

NFETE, 34, 549(2005).

https://www.horiba.com/jp/scientific/products-jp/fluorescence-spectroscopy/principle/11/
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R, =Forster distance = 15-70 A, 50% transfer efficiency
IOA and /, are intensities of the donor with and without the presence

of an acceptor.
r is the distance between Donor and Acceptor molecules.

Fr—REBRET7IETI—REBEOEMATTIILAFI—IER D EEIZFRETEIER(X
50%I27% 5, EYMFEEEBETHWSZLOFEBEFNDIGE TIEI-10nmIZE., BILERA/\D

BErF—&E7 02T 2—ICAWSIGE X5 nmETE TH S,
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EHEHATO—T DA

440 nm of 480 nm

370 nm or 440 hm

CaM M13 &

CFP or YFP

BFP or CFP

+4 Ca?*

370 nm or 440 nm FRET

/
K_, 510 nm or 535 nm

40

fluorophore in polar @ fluorophore in non-polar
environment environment

Fig. 20 Recognition mechanism by peptidyl fluorescent
probe

HIEBEDT IV r—ay

RROAILED ) (CaM) ECaniE ST H L.
CaMDAV ITAA— 3B ERL.
BFPECFPAMEILL . FRETAAAEL B,

InAADERRIT BN
RITIFREENTYI=T-Fh.
HILBRDIRENBEKIFIZENHY,
HIEHENS,

Bunseki Kagaku, 49, 75 (2000).
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o HHRO=BEEDFED

° %H}H@HE@E{TLO}E@Eﬁ (*qﬂff“?t;é@\\/q“j‘} b'fﬁg) B. Alberts, A. Johnson, J. Lewis, M. Raff, K. Roberts, P. Walter,

Molecular Biology of The Cell, 5th ed., Newton Press (2010).

* 77|_: |\_:/Z (%H}ﬂ@%)tﬁﬁﬂﬂﬂ@igﬁlﬁ Z. Wang, Pfltigers Arch., 448, 274-286 (2004).

o PEZELOAE. MBIREGRR. MBINRRECOBVWTKHRERS

S. F. Pedersen et al., Am. J. Physiol. Regul. Integer. Comp. Physiol., 291, R1-R25 (2006).
F. J. Heet et al., Br. Med. J., 323, 497-501 (2001).

a+
L —
Na+
K+

7

K+

Na+

Na+
THARFRm OIS HEHARRICHIID ST FIURE

MHRRREDA A > F v RILICKD K EE (CKDEADITHA,
K+ DENIRZEALZEIA A= D AR DRERA




Kt A -2 5 E (Potassium Sensing Oligonucleotide, PSO) 3/13

-PSO & (2-
K+C kD TDNADIUARTHEIEDAZRK
HAERMICLD [ENHIBTRILF—FLE(FRET)] 2RALEEXTO—T

4 )

TBA@E?I@@T GGTGTGGHKToeptor

K+/Na+t&EiRE
545 {5

J

TAMRA
1

Fluorescence Intnsity

500 550 600 650
Wavelength / nm

S. Nagatoishi et al., ChemBioChem., 7, 1730-1737 (2006).



Kt A -2 5 E (Potassium Sensing Oligonucleotide, PSO) 3/13

-PSO & (2-
K+ LD [DNADIUARTHEIEDAZHK
HYEERMICKD [ENHIBET )L —FZEN(FRET)) #RALEEX IO

K Acceptor\

Do

—_—

"N Y
random coil quadruplex OFEHENELEEMET
\_ /) U HBISYBEIRLE—HERBE )
FAMETAMRADE Y #E LE(Ratio) FAM
a1 s TAMRA
Ratio = F.1.585nm (TAMRADE H38E) =z ‘
F.I.518nm (FAMOBENEE) £ T
35 §
3L e * * §
WBE - TO—TRE . ' :
[CLBEEEPIRL ¢ -
KHEEZ EE 06 B_jmms
5 12 500 550 600 650
054 - . Wavelength / nm
0 50 100 150
[KCI) mM

S. Nagatoishi et al., ChemBioChem., 7, 1730-1737 (2006).
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|1

PSO-5 Tgf
- ;)

?‘Lo* oy i

GGTTGGTGTGGTTGGTT

FAM
FRET 120 min
FAM K
P \V 150 3.0
" TAMRA 2 I{
TAMRA - Y 7 2.5 I
e £ 100} ~ 201§
[ .j \. 3 & oq5F 3,
5 § I‘!
g 2 | g
2 20
'\./ s ¥ 05[ } }HHI
T8 0 ol 1 ]

1 1 1
52'0 = 56b ' 60'0 . ) 0 50 100 150 200 250 300
. BHEENRTF K Wavelength / nm Time:d min

RN T DEAZE(L R URati0Z
Biotin~TrpSerArgSerLeuAlalLdiysl euAlaGlyLeuAspd! A CORAZ(CRURatOZAE

/uu':|:'|0)'J J7) I/Q’I’A/I’X—//U(L_E%TW&D_CEEUJ

K. Ohtsuka et al., Chem. Comm., 48, 4740 (2012).
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16nm
(Con A:10nm,
StAv:6nm)

2.0

19}

18}
1.7}

I:541-637 nm / F493—553 nm

16}

K+ OOfRa s R
LA D,

HICHED

i E l5e

Biotion{bConcanavalinA, StreptAvidin
ZIT 9 C ETRERAICHBEL

50 100 150 200 250 300

Time / min

WRSMERE (CPSORBIHEE . TR h— TS J

{ KHREDA A= J(ICHERDY

BH &R, 23w (2013).
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http://ruo.mbl.co.jp/bio/support/method/sds-page.html



W == I
T ILEKE]
7HO—XTILERIKEN. RUT VLTINS JL(PAGE)ER K E.
SDS-RUFT O IL 7 SRS JL(PAGE)E R KBNS

T IVEIL THARRE Tk E 9 5 X 57 B (PAGE, SDS-PAGE),
TINEBBIRETERITHIH I B (THA—X)DH D,

|
|
|

|
Il
0l 1
il

DNADREDIHE . DNAITHEE T HRENMEAF—HL—3ZFE S EMN S



TILESKEND LA A

) &1\%;{& D?IA&EH— L
\
-1\ [K =\ =
(T \ =

\
DNABF F D
)b Al

BEIA A




DNAZRB 77K

DARSEDNAIZ]ES T AT F

) L7 A< AR (EtBr)
ELAENH D=8, it

DEBERIAFHAINSGZEN

4R

CyberGreen, GelStar/i &,
EtBr&UERET. 1\ 0%

IR DENERMNERSE

SNTLVS

IFV L0 FEEr i DNA DiFEE
BETAUAEETHS. TADSEErET
V—DHEETIHENR (FSy931F) 260
HLTHREALELE, DNa EESLIEEE
THRELTIOTHES.

FEIEZ 2EA5h3. 1 2RONADS @
IxNF—EBMTES. EIBrEEITH T
DXERETACENTEY. TOSRAEE
IS TRILF—EMUALGT LT E
Ly, LipL., HEBELSEDNA DS ITFL
F—&Holr. Thid-TEEREICTS.
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ARAFENfEFCREEDLI LTS, BULE

[&]

DNARP R |
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HEEFE>TLS. BICESEFTORT o212
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FEhTEMEEEEF AT S
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ERT 5. ThicHLTESEETHRCDELED
I FILF—E LToRBHFRIERCT
o, EIFNF—FLT—BHT AT iC
Ba0THD,

EtBr & DNA O E{FH

i R o T e e (R R

https://www.yodosha.co.jp/bookdata/9784758107327/9784758107327 _columnl.pdf
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CORBR MOFBENSENETEANELZBLET ., hoSFEELRFR. REDFIEHILFEA
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https://www.thermofisher.com/jp/ja/home/life-science/protein-biology/protein-biology-learning-
center/protein-biology-resource-library/pierce-protein-methods/protein-gel-stains.html
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https://www.thermofisher.com/jp/ja/home/life-science/protein-biology/protein-biology-learning-
center/protein-biology-resource-library/pierce-protein-methods/protein-gel-stains.html
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https://www.yodosha.co.jp/jikkenigaku/nucleic_acid/vol3.html
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BERR 6ERE (T2 BPB, XC)

IF DL TAIRAR(10mg/ml) :FBNFEAT A HY . BRYKRLIZEER!



RUTI)ILTIN T IILERKE
(JEZEPAGE)12.5%F V) ILTIFDIBEE

© N o U0 bk

10.
11.
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KENEIZ YT HERIICO—LENT,
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BARLTILDEARIZEIYRNTEONRELY,

200 VTO0R ik B9 S (BfE L. KiRICE-TEILT S), 20DERDHZIDERNT ILIRETRNYISA
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https://ruo.mbl.co.jp/bio/support/method/sds-page.html
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3.1.1. DNASBAOT H0—24 VREOER

oA sz e
opYs =Dl s 1-30 kb
7% 0.8-12 kb
1.0% S 05-10kb
HEig e 04Tk
9 . 023k

3-4% sievedagarose ~ 0.01-1kb

3.1.3. yVINOHABADRUTZ I UINT S RTIVBRED

BR
Protein sizerange
B s T 57-212kDa
75% 36-94kDa
o ~ 16-68kDa
15% : , ' 12-43KkDa

3.1.2. DNASBRIORU7ZIUILTS RS LREOER

o

Gelporcntage | DNABarange
3.5% 1,000-2,000 bp

5.0% 75-500 bp

8.0% 50-400 bp

12.0% 35-250 bp

15.0% 20-150 bp

20.0% 5-100 bp

Eppendolf 1%Z04 kU



TIWEELERBEED

Wi

32.1. ®RBEMRUTZUIT S RFIVTOEROBE

‘Bromophenol biue = Xylene cyanol
e e ~ 100bp 460 bp
A | 65 bp 260 bp

8.0% = 45 bp 160 bp
ET e e | 20 bp 70 bp
e E 15 bp 60 bp

200% : ' 12 bp 45 bp

322 TERUPZUILT S RS ILTOBROBE

| Gelpercentage | Bromophenol blue __ Xylene cyanol
50 __ﬁv‘_j Ao | | 35 nucleotides 130 nucleotides
B0 HEas 26 nucleotides 106 nucleotides
80— _ 19 nucleotides 75 nucleotides
100 0 ' 12 nucleotides 55 nucleotides
"20.0 = : ; 8 nucleotides 28 nucleotides

Eppendolf #2045 &Y



SDS-PAGE & &

TILHRDIVINIBEEERKEISEDE, INSGAVNIBEIRETILORBICUO IS TIZE
KBEITHIDT. A FEDIRICFVINIBEZRHITD_ENTEET . TILDIREABZBEYIRIT
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Figure 2. (A) Primer/template used in the polymerase stop assay. The
template contains a region consisting of four repeats of the human
telomeric DNA sequence d(TTAGGG), which forms a G4'-DNA
structure under the assay conditions. (B) Autoradiogram of the poly-
merase stop assay products. 5'-Labeled primer was annealed with the
template strand in 10 mM Tris, pH 8.0, containing 50 mM KCI. The
primer/template was incubated with the carbocyanines at the indicated
concentrations for 15 min, and the primer extension reactions were
initiated by the addition of ANTP (100 pM), MgCl, (3 mM), and Taq
polymerase (2.5 U/reaction). After 15 min incubation at room tem-
perature, stop buffer (95% formamide, 10 mM EDTA, 10 mM NaOH,
0.1% xylene cyanol) was added and the products separated by PAGE.
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