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DNA 2% HEelol=2 xg3t= DNA I8 ZAE{Composition Comprising
DNA binding peptide for DNA Staining}
[71&&°F]
[0001] 2 =& DNA 23 Felol=8 T8 DNA G418 =B #3

7]

Aol
(239 w7l HE /1%

(00021 $A3etdon Ags g4 gude g 1o we Bae A
AR RAMEEe U des wANAST. 2% 9ude 54 gl
of Agste] Aokl AE Vel A BuAe )Xk BALFNY o] A7t
on Aoz Bumdd /5 @ & UdER AFAt. @, DA
Aok sl FAANAL o] gake] DN AN 54 wude) o]5L AF
g A QAT, DN BAE AR Siskel DA B4 AAE BPuuae
o] g3te] AMG ATAIE obAA maE wst glvt,

[0003] DNA &5 AMst7] fside dvb¥e= dF /7 9=

o
=2
il
il
2
!
N
of
offt
ot
)
.
=

(fluorescent organic dye)E& F% AF&3stal $J
AME 9)3l- & Ethidium Bromide(EtBr)o] dnbd oz Algxm, &3 dAv|4dS

AREstE 7 $-ol& YOYO(oxazole yellow homodimer)et #e A8E Alg3sto] A
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=

31}23,4
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Jepdtis 418e 7T 5).

=
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SH7| &=
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TH).
A

7= &
H](signal-to—noise ratio)’} =il

°©

A)7t3)

=

=

A

j LN

i=]
£=12.2 , YOYO-19] A=12.1 nM)

9)= SYTOSH

DNA
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v Wr 4 5 0T R
) h= T o S 0w M
R % — o w S
~ N o S iy oF r K _
ok alol N = 1@ wm : o
T 0K -
G PT

43-5

A

T

T

st

o el
331 A} 3

S

1
(a2

[



El

1=

j LN

2015-03-27

WAl DNA

o

o]
PR

S =~
g %

&

b A

S

-

1=

o
il

AT Aol

5L

g

=]
=

[0006] +*

oy o dlo g N ®
~

) e %0 = o
3 o © " \m_ Al
S = ) o X
HT._ = ) / mo N Z..#

st il —
=0 o X

HLL JH IrL ‘N_l &o
= < = = %

- )A e -
Dl_ B ) © o
I- =
o 0 To o ojn =
T o O () n
o) o 2 gL o)) o
= 2l i o g
T o vl N Y
—_ )
K B = ° eI

Y N & B o
T o ° oW
ok eyl =K . =3 B
(CIES - ay - o
B A RW noW yma
oA ol = T -
W g " ngo o =
A
o_m = C o 5 wm W
X HO HO
7 W T o o o= w M
oY e Y

o =T B T4 o M
o Xﬁz — _ro r— Mﬂ _.Eﬁ — %O_
o 0 . o~ Ho 0 1|, o)

oo 8 = g8 2 = 8 =
N o5 = s B = @
~ I 5 ik g 3 X
on o H = ﬂ
5 2 = 7o A e oo
o B o) Nd . Moo

43-6

]

=]
[0013] (A28 A &2)-(XY)m

[0011] (XY)m-(A]1¢
[0012] ¥ty 2

[0010] &



2015-03-27

[0014] 7] k2l 1 2 2014, Xi= Lys & Argelal, Y& Trp =& Tyr
olaL, X¢} Yo A= gHE v = o, ne 1 WA 109 Agrolt).

[0015] ¥xk4] 3

[0016] (XY)m-(Al2d T =2)-(X" Y )n

[0017] 7] DukaloA | X& Lys T Argolal, Y& Trp E& Tyrola, X
¢} Yol M gHE v £ glon, XS Lys BE Argolal VB Trp B
Tyrelar, X' 3 Y o &A= dFE v & glow, 22 % nd 1 WA 10

o A5olth.

24S THH. DN AT Aol w2 FAFE i ofulwmitw
WS el 7H obuliabe] MEAY AdR FHHG: (XDn

[0019] X&= YATE H= olv|=to 2 A go]il EE of27|dola, Y&

of
o
I

1Y% 7H7 opulAto A EYER Ei elolmleln, Xeb Yo &M

HO,
4
e

0 R gk wEAsE XE goldl, Y EdEdelt,  ® wgd

ofm o] wawW, oAy EYPERS] ZFOR DNAS AN A, HAgs)

A DNAZ AZsE 5 Atk ne 1K 109 el mel WweiE AF
Ashwts o}l waekeme] wol=sh e W, no] ¥L4% AY AsE:
wou} wagesel molzst FR 9 2 oage) o T
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39

o2 DNAE A|7ts}

S|
A

tol 4%

(2] &3]

o

3 DNA &

o

[0025] (b) +& 22| DNA DNA ¢

b 71 E gae] Tbs

= Als

3

ofel &2 & Aot

Z} DNA

[0026] &= 1+&

=
=

ahee] © 5}%] A DNA(48.5 kb)

o
=r
B8R

i)

]

71 BES

gz ol pCherry®, (¢)=

-
[e )

1 A
|

L
T

(a)= DNA €A eGFP=, (b)

DNA 14 eGFP

=
=

= A DNA A& A (concatemer)

2o, (d)

s

o A5
=N |

YOYO-1=2 Z+z}

= 5 °oH.

A s =

(Electrophoretic mobility shift assay, EMS
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T 3a& MALDI-TOF #& BAS E3 A, C, G, T 2% 3= L EUE
# gYE HojFE ot

%= 3b%e MALDI-TOF A= F24S F3k glo]als of27jdoz gAsh 4-5-2

o

A MBEE HoFs Edely.
% 4% E coli(BL21) AIE WlolA DNA @A 3 duldo] o5 DNAZF A

H AL HoF= ARlo|t), (a)E= FEFO] = (KWKWKKA) 7} 44 ¥ eGFPE 3

.
Oft
S

= £ coli(BL21) AES MK 2 o] didets d% AE AVES Y =9
ol , (b)¥ HEwo =X HEol=s XA e e(FPE st £ coli Al
Fo AR B 2 FAITIE UE s =Helt. 7[R A7) b o

T 5 DNA €M ¥ dwldS ARESElS W FE Sl (photocleavage) 4

of A AL BT ARlelth.  A]FEAe] 27 5 o]t

rr

T 62 DNA 94 FF oA S ARRSIYES W A AG M (reversible
staining)©] 7}Fsdltb= AS HoF+= ARlo|t). H] @ ¥l (biotin)e] XA ¥ A
DNAZ Neutravidin® & 7§2® Fwo] 3 AomA 7}9]# el DNAS] gAo] &
5 A<E(flow channel)o] Z2= x5 £N9 pHol 93] 7hssluds A
= = R = IS R =

7 DNA 94 FF wmae Agaae weE FIR &

)

71 o] (contour
length)E YEMITH=E AL HoFeE EHOEA AAE N DNAS &3 4o @ 1

A A (concatemer) S YEFH S|AE13o] HHoE FAIHE N DNAS o|&F<Q &
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2+ 710](48,502 bp x 0.34 nm/bp = 16.49 )9} A&},

[2de AAs7] A 7FAHA HE]

[0027] I8}, HAlE Falo] 2 W@e B A Adstag @
o) Aol oA B ¥WE nd FAMoZ A9 AF Aew, ¥ owdy

[0028] A A ]

[0029] 24445 2 29

[0030] A &§&& 2 A

[0031] &= DNA xZzlolm e} 22]31(0ligo)+ Bioneer(Daejeon, Korea)<]
A =S ALE3E T} FE 8452 New England Biolabs(Ipswich, MA)S A|&S
AF&-3EFS T} A DNAE= Bioneer® A& T4 GT7 DNA= Nippon Gene(Tokyo,
Japan) 9 A|&S AFE3FSITE. E.coli 755 R% Yeastern(Taipei, Taiwan)<]
e A& npol e ®lo] #A" 4 ¥F W (Biotin-labled bovine
serum albumin)  Sigma(St. Louise, MD)9 AEL, Neutravidine
Pierce(Rockford, IL)9] A|3%<S, BSA: New England Biolabs® AES, o ZA]
(Epoxy)+= Devcon(Riviera Beach, FL)2] A|35S-, N-trimethoxymethylsilylpropyl-

N,N,N-trimethylammonium chloride (50% Methanol)< Gelest(Morrisville, PA)Y]
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Ames A7 AHESAT Ni-NTA op7bm= #x13} Zle Qiagen(Venlo
Netherlands)2] #1352, Non-SDS TBE-PAG Komabiotech(Seoul, Korea)2] #|&#<

27p Abgstdnh. 1 B8] 94 2 A Sigmatte] AFL

Y
il
ofo
ol
S
38
o

[0032] DVA F4& ¥ g9 FH]

[0033] DNA A8 Fgdwde] wdulE A2k 98] pET-15b(Novagen,
Germany) 16| & AF&3Flh. 3 A2l eGFP(pEGFP-N1, Clontech, USA)9] <
% 2o DNA 2% Hetol=5 AAsty] fste], £= Zgfo|n (5 -ATG TIG CAT
ATG AAA TGG AAA TGG AAA AAA GCG ATG CGT-3" )¢} @wlx Zzholm (5 -ATG TTG
GGA TCC TTA TTT CCA TTT CCA TIT TTT CGC CTT GTA CAG CTC GTC CAT GCC-3' )E A}

gstlom, ol Zotolmol= Ag G4 Ndel B BamHIol] oz #HefA= Aol

T3sEF gAAeAqt. FAE DNA @AE eGFP DNAES UWHAQ ANHZFRY
W O &2 pET-156b vectorol]l A¢iste] ©rald W W EE A 25T} o

dS Y3 AFE EHAHEE o]83sle] E. coli BL21(DE3) &5 FA 73]

ol
ol

A%
A
of
i)
R
rigt
i
L
e
i

Z2U=2 AMeste] LB wxo] A2 (ampicillin) I}
A HEFAUT.  HE F 0D 600mmol Aol FFEIE 0.80] B wjzhA 37 ° o A

Wge o, IPIGE HE R 1 nh RS YolFa, Aent v S

24X 7F oA wiokslg T, wiSE AEZES 12,000 X g, 10Eo®E JAEYES 3§
o F38lAtt. o] A L3 W3 (50 mM Na2HPO4, 300mM NaCl, 10mM
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Imidazole, pH 8.0)= % HAE AojFE v, SEZHAYAA

i

(ultrasonication) .2 1 AlZF &< Mx® U NEwS E& 5. o] & YA

2 3t7] §5ke] Ni-NTA op7F== @ % (agarose resin)S Al XZEE(crude extract)¥}
A F 4°CollA 6 AIZE &< HESAIF T Ao Szt did =S s A

2rltEaddE 93 2o A v, @A Az w3 (50 mM Na2HPO4, 300 mM

Mo

NaCl, 20 mM Imidazole, pH 8.0)& & A} AP rt. o]F wud &= By
(50 mM Na2HPO4, 300 mM NaCl, 250 mM Imidazole, pH 8.0)& FZalqitt. A3
AFEE DNA G eGFPEHM A ] k= 10 mg/meo)ATh. HL3 2P o2 DNA
A ML mCherry(pmCherry-N1, Clontech, USA) WAL A ztalgl om 23] DNA
J AL mCherry @A FXi= 6 mg/mlo]det. EE dMALS 50% w/w =2 A

Z/IE MRS AHgste] Aol HPH S 3)Aste] ALgHAL

[0034] &lglo] Bt Av &§ ¥ FA] A3
[0035] 1. A €¥ %L /IZE EE FH|

[0036] DNA 948 FFdwdS o]&3te] DNAE AMst= 4

e
=
i
ko
R

Av &9E e e e B Adsgc.  fe AN &

i)
filo
H
D
@,
o
)

rackell 7]l piranha etching solution(30% v/v H202/H2S04)°l 2A]%F &<F H7}

T, 33 SRT=E 7 oA Aol 3, oo o]l AF MAH W (acid cleaned

Sy

surface)= W= iz T

2

el ALgahsict.
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[0037] &) WS SFdstE /MAdsty] fste] AF AlF WS 789 (50%
] €F-2-of] =9]  N-trimethoxymethyl silylpropyl-N,N N-trimethyl ammonium

chloride 200 W= 200 mle] 3z ZEFFo Yol AZH)o| ©1al 65 ° CollA] 1241

K
rlo

ot FAuk.  MEE THe BEF 25 ko] 4nH])EFT).
[0038] 2. wlo]a =2 Ad 2 Yx &3 FH]|
[0039)] 4 z0]9] mlolm 2 A9 L 450 mme] U &3S 93 AgZ ¢ o]
Y (silicon wafer)E gAY dE E3slo] A ZstgTt.

SU-8 2005 EEHAEE

(Microchem, Newton, MA)E 2] o]y ~¥-F ¥ (spin-coating)dF T,

=z

°] %
(baking)ate] 350 nm UVell :=3A1A HES THEok. o]F ThA] Mo, =
o] AHE ¢o]xE SU-8 t®EF T (developer, Microchem)® T &3} T},
oj¢} o] A#EE wmpolAR AMEES U o] AHelE shA &al AREsEIt(soft
lithography).

[0040] Y= &35 AAsH7] #18ke] 450 nm o] at= 2jady] e
(etching pattern)S o83l o™, 4 um o] wlo]a=z Y dHoloE {9 &
= WAew  glo] AT o]F wEolxl  ugd HiE fel
Polydimethylsiloxane(PDMS) Sylgard 184 Elastomer(Dow corning, MI, USA)E <&

AHg3hgie.
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[0041] 3. & & (Flow Cell)

[0042] DNAS] 3 % #& AT & FA9] 35S o83 DNAZ Z4dA H

F7] flal 25 A v, A, AW £He sdel= 2Eds flol 100
m = Fole] ¥ Heolzwr nAstt AndE Sotole =dzddl= AT

pipette tip)= ©|&3to] AlgE dFd FH&sa, =5E FE dAsta oF

5= 39y, &5 A9 42 2 3x17x0.1mm (L x Wx HolH, & HF3
= 5.1 w A=A, Ao ARE H £S5 AAS £%(0.150 mL/min = 8.3

mm/sec) = ZFA3}7] $3] Syringe pump NE-1000(New Era Pump Systems Inc.,

Wantagh, NY)& A}F&-3}$iT).

[0043] 4. A= NAE TH FH|

We wade g 96 48

A

o ¢

=]

[0044] P &G4 &8 Fx

n}o] @ ©1-BSA(1 mg/mL, 10mM Tris, 50mM NaCl, pH8.0)= FZ¥ 3} th. BSAZF &2

=8
o

HEE 58 %ot w2 A]7l t}e, Neutravidin £4(0.25 mg/mL 10mM Tris, 50mM
NaCl, pH8.0)E& FYsta ALor 5 ZoF =o} Ft}. FEZH Y

Am WgAZ T, BAS o 142 54

A

(neutravidin)e] Wl S&EHLESE 5
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[0045] DVA F4]-& FFHHEEL o] &3 DA HYExIS] G4

[0046] 7371 WHo= A dMdS 10 /me F== g4sta, A}
aAEHE B2 DNAS 3433 o45(0.2 ng/, 1X TE, pH 8), 3]21% DNAS®} DNA <441
€ FFENAES 111 v/ve HEE 4§, FHA 5 Bk A2 wEARA

o wbgo]l % DNA A8 FdEA-DNA BEE 7] Wi eR AT wlol

)
=5
g
=2
2,
B
N
2
[o
il
M
2
>,
o
i
X
&
o

Az AE(EEe] 4 )el EHFHA HE

g3 gujgdow s,

[0047] FF &n]F = DNA A3}

ol

[0048] dvd & S 9 Fe dr7d (Olympus IX70, Tokyo,
Japan)©l]l 63x % 100x2] Olympus UPlanSApo oil immersion iE#dA=E AAE 9o
™ 31A #o] A (LBX488 % SLIM 532, Oxxius, Lannion, France)& A}-&3}%tt.
o)A e nultimode optical fiber(BFH-22-550, Thorlabs, Newton, NJ)E %3j

A&y, 2+ up#y d X8 notch filter(Semrock, Rochester, NY)Z AF&35}

o] Yo7} EMCCD ZhlglZ Eoje+ AS WA, 3 dAnd A&
EMCCD 9y#x1¥ 7w 2} x| (Qimaging Rolera EM—CZ,Surrey,BC,Canada)% =3 16 bit

TIFF &2lo w2 AAstgom, AXEQoO]E I[mage Pro Plus(Media Cybernetics,
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Rockville, MD, USA)E Al&sttt. olm|x] AT zZo] AL 93] Image] &

ZEYolet wHAEo] N2 Java plug-ing ARSI

[0049] DNA G 44& FHFHGHFO sjaldt+ £4° EMSA(Electrophoretic
Mobility Shift Assay)

[0050] 52-mere] &aFEdlLEI=(5"  CTA CTA GCA CAA TCG ACT GTA
CGG ACC GAT CGA GTC ACT AGC AGT CTA GCA A 3" )9} 2R FH A HIS o]
B g t}o] A o] A (hybridiztion)sle] ©]=7}=F DNA(double strands DNA)Z WFSSIT),

o2 98 FUP FEe] ¥ LURFIUCEEES Fuo Yo vhg

8

= =9
LAl ghAl el FobERlth. whEolRl o] ke DNAS 1 x TE M¥E AEs)
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