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(a) x= Ao, #ld gl A4 5= 9o, =of &9

(b) (@) EANA Axd A4S HAE &4 W& Tt Gl
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atg BU QAo E(SDS)] EASHE B 95k EAFA Sz B ol 544 WS W op EAES E3 ek 554/
F71/2 EFENA 1 D(fixed) A A MEG 2 A 4710152 Fa oA Lelsta,

A7 HEYASE xE= ASoa, dd ndE X&E = e 3] dukdle] iAo &4 125 2zt kg sletE R
10%9] 4840 WEhe = 284 ol Eat o)A ZE G 1x107 1014 1 E(mole) FE2 A8t 1, & Aste] Wl
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7% 10.
A 9& el oA,

) AA W EE 2t FelolaPel] =, olbE s B 5 A2 BHOR S vud 4% W/EE 4T P,

2oy o A 28 Fbg 3135 (photoluminescent compound), A 22 ¢
5l A

2 AZ7)(protein detector) @ MA|, E5
L (particular water) = A 9 (bodily fluid)o| A @A S HA=3+= H

off 3 Ao,

WA 7=

HA7A] oFFet Gy slgtEo] A vk e, 4R Fakg s E e A~F ot Q] 9 E(squaraine dye)E &
o] B&F, B3] = d(indolenine) AlE 2] ~FoldQl A5 E &t} Jd=dd Al AFold 95
ofgl] dukA o2 F A& A& = v x| 3 315hEo|t)
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A7) AubA ol A, X S, Se Hi= C(CHy),0l 2, Ry & 7]o|u], Ry= H, ¢47] = &z 7],

eyl A= 2Fotedl due A e v SFES 238, d& 9 E. Terpetschnig et al. in Anal.
Chim. Acta282 (1993) pages 633-641°] BALE o] it}

o] AR 52 Z &K Zon B3] & Foae] dulA el EAd Ois HAd A< HE(qualitative detection) <
?13] AF8-H Tt SN A, 53] &Aool &5 = Ao =5 AE8H7] 98 o] FRES AFEEH] HlElA =,
dET E Y vasy Z2 dFo EFES X5ete Sullol A & A ofof st} gl o] QlEH|Ql AFol Q]
29 E/veks o HrtE u, FFA oA FZ7H7F AT oA Q1EH =Fol A E BN WHE gX HAE &
o AMFo A Tl g o] EA s BEATHS HAIShE A W d Woln EXste Ty S AAgstr] f18 A
235 F= gl

A o A o] Tl o] HeFA FA1S Qg AAje] WH2 A S
Biochem. 72 (1976) 2481, 22 (Lowry)[O. H. Lowry etal. in
acid) [P. K. Smith et al. in Anal. Biochem. 150 (1985) 76] <}

9% B Y =¥ = (Bradford)[M. M. Bradford in Anal.
n J. Biol. Chem. 193 (1951) 265] % BCA(bicinchoninic
AL 93 & 2 e(silver stain)[C. R. Merril in Meth.
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=]

Enzymol. 182 (1990) 4771, Fv}*] £F(Coomassie Blue)[S. Fazekas de St. Groth et al. in Biochim. Biophys. Acta
71(1963) 3771& E@@E}. B exe vy 29 vy 9 BCA WS ZAgtg W EE 74 E(colourimetric

techinques)(5, 272 W 3h)o] 1 v 4 o] H ] (protein range)ﬂ- 8- ZOOOug/mL°1 Qo] Aesl, v HkS 23} 7}
& A]ZH(incubation time)<- Lo}.w_ Zuko oluld o] uFSE-E 2 X E 9] 7H4 (interference)S A A "t} B =X

o] A}R- 5= FEukA] B (Coomassie Blue)ol & 20-308-9] Alzko] A9 & a1, A5 ¥ ¥ (tris buffer)el] & a4 =&
A gkt & A ¢l(Silver stain)< ¢ 717F3F & A 7] < (chromatogenic—technique)©] 22(10-100ng/mL), 2 2~ H]
Ql(gel stain) .24 Ag-dY, 28y, I AS vE u 7 753 1 AA 7]Eoll = 2-3A17F0] 289 FHukA]
B A A 2ol ar, v d ¥ 9] (Protein range) 7} A2 EAY & yg WSl ATt 2H QL tialel] AHEE gl
g oA s AES 93 g Aol 7458 Molecular Probes 245-E] €] NanoOrange ™ Protein

Quantitation Kit®} CBQCA™ Protein Quantitation Kit& X33t} o] 5& & Fo A 2] Wale} A e Bzt &9 7]
(ultrasensitive solution technique)°e]y}, 2=Ftol#]| 9l = A (squaraine derivative)E 98l 52o] 7 H o] tfsiA = A
& A (linear)o] A &t} o] F 7|&€EL 94| 305¢] o8] Al 7H(preparation time)<S & Q &3k},

B odlgo) Ao ) 2.¢ B §3E (photoluminescent compound), EH3] £ N = & &-§ £33 & ujj(solvent
mixture)ell JQOHQ a1 o] gk wi A (media)oll A 1A FF AES FA e B¢ sFES Al st Aotk

FaAn EE AdHoR AASGE T8 a H Had udd e 2, 4
7

871 Btk el A xi= Arolar, dd atg](phenyl ring)= A &2 4= At

593, o AEEE S8Ee x=32 498 et
wolyel M2 4% § AEHE SRS ABA e A L @ % £E G5 Yy AA(ERY 395 -7
Yo wgathE: 42 1Few 50 fAA A8H AL rian

Hodtgof 2 59 Ao s e 2,4-02(1- (ZE2F-3-5F4H)-3,3-Eg v E-2-d =2 d 2l b H &) Al
F2RHUde-e-1,3-t2d o] E(2,4-bis(I-(propan-3-sulfonic acid)-3,3-trimethyl-2-indolinylidenemethyl)
cyclobutenediylium-1,3-diolate) =& &4 v =E4He] FetH 8] A (quaternary nitrogen) (S5 4 &+, B, ¢
Te EgdddEy, ey 5) @S &k

ot e @Ed 1x107
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871 AuA A x= Aol ar, Hd g
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B ouyge mg oA Bl SaE wnde F

(a) ohele] Qubsje] U A B4 FaE e RS FE EE

2 E-3f £ ol A 2E @ 1x10710 ol A 1
E(mole) =2 &3|A17]= A,

A7) dabAl e A x= Aarolar, #d gl X3 S ok

(b) (a) SAINA AZ2H &NS H2E & ME3 S3sl= T,

(c) M=) & FA (fluorescence)S A3t WA,

(d) & A 9] k(total protein content)dl] W3l ztS 1817 Yol T4k B T=UE(S, 2By oA =319 3%

A& v sk AL E 2

2y e wol Afe Bu A A o] E(SDS)7F EAEkE A g-9F EAIEHA] &= A5, 8 vEE E ol EAS

sl 84 /R71/4F £ E A Y H(fixed) A A HEZH 2 (4 & Eo] 2| o}aHolv] = (polyacrylamide), o}7}2
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> (agrose) =& &~EFX|(starch))o A A7]o] 55 &3 HE|d 9l d S HAE 4/EE &S SHs = WH S AT, 4
7] el A, MEY A 10%2] F84 vlee T 584 oA EA SN, 2lHF 1x10 1094 1 E(mole) FE=
sh7] dukal o] iAo =4 F2E 2 B SR EE AN, Ao e T gk

F7) ARt el A x= Agrolar, dd arel= A gkd 5 ok

ST A= §A Mo A7 duldo] 5284 &No] FF Ao g T ES FHE] flske], @l BSAS] oy
X 5Es Fhste 89 PP ofge st o] YA A 24 T2 2k 31589 5x10° Mo 84 8AS A}
2354, 624 nm(e=1.0 x 10° mol tem ™)) 9] o] 7] T4 (excitation wavelength) 2 638 nm?] & 94 (dectection

wavelength)oll A S #t}.

&7 8kstael A xi= 3o] Tt

0-100ng/mg®e] BSACl tigh 7 7 ¢] Ee]e Ze B eo]d &3 (calibration plot)ell thgh 237} &= 10 A €t O-
500ng/mg ] BSAS] 7% W 9] (detection)o]l W3t Al 71 ¥e)d Zejudold 5ol tj@ Auhiz & 20 EAH L, 0-
1048/mg ] BSAS] 7% W 9lel tja Al o] elgl Zejneold ZFel tat dvh= & 3] mAH.

o] A& Wl i3 A8 A S(linear response) ¢ EH T}
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4 + HO~_SOH — —X
N N

2

2,3,3-Egvd-1-(Z2#-3-=X4)A =44(2,3,3-trimethyl-1-(propan-3-sulfonyl) indolenine)2, © ~EF %3]
(Dean and Stark apparatus)= AF&3PH A, I8 1,3-Z 2 3<% E(propanesultone) ¥ EF <l (toluene)ol A 2,3,3-E ¢
gl = d(2,3,3-trimethylindolenine) S 7F& 3ol ¢}, E. Havinga et al. in Synthetic Metals 69 (1995)
pages581-5829] v o & A z4E 4= A AT} W Z(cooling) F, I &rf= YA E(decant)H 11, L2 Y E (product) =
A © A(red oil)S A& (yield)3H7] Y&l HE= w3 ol Bl Z(petroleum ether) & ¥HE-2 0 2 A2 Hh H 5 FoF 310]
=(standing) 471 LAZFH G ¥ = 2,3, 3-EfvE-1-(Z23-3-=2 )0 =d(2,3, 3~ trimethyl-1~-
(propan—-3-sulfonyl) indolenine)?] A4 ¥ @Y A x-# o] T+Z(single crystal x-ray structure)= = 40 =AH T},

Os

A7 19 A|Z(Preparation of Dye 1)

2,4-92=(1-(Z2%-3-=x4Y4iH-3,3-tuE-2-Ad =g d g i) o] 22 F-du]| (L2l &)-1 3-T S o] E(2,4~
bis(1-(propan—-3-sulfonic acid)-3,3-dimethyl-2-indolinylidenemethyl) cyclobutenebis (yli—-um)-1 3-diolate)+,

H 28 & (Dean and Stark apparatus)E AF&3sHH A, 50/50 &Fl/F&-1-2(50/50toluene/butan-1-ol) ol A
2,3,3-EgHE-1-(Z23-3-&XI)A =Y U(2, 3,3-trimetllyl-1-(propan-3-sulfonyl) indolenine) 3} F ] Znj
2] %(catalytic amounts of quinaline)2 zt= =98 2H(squaric acid)S 2:1 EH] 2387 (refluxing) $holl 2] 3l A],
Sprenger and Ziegenbein in Agnew. Chem. Int. Ed. 6 (1967) page 533¢] }Ho &2 Axd 4 9}, TEHEE 12
Suje] A A Z HEZ# 5 o e E(petroleum ether)E 71X 3 ¥HE-5 7142 A # (repeated heated washings)S §F $-¢]
vl 7 2. (vacuo) ol A Fo}ZI T},
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= 2= 0-500ng/mg9 BSAS A= ¢ (detection)ol] i3k A 7l &8 Zejr ol A 3 o3t 43

&= 32 0-10ug/mge] BSAS] A= W eloll ek Al 7 e] e 2B ol &3l g 23,

L 4= 233-Egud-1-(Z2a-3-gxd)RlEdde] 7-xol tigk 4 & el (Molecular conformation) % ¢ &}-1]
o]m 2~ (atom-naming scheme).
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