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High-speed detection of single enzyme molecule in attoliter reactor array, Nanocell
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(B 1EEDF0 1 PR BERRE R AL R EREZE A~ OISR S T b,
MR O F %, JilkZ N L THED FICHEa S, ~A27nl) 774 —IZHATHZ LT,
U7 78 —NTaiEl LR EY 2RI LTl o FEDA R TH H[1], Lol HE
KAWL TWD mm~um A7 —)LD U T 7 X —TiL, KICEDDORE EHICERBZEST 5,
B Z0E, Bk & iR & OEAENH IR S LT 5 p-galactosidase (B-gal)iZ. fluorescein di(B-D-
galactopyranoside) & 73 L C7NVA LA & AERKT H D, B-gal | 7 FZum A7 —/b - L fROE
FRICEALTH, ZvAd biA OB E TITIEEFRLL EXNETH D, RIFFETIL, 7 um A
r—v s al BREDOY T 7 8 —T LA [F 8] ZERL, BE 1S TFOEERE 2R,
[RBAZERUKER] 245/ (> 7 U > M EAVTEE 300, 500, 700, 1000 nm, % 260 nm,
AE 8~200aL D F BNV EER LT, pM A —X —DB-gal 53 % F /B HEE L, ;B E
fa 28 CE Ule, BASLZB-gal 1 73 Fid, BOLINIC T VA LA CHEtin & L THIERS
M7= (Fig. 1 (a)), BEAELIIP-gal JEFEICHBI LT-, ZDZ LiE, B-gal & 1 HFTD, T F LITh
BLCETWAHFEEZRLTWA(Fig. 1 (b)), S BT, #7e5 %5 pH 2 F£f> “FIEOBREZFH L T,
~NVFNT—D 1 R EFT > 1= (Fig. 2), T/ BE, EHEOKROWEEE TH > THIHELITK
JSPEM & R AL L TR ATRE Ch D720, 1 o PRl O I HiPH 2 K& <HERTE 2,

[1] S.H. Kim, R. Iino, S. Iwai, S. Araki, S. Sakakihara and H. Noji, Lab Chip 12, 4986 (2012).
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Figure 1. (a) Fluorescent images of Nanocell sealed with air. Encapsulated -gal molecules (300 pM) can be detected as
bright spots, several minutes after sealed. (b) Concentration dependency of the ratio of fluorescent reactors. Line
represents the dependency expected from Poisson distribution. Error bars: S.D., Chamber volume: 200 al.

Figure 2. Multicolor detection of single-molecule
enzymes at pH 7.4. 4-Methylumbelliferone
(4-MU), fluorescein from fluorescein diphosphate
and resorufin  from  resorufin-f-D-galacto-

Fluorescein (ALP) ~ Resorufin (-gal)

pyranoside show the number of reactors, alkaline
phosphatase molecules (ALP, optimum pH: 9.25)
and p-gal molecules (optimum pH: 7.4),
respectively. Chamber volume: 200 al.
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