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SNARF ® pH Indicators

Introduction
Carboxy SNARF ®-1 is a long-wavelength fluorescent pH 

indicator developed by Molecular Probes.1,2 The emission spectrum 
of carboxy SNARF-1 undergoes a pH-dependent wave length 
shift, thus allowing the ratio of the fluorescence in ten si ties from 
the dye at two emission wavelengths to be used for more ac cu rate 
de ter mi na tions of pH. Car boxy SNARF-1 is typ i cal ly used by 
exciting the dye at one wave length, be tween 488 nm and 530 nm, 
while mon i tor ing the fluo res cence emis sion at two wave lengths, 
typ i cal ly about 580 nm and 640 nm (Fig ures 1 and 2).

Car boxy SNARF-1 is particularly well suited for instrumen-
tation with a visible-light fixed-wavelength excitation source, 
includ ing confocal laser scanning microscopes,3 flow cytom eters 4 
and fluorescence microplate readers.5 The dye is ef fi cient ly ex-
 cit ed by both the 488 nm and 514 nm lines of the ar gon-ion
la ser. Si mul ta neous measurements of in tra c el lu lar pH and cal ci um
have been made usin g carboxy SNARF-1 to geth er with fura-2,6 
fluo-3 7 and indo-1.8 The long-wave length emission from carboxy
SNARF-1 is also use ful for stud ies that employ DIDS, amilorides
or oth er modifiers of cell function that can in tro duce background
fluo res cence at short er wave lengths.9 SNARF-4F and SNARF-5F 
are fluorinated derivatives of carboxy SNARF-1 with lower pH 
sensitivity maxima. For im proved cel lu lar re ten tion, we of fer high 
mo lec u lar weight dex t ran con ju gates of SNARF-1 (D-3303, 
D-3304), which must be load ed into cells by micro injection, elec-
troporation or com pa ra ble tech niques.10 Amine-re ac tive SNARF-1 
carboxylic acid, ac e tate, succinimidyl es ter and thi ol-reactive 
5-(and-6)-chloro methyl SNARF-1 acetate are de signed for long-
term cel lu lar re ten tion via coupling to pro teins.

Contents and Storage
Carboxy SNARF-1 (C-1270) is provided as a lyophilized sol id 

in units of 1 mg. Upon re ceipt, it can be stored pro tect ed from 
light at room tem per a ture, 2�6°C or ≤�20°C with out com pro -
mis ing sta bil i ty. Stock so lu tions can be made in water or buff er 
and should be divide d into aliquots and stored fro zen at ≤�20°C, 
pro tect ed from light.

Carboxy SNARF-1 AM acetate is provided as a lyophilized 
solid in units of 1 mg (C-1271) or specially packaged in 20 vials, 
each containing 50 µg (C-1272). Upon receipt, carboxy SNARF-1 
AM acetate should be stored frozen at ≤�20°C, des ic cat ed and 
protected from light. Because carboxy SNARF-1 AM acetate is 
susceptible to hydrolysis, it must be protected from mois ture 
during storage. Stock solutions of carboxy SNARF-1 AM acetate 
(molecular weight = 568) are typ i cal ly pre pared at 1�10 mM in 
high-qual i ty an hy drous dimethyl sulfoxide (DMSO). Al though 
we recom mend that this stock so lu tion be pre pared im me di ate ly 
be fore use, it may be stored by di vid ing it into sin gle-use aliquots 
and freez ing the aliquots at ≤�20°C, pro tect ed from light. Aque-
 ous so lu tions of carboxy SNARF-1 AM ac e tate should be dis-
 card ed at the end of the day.

SNARF-1 carboxylic acid, acetate, succinimidyl ester
(S-22801) is supplied in sets of 10 × 50 µg vials of lyo philized 
sol id. 5-(and-6)-chloromethyl SNARF-1 acetate (C-6826) is sup-
 plied in sets of 20 × 50 µg vials. Like carboxy SNARF-1 AM 
acetate, these products are susceptible to hy drol y sis and must be 
protected from moisture during storage.

Dextran con ju gates should be stored desiccated and pro tect ed 
from light at ≤�20°C. These conjugates can be dis solved in user-
spec i fied intracellular injection buffers at 10 mM (=100 mg/mL 
for a 10,000 MW dextran) for microinjection into cells. 

Figure 2. Emission spectra of carboxy SNARF-1 in 50 mM potassium phos phate buffers 
at various pH values.  Samples were excited at 488 nm.

Figure 1. Absorption spectra of carboxy SNARF-1 dissolved in 50 mM potassi um 
phosphate buffers at various pH values.
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Application

Loading Cells with SNARF AM Acetate Esters

Optimal loading conditions for each cell type and ex per i ment 
should be determined by the researcher. The literature cites a 
wide range of loading conditions, from 1 to 20 µM SNARF AM 
acetate incubat ed with cells for from 10 to 60 min utes. DMSO 
stock so lu tions are typically diluted at least 1:1000 into load ing 
buffer to reduce  the exposure of cells to DMSO, and the loading 
buffer should be se rum-free because serum often con tains es terase 
ac tiv i ty. The non ionic de ter gent Pluronic ® F-127 is some times 
used to pro mote dispersion of the rather non po lar SNARF AM 
acetate esters  into buffers. For the con ve nience of our cus tom ers, 
Mo lec u lar Probes of fers Pluronic F-127 in three forms: 1 mL of 
a 20% (w/v) so lu tion in DMSO (P-3000), 30 mL of a ster ile 10% 
(w/v) solu tion in water (P-6866) and 2 g solid (P-6867). As ini tial 
load ing con di tions, we recommend in cu bat ing cells in 1�10 µM 
SNARF AM acetate for 30 min utes at the op ti mum tem per a ture 
for the specific cell type of in ter est. After load ing, cells should be 
washed before com menc ing pH mea sure ments. For load ing brain 
slices, in cu ba tion for 60 min utes in artificial cere brospi nal fluid 
(ACSF) con tain ing 20 µM carboxy SNARF-1 AM ac e tate and 
4% (w/v) Pluronic F-127 fol lowed by a further 30 minute in cu -
ba tion in dye-free ACSF is rec om mend ed.11

Calibration
Calibrating the fluorescence response of SNARF indicators 

in vitro with pH-controlled buffers yields pK
a
 values of ~7.5 for 

carboxy SNARF-1, ~6.4 for SNARF-4F and ~7.2 for SNARF-5F. 
However, because the response is usually sig nif i cant ly dif ferent 
when the dye is loaded in cells,12,13 in situ cal i bra tion is gen er al ly 
ad vis able for each experimental system. In situ cal i bra tion can 
be performed by using the ionophore nigericin (N-1495) at a 
con cen tra tion of 10�50 µM in the pres ence of 100�150 mM K+ to 

equil i brate the intracellular pH with the con trolled extracellular 
medium.12,14 The pH-dependent spec tral shifts exhibited by car-
boxy SNARF-1 (Figures 1 and 2) al low cal i bra tion of the pH re-
sponse in terms of the ratio of flu o res cence intensities mea sured 
at two dif fer ent wave lengths (equa tion 1). R is the ratio F

λ1
/F

λ2
 of 

fluorescence in ten si ties (F) mea sured at two wave lengths λl and 
λ2 and the sub scripts A and B represent the lim it ing values at the 
acidic and basic end points of the ti tra tion re spec tive ly. 

      (1)

    
A number of fluorescence mea sure ment artifacts are elim i nat ed 
with this ratiometric metho d, in clud ing photo bleaching, cell 
thick ness, instrument stability and leakage and non uni form 
load ing of the indicator. Note that background flu o res cence cor-
 rec tions should be sub tract ed before calculation of R. Carboxy 
SNARF-1 offers a large number of options for se lec tion of λ

1
 and 

λ
2
. A typical cal i bra tion would use a dual-emis sion ratio with 

λ
1
 = 580 nm and λ

2
 = 640 nm and fixed ex ci ta tion at 514 nm. 

Note that selection of λ
2
 at the pH-in de pen dent isosbes tic point 

(~600 nm for carboxy SNARF-1) elim i nates the nor mal iza tion 
fac tor F

B(λ2)
/F

A(λ2)
 from equation (1).

The logarithmic form of equation (1) is:

       
      

(2)

In this form, the data should yield a linear plot with a slope of 1 
and an intercept equal to the pK

a
.
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Prod uct List  Current pric es may be ob tained from our Web site or from our Customer Service Department.

Cat #             Product Name                                                                                                                                                                                Unit Size
C-1270            5-(and-6)-carboxy SNARF®-1 .........................................................................................................................................................................         1 mg
C-1271            5-(and-6)-carboxy SNARF®-1, acetoxymethyl ester, acetate ...........................................................................................................................         1 mg
C-1272            5-(and-6)-carboxy SNARF®-1, acetoxymethyl ester, acetate  *special packaging* ......................................................................................... 20 x 50 µg
C-6826            5-(and-6)-chloromethyl SNARF®-1, acetate  *mixed isomers*  *special packaging*..................................................................................... 20 x 50 µg
D-3303            dextran, SNARF®-1, 10,000 MW, anionic ........................................................................................................................................................         5 mg
D-3304            dextran, SNARF®-1, 70,000 MW, anionic ........................................................................................................................................................         5 mg
N-1495            nigericin, free acid...........................................................................................................................................................................................       10 mg
P-6867            Pluronic® F-127  *low UV absorbance* ..........................................................................................................................................................             2 g
P-3000            Pluronic® F-127  *20% solution in DMSO* ....................................................................................................................................................         1 mL
P-6866            Pluronic® F-127  *sterile 10% solution in water* ...........................................................................................................................................       30 mL 
S-22801          SNARF®-1 carboxylic acid, acetate, succinimidyl ester  *special packaging* ................................................................................................. 10 x 50 µg
S-23920          SNARF®-4F 5-(and-6)-carboxylic acid  *cell impermeant* .............................................................................................................................         1 mg 
S-23921          SNARF®-4F 5-(and-6)-carboxylic acid, acetoxymethyl ester, acetate  *cell permeant*  *special packaging* ................................................. 20 x 50 µg
S-23922          SNARF®-5F 5-(and-6)-carboxylic acid  *cell impermeant* .............................................................................................................................         1 mg
S-23923          SNARF®-5F 5-(and-6)-carboxylic acid, acetoxymethyl ester, acetate  *cell permeant*  *special packaging* ................................................. 20 x 50 µg
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Contact Information

Further information on Molecular Probes' products, including product bibliographies, is available from your local distributor or directly from Molecular Probes. Customers in 
Europe, Africa and the Middle East should contact our office in Leiden, the Netherlands. All others should contact our Technical As sis tance Department in Eugene, Oregon.

Please visit our Web site — www.probes.com — for the most up-to-date information.

Molecular Probes, Inc.
29851 Willow Creek Road, Eugene, OR 97402
Phone: (541) 465-8300 • Fax: (541) 344-6504

Customer Service: 6:00 am to 4:30 pm (Pacific Time)
Phone: (541) 465-8338 • Fax: (541) 344-6504 • order@probes.com

Toll-Free Ordering for USA and Canada:
Order Phone: (800) 438-2209 • Order Fax: (800) 438-0228

Technical Assistance: 8:00 am to 4:00 pm (Pacific Time)
Phone: (541) 465-8353 • Fax: (541) 465-4593 • tech@probes.com

Molecular Probes Europe BV
PoortGebouw, Rijnsburgerweg 10
2333 AA Leiden, The Netherlands
Phone: +31-71-5233378 • Fax: +31-71-5233419

Customer Service: 9:00 to 16:30 (Central Eu ro pe an Time)
Phone: +31-71-5236850 • Fax: +31-71-5233419
eurorder@probes.nl

Technical Assistance: 9:00 to 16:30 (Central Eu ro pe an Time)
Phone: +31-71-5233431 • Fax: +31-71-5241883
eurotech@probes.nl

Molecular Probes’ products are high-quality reagents and materials intended for research pur pos es only. These products must be used by, or directl y under the 
super vision of, a tech nically qual i fied individual experienced in handling potentially hazardous chemicals. Please read the Material Safety Data Sheet pro vid ed for 
each prod uct; other regulatory considerations may apply.

Several of Molecular Probes’ products and product applications are covered by U.S. and foreign patents and patents pending. Our prod ucts are not available for resale 
or oth er commercial uses without a specifi c agreement from Molecular Probes, Inc. We welcome inquiries about licensing the use of our dyes, trade marks or technolo-
gies. Please submit inquiries by e-mail to busdev@probes.com. All names con tain ing the des ig na tion ® are reg is tered with the U.S. Patent and Trade mark Offi ce.
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