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Since nicotinamide mononucleot’ide (NMN) prepared hy the method 
of Kornberg and Pricer (1) contains a fairly large quantity of salts, a 
modification of the procedure of the previous authors was developed. 
The essential steps include incubation of diphosphopyridine nucleotide 
(DPN) wit,h purified pyrophosphatase (1) in a nonphosphate buffer and 
in t,he presence of fluoride [under these conditions it \vas not found neces- 
sary to fractionate the pyrophosphatase t,o a,s high a degree of purity 
as that employed by Kornberg and Pricer, inasmuch as fluoride in the 
absence of inorganic phosphate inhibits phosphatases but not the pyro- 
phosphatase (l)]. The NMN is next adsorbed on charcoal followed by 
elution with aqueous amyl alcohol (2). The cluates are then passed 
through a bed of Dowex 1 chloride anion exchanger. NMN is washed 
out of t,he ion-exchange resin with water while DPN and 5-adenylate 
are retained. NMN is precipitated from a s1ightl.v acidic solution by a 
large volume of acetone. 

PROCEDURE 

DPN,” 0.75 g., is dissolved in 20 ml. of 0.1 111 glycine buffer (pH 7.7) snd ad- 
justed to 1% 7.6 with 2 N KOH. Three milliliters of 1 df sodium fluoride and 
enough potato pyrophosphatase [step 11-2~ (l)] to guarantee complete destrucs- 
tion of DPN in less than 10 min. are added. The final volume is made up to 30 ml. 
with 0.1 M glycine buffer (pH 7.7). The mixture is incubated at 37”. The progress 

1 Supported in part by grants by the 1:. 8. Public Health Service (H-1279) and 
the 1,ife insurance Medical Research Fund. 

2 I%tablished Investigntor of t,he Americ;w IIcl:trt .kociation. 
3 Dl’N of 5W !40% purity has Ijeen used. 
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of the reaction is followed by measurement of the disappearance of DPN by the 
alcohol dehydrogenase assay (3). When more than 90% of the DPN has disap- 
peared, the mixture is chilled to 5” in an ice bath, and 3 ml. of 5Oyc perchloric 
acid is added. Precipitated prot,eins are removed by centrifugation in the cold. 
The clear supernatant is adjusted to about pH 5.5 with 2 N potassium hydroxide 
and left to stand at 0” for about 10 hr. The precipitated potassium perchlorate is 
then centrifuged off in the cold. The supernatant solution is diluted with 9 vol. 
of cold (5”) water. Five grams of an activated carbon (Nuchar C 190N6) is added, 
and the mixture is stirred mechanically for 10 min. in an ice bath. The suspension 
is filtered with suction through No. 3 Whatman paper until almost all the fluid 
has passed through. The moist cake is then washed with 30 ml. ice-cold distilled 
water on the filter. The cake is sucked dry and suspended in 50 ml. cold 10% (v/v) 

TABLE I 

Protocol of a Typical Preparation of NMN 

Fraction DPN NMN= 

rota1 pmoles total )mllcs 

0.74 g. 69% DPN 775 - 

After pyrophosphatase treatment 27 756 
Charcoal treatment: 

Raffinate - 9 
Eluate - 407 

Eluate from Dowex 2 380 
Acetone precipitate (redissolved) 1 352 

____~ 
a It was assumed that the molecular extinction values for reduced DPN and 

NMN were equal at 340 rnp. The NMN value was calculated as the difference 
between the hydrosulfite and alcohol dehydrogenase assay values. 

isoamyl alcohol and stirred for 30 min. in an ice bath followed by vacuum filtra- 
tion through No. 3 Whatman paper. This elution procedure is repeated three times. 
The separate eluates are assayed for the nicotinamide ribose moiety by the hydro- 
sulfite procedure (4) (50-7Oojo recovery on the basis of the original DPN). The 
eluate fractions containing the bulk of the compound are combined and carefully 
concentrated to about 50 ml. in vacua. This solution is then passed through a 
well-washed Dowexc 1 chloride column (5) (diameter 6.5 cm., height 3.5 cm.) 

1 The capacity of the glycine buffer is not quite adequate to hold the pH at 
the optimum for the enzyme. If an inadequate amount of enzyme is used the re- 
action will be slowed down considerably before complete hydrolysis is obtained. 
In such a case readjustment of the pH to 7.7 with dilute potassium hydroxide 
solution during the course of the reaction is helpful. 

6 Obtained from the Industrial Chemical Sales Division, West Virginia Pulp 
and Paper Company, Tyrone, Pennsylvania. 

6 Dow Chemical Company, Midland, Mirhignn; 200400 mesh. The resin is sus- 
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folio\\ rtl 1,~. 300 GO0 ml. of dist.illcd wat,er (rnk of tlo\v -1 3 nil./mi Il.). The l)rogWss 
of the wrnpound through the column Carl be fOhJWd by measurement of absorp- 
tion at, 260 111~. The tubes containing the bulk of the SMS are combined, adjusted 
(0 1’11 5.5-6, and carefully concentrated rn rac1(0 to al~)ut 10 ml. (rccovcry from 
~O~~III~II 70 YO($(oJ. This solution is atljuskd lo pll 3 1, iI11 tlilulc riilric- :i(.id iti :~II 

ice I,at II :t11(1 I hen t rc:lictl \vil,li 20 vol. or ;rcrlot~c~ :I( 0 5”. Tllc heavy whitr pr(:- 
Gpitate is centrifuged at 0”. (The residuc~ can t)c tlrirtl i/l wcuo at this stage; how- 
ever, the compound was found more stable \vhen kept in solution frozen.) The 
gumnly residue is dissolved in w:tt,er and adjusted to l)II 6 with dilute KOH. hn:tl,~- 

sis indicates that, the molar ratio of nicotinamide rillosc (-1) to ribosr (6) to phos- 
phate (71 is very close to theory in this preparation. On n \I-eight-l1~drosul~t,~ as- 
say basis, MIN of 7@-90~0 purit’y was obtained, the final purity being somcwh:tt 
tlependcnt on the quality of DPS used initially. I)at:~ ol~tainetl in :b t,ypic:tl 1~rr:p 
nrnt inn :LW summarized in Tables I and II. 

T$BLE 11 

Chemical Analysis of :V.llATa 
Sicotinnmide-ribosc:pentose:phosphnt~c~ = 1:0.95:1.07 
l’urity (hydrosulfite assay es. weight) = iiy* 
Inorganic phosphate = 0 

fi The prrparntion anal~~zed was the aret,one prrc~ipitatc tlescribetl in Tnblt, 

SUMMARY 

Purified nicotinamide mononucleotide (NMS) has been prepared by 
incubation of diphosphopyridine nucleotide (DPN) with potat’o pyro- 
phosphatase in a nonphosphate buffer and in t,he presence of fluoride. 
The N&IX formed is adsorbed on chawoal followed by elution with 
aqueous isoamyl alcohol. This eluate is passed through Don-es 1 chlo- 
ride, and KMN is washed out of the anion exchanger with water, DPN 
and adenylic acid being retained by the resin. KMN is prrcipitat’ed from 
a slightly acidic solution wit,h acetone. 

pended in distilled wat,er and centrifuged at 150-200 X g for 5 min. The fines 
are decanted. This process is repeated till the exchanger is free of fines. The resin 
is then treated on a suction funnel with 4% PiH,OII, ant1 washed with water fol- 
lowed by 1 i+’ HCl. This process is repeated 6-i times. A4fter the last water wash 
the resin is placed in a column, and 1 I\’ HCl is passed through until there is ILO 

absorption at 260 rnp. Distilled water is then passed through the column till the 
litratable acidity is negligible. The thoroughness of the final water wash is of es- 
treme importance here since it has been observed that DI’K can bc rluted from 
these columns with 0.001 N HCI. The resin can be stored in distilled water for an 
indefinite period of time. It is advisable t,o wash st.ored resin wit.h distilled w:ttcJr 
in the column prior to use. 
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