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Phosphofructokinase determination

Abstract
Phosphofructokinase determination

This enzyme methodology is available in Fungal Genetics Reports: https://newprairiepress.org/fgr/vol14/iss1/26
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nase {PFK ). All cultures were prepared in Vogel's minimal medium
with 2% sucrose as the carben source. Conidial Suspensions containing ¢4.5 X 10/
conidia/ml were prepared from @@ar slants grown for 6 doys at 28°C. Li-q_uid cul-
tures were started by inoculating 5 ml of the conidial suspension into a 2.8 | Fernbach flask containing 1.5 | of the medium and
grawn in an environmental rotatory shaker (New Brunswick ) at 28°C for 30 hrs; the myoelia were then harvested, Iyophi[ized and
stored at =20°C.

Assay methods: PFK was assayed by two methods. Method 1, d slight modification of that of Uyeda and Racker (1965 J. Biof.
Chem. 24(: 4682 ), consisted in using 4 reaction system containing the following: Tris=HCI, pH 8.0, 100 pmoles; ATP 1. 25 pmoles;
fructose-6-phosphate 2.5 pmoles; MgClg 5 pmoles; rabbit muscle aldolase (sigma) 100 Hg; a-glycerophosphate dehydrogenase-triose-
phosphate jsomerase (Sigma) 10 =} reduced NAD 0. 4 pmo|E; and enzyme preparation in @ total volume of 3 ml. The reaction rote
was measured by following the initial decrease in OD at 340 mY accompanying the disappearance of reduced NAD in @ Giford model
2000 recording spectrophofometer qt 25°C.

Kapoor, M. Phosphofructokinase Neurospora crassa tluttyoid strain P62B (FGSC*353) wos used as g source of
phosphofructoki

of Neurosporg crassa.

Method Il consisted in fo”owing the appearance of ADP by coupling with PK-LDH system. The following reaction mixture was
employed: Tris-HCI, pH 8.0, 100 umoles; fructose-b-prnosphate 2.5 umoles; Atp | pmole; MgCla 5 pmoles; phosphoenolpyruvate 0.3
ngle; PK/LDH (Sigma) in excess; reduced NAD 0. 14 pmo|e; and the enzyme preparation in @ total volume of 3 ml. The reaction
rate was determined by the decrease in OD at 340 my.

Preparation of the enzyme: Fifteen grams of the lyophilized mycelium powder was extracted with 100 mi of TPMSAF buffer
(Tris-phosphate 0.05 M-A-mercaptoethanel 5 x 10~4M-sorbitol 0. | M-ATP 25 x 10°4M-FDP 5 x 10'4M, pH 8.0) for 20 min,
homogenized in @ gloss homogenizer and centrifuged gt 15,000 rpm for 15 min in @ Sorvoll RC-2 refrigerated centrifuge. The
supernatant was ysed ¢s the crude extract. Tg 75 ml of the supernatant solid emmonium sulfate, sufficient to give a saturation of
0.45, was added. The precipitate W@ centrifuged out gnd the supernatant was fractionated by adding solid ammonium sylfate
successively to obtain protein fractions precipitating between saturations of 0.45 and 0.70, between 0.70 and 0.90 and between
0.90 agnd 1.0, respectively. Each of the precipitates was dissolved in TPMSAF buffer (fractions Il, 111 and 1V). The activities
of PFK in all these fractions were determined by methods | and |, method | being used largely in assaying extracts during differ-
ent steps of purification; methed Il was used in crude extracts to assay the ATPase activity simultaneously with that of PFK. Since
both ATPase and NADH oxidase ore present in crude extracts, PFK valyes obtained in fraction |l and subsequent fractions only
were considered to he reliable. ATPuse precipitated out in ammeonium sulfate gt 0.45 saturation and, although fraction Il had
some NADH oxidase activity, fraction 111 was completely free of it. The specific activities of PFK in these fractions are given

in Table I.

As is evident from these dafo, a large proportion of PFK activity pre= Table 1
cipirufes with proteins @t 0.7-0.9 saturation of ammonium sulfate. Fur- .
ther purification con be achieved by ion exchange chrematography on Preparation Activity/ml Protein/ml Sp. act.
DEAE ¢ellulose columns. However, pyrification of this enzyme presents in OD units
serious difficulties g% PFK is @ very unstable enzyme. In the absence of
sorbitol, ATP and FDP, the enzyme activity in crude extracts and ammon- Crude 135 -
jum sulfate precipitates is not retained for more than a day. with ATP Fraction |l 1.30 20.0 0.06
and FDP alone in the extraction medium, there is @ slight stabilization of  (0.45-0. 70)
the enzyme, but if sorbitol is present in the buffer enzyme activity can )
be maintained for at least o period of 10 days at =20°C. A further prob- (F(r)a;goon 1;1)) 85 3.7 23
lem that has been encountered is the extreme variation of PFK activity ' ’
recorded in different batches of mycelia obtained from the same stock Fraction IV 1.50 0.8 1.9
cultures grown under apparently identical conditions. In some botches, (0.90-1. 0)

it is almost impossible to detect enzyme activity and others may show
alowto a fairly high level of PFK. Attempts at reccﬁvaﬁng the inactive enzyme in such extracts have proved unsuccessful.
We are unable to explain this variation @n genetic or environmental grounds. It therefore seems reagsonable to conclude that
some parameter, upon which PFK activity is entirely dependent, and that we ore completely unaoware of, comer into operation
at a eritical phcse in the growth of a given culture. It is also possible to specu|c're that perhaps MNeurospara PFK undergoes
drastic changes in conformation in resporse to slight differences in growth conditions cnd/or chemical substances present in the
medium gqg impurities. On account of these difficulties it has not been possible for us to prepare extracts in bulk quantities or



fo undertake purification on @ iarge scale. | WOU[d appreciate hearing from other Nevrosporologisfs if they hove any suggesrions
in this regard.

Preliminary kinetic experimenfs conducted with partially purified prepcrafions of PFK indicate that the enzyme is inhibited
both by frucfose-é-phosphafe and ATP at higher concentrations. At least in some respects the Neurospora PFK appears to be simi-
lar to that of other microorganisms. = = = Department of Biology, University of Calgary, cCalgary, Alberta, Canada.
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