Fungal Genetics Reports

Volume 23 Article 2

Glycine stimulates polyglutamyl folate synthesis in N. crassa

E. A. Cossins
University of Alberta

P. Y. Chan
University of Alberta

Follow this and additional works at: https://newprairiepress.org/fgr

This work is licensed under a Creative Commons Attribution-Share Alike 4.0 License.

Recommended Citation
Cossins, E. A,, and PY. Chan (1976) "Glycine stimulates polyglutamyl folate synthesis in N. crassa," Fungal
Genetics Reports: Vol. 23, Article 2. https://doi.org/10.4148/1941-4765.1762

This Research Note is brought to you for free and open access by New Prairie Press. It has been accepted for
inclusion in Fungal Genetics Reports by an authorized administrator of New Prairie Press. For more information,
please contact cads@k-state.edu.


https://newprairiepress.org/fgr
https://newprairiepress.org/fgr/vol23
https://newprairiepress.org/fgr/vol23/iss1/2
https://newprairiepress.org/fgr?utm_source=newprairiepress.org%2Ffgr%2Fvol23%2Fiss1%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://doi.org/10.4148/1941-4765.1762
mailto:cads@k-state.edu

Glycine stimulates polyglutamyl folate synthesis in N. crassa

Abstract
Glycine stimulates polyglutamyl folate synthesis
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Cossins, E.A. and P.Y. Chan. Glycine stimulates In previous studier (Cossins, Chan and Combepine 1975 FEBS Lett, 54: 286)
w. reported that exogenous glycin. (1 mM) stimulated folot. synthesis and in=
polyglutamy! folate synthesis in N. crassa. creased the specific activities of key enzymes of C; m’l'abofi!n during expo-
nential growth of the wild typ Lindegren (+) (FGSC ¥853). Mycelia receiv-
ing glycin. alse had increased ability to cleave this amino acid ond to ytilize
C-2 for synthesis of adenine, serine ond methionine. Mutants partially deficient in sarine hydroxymethyltrunsfem and locking the
glycine cleavoge reaction did not show on increass in net folot. synthesis when 1 mM glycine was supplied (Combepine, Cossins ond
Chon 1976 In Chemistry ond Biology of Pteridines, deGruyter, Berlin, p 330). I th. present studies we have exomined the affect of
glycin. on folot. biosynthesis in greater &toil.

Conidia were harvested ond used to inoculate (106 conidia/m!) sterile media (Vogel's and Vogel's + 1 mM glycine) which were then
vigorously gerated at 25° C for periods up to 22 hr. Folot. was extracted by boiling the mycelia for 10 min in 0.6% K-mcorbate (pH
6.0). Individual folate samples were separoted by DEAE-cellulose (Chan, shin ond Stoksted 1973 Con. J. Biochem, 51: 1617) and
the fractions were assayed ysing Loctobacillus cosei (ATCC 7469). Aliquots (0.5 ml) of each fraction were alse hydrolyzed with o y=
glutamy| carboxypeptidase prepared from pea seedlings (Roos and Cossins 1971 Biochem. J. 125: 17) and reassayed using L. casei ond
Pediococcus cerevisice (ATCC 8081). In other instances mycelial extrocts were tragted with th. above enzyme prior to eolumn chro-
matography Dy The method of Sotobayashi, Rosen ond Nichol (1966 Biochemistry 5: 3878).

Freshly harvested conidia contained 7.8 pg of total folate/g dry wt and of this, 6.9 pg represented polyglutamyl folates. After
22 hr growth, mycelia harvested from Vogel's medium contained 25.7 pg of tot.1 fofate/g dry wt of which 17.2 vg wers polyglutamy|
derivatives, After 22 hr in the supplemented medium th. corresponding concentrations were 75.6 ug ond 48.6 pg respectively, When
expressed on 0 per culture basis th. amounts of polyglutamy! folate after 22 hrs were 49.8 ug and 97.7 pg for th. unsupplemented and
supplemented cultures respectively. Clearly, growth in the presence of 1 mM glycine practically tripled the concentration of poly-
glutamates ond opproximately doubled their omount per culture.




Figure 1 shows that the bulk of this jncreassd polyglutomate synthesis was due te a derivotive (peak d) collected in fractions
120-140. Glycine also increased the levels of another polyglutamate {peck c) which wes collected in fractions 86~104.  Growth
of L. casei on peak d was increased obout 10 fold by Y-glutamy| carboxypeptidase treatment of these fractions. A smaller butsig-
niﬁ_cummrease was also noted when this treatment was applied to peok ¢, Clearly both peoks contain conjugated derivatives.
Furthermore, both peaks occupy positions in the elution sequence like those of authentic hexa- and heptagiutamates {Chan ia_l.,
1973). The natyre of the C} substituent group of the derivative in peak d was investigated in two ways, Firstly, this peak, after
enzyme treatment, supported the growth of P. cerevisice (approx. 85% of the response shown by L. cosei) indicating that the de=
rivative was the tetrchydro type ond either unsubstituted or formylated. Secondly, myceliol extracts were treated with excess car-
boxypeptidase prior to chromatography. This treatment converts all polyglutemy| folates to mono- and diglutamyl derivatives {Roos
and Cossins, 1971). Chromatography revealed large quantities of a folote which supported growth of both assay bacteria and which
cachromatographed with authentic tetrahydrofolate,

From these assays we conclude that glycin. mainly stimuates the synthesis of on unsubstituted tetrahydrofolote which is highly
conjugated. This compound may be @ hexa= or heptaglutamate and authentic markers or. now being used to elucidate this point.
As this principal folote derivative was rapidly synthesized by actively growing cells it is conceivable that it plays a central role
in C-| metabolism. Such a role could include the utilization of exogenous glycin. for C] unit biogenesis.
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Figure 1. DEAE-cellulose column chromatography
of folate derivatives. Mycelial extracts were
prepared after 22 hr growth in Vogel's defined
medium (A) and in Vogel's supplemented with
1 mM glycin. (8). Columns of DEAE-celfulose
(0.9 x 30 cm) were eluted with g gradient of

g Y et 100m| of 0.01 M K-phosphate (pH 6.0) con-

b 224 vogal's ¢ lm glvone 1586 taining 0.6% K-ascorbate and 500ml of 0.5 M

oar K-phosphate (pH 6.0) also containing 0.6%

L K-oscorbat.. Fractions of 2.5ml were collect-

ed in tubes containing 0.1 ml of 10% K=-oscor-

bat. {(pH 6.0). Folates were assayed using

I L.casej before (o) and ofter (o) treatment of the

fractions with ¥ -glutomy! carboxypeptidase.
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