
B12 COENZYME AND THYMINE BIOSYNTIIESIS 43 1 

Greif, R.  L., Hiller, A,, J .  Clin. Invtst.,  1954, vR.1, 
621. 

17.  Hardwicke, J . ,  Squire, J .  K., Clin. Sci., 19.55, 
v14, 50Y. l<eccitrtl May 10, 1960. P.S.E.1J.M.) 1960, ~ 1 0 1 .  

18. Grcgoirc, F., Malmendier, ('., Larnl)crt, P. P., 
A ~ L .  J .  M u d . ,  1958, v25, 516. 

- 

Relative Effectiveness of B1, and Dimethylbenzimidazole B1 &oenzynie 
in Thymine Methyl Biosynthesis.* (25863) 

JAMES S. DINNING 
Dtpt .  of Biochemistry, University of Arkansas School of Medicine, Little Rock 

We have recently reported that Vit. B12 
stimulates conversion of formate to 5-methyl 
group of thymine by chick bone marrow cells 
( 1) .  Further studies have indicated that the 
vitamin functions in reduction of one-carbon 
compounds between formate and formalde- 
hyde levels of oxidation (2,3). Barker et al. (4) 
reported isolation of coenzyme forms of BI2 
which catalyze conversion of glutamate to ,3- 
methylasparate by certain microorganisms. 
In  this system, BI2 is inactive. It appeared 
desirable to determine effectiveness of the co- 
enzyme form of B12 in stimulating conversion 
of formate to thymine methyl. 

M e t h o d s .  Handling of chicks, preparation 
of bone marrow cell suspensions, details of in- 
cubation and formation of the acetol osazone 
from thymine were the same as previously 
described( 1) .  Bone marrow cells from BIZ- 
deficient chicks were incubated with formate- 
C14 and deoxyuridine and various concentra- 
tions of Vit. B12 or 5,6 dimethyl-benzimida- 
zole B12-coenzyme (4) .  The  results are re- 
ported as per cent increase in conversion of 
formate-C14 to thymine as a result of addition 
of B12 or the coenzyme. 

Each result given in Table I is 
the average of a t  least 2 experiments. It is 
quite clear that the coenzyme form of BIZ 
was less effective than the crystalline vitamin 
in stimulating conversion of formate to the 5 
methyl group of thymine. This observation 
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TABIX T .  Tnfluciice of Vit. B12 :~iiil 5, 6 1)imcthyl- 
bcnziiiiit1:izole R,, C'oeiizyme (DM 13C)  011 Convrr- 
sion of Forninte (Ii4 to Thymine Methyl  by R,,-de- 
ficieiit C'hick Bone Marrow Cells. (Results ~ x ~ ~ w s ~ c ' I  
:is incre:ise in conversioii of formate to thyniinc 

methyl.) 

my/rril El, DMBC 

1 5 3 5 9 
I50 66 34 

1500 90 43 
3750 47 

is in agreement with other reports indicating 
that the coenzyme form of BIZ does not stimu- 
late methionine biosynthesis under conditions 
in which the vitamin is effective(5,6). It ap- 
pears that Vit. BI2 has a t  least 2 distinct 
metabolic roles, one in reduction of one car- 
bon compounds and the other in biochemical 
rearrangements catalyzed by coenzymes first 
described by Barker et  a l . (4) .  

Vit. BI2 was more effective in 
stimulating conversion of formate to thymine 
methyl by chick bone marrow cells than was 
5,6 dimethylbenzimidazole BI2-coenzyme. 

Surnmary. 

1. Dinning, J. S., Young, R.  S., J .  Biol. Chem., 

2 .  ~ , ibid., 1959, v234, 3241. 
3 .  Dinning, J .  S., Hogan, R., Fed. PYOC., 1960, v19, 

4. Weissbach, H., Toohey, J. I., Barker, H. A., 

5 .  Kisliuk, R. L., Fed. Proc., 1960, v19, 416. 
6. Takeyama, S., Buchanan, J .  M., ibid., 1960, v19, 

1959, v234, 1199. 

418. 

Proc. Nut .  Acad. Sci., U. S. ,  1959, v45, 521. 

417. 

Received May 13, 1960. P.S.E.B.M., 1960, v104. 


