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Iiccc~itly a uol;ec~tio~i of the tliseo~nycete, Patella mela- 
l o ~ ~ t u ,  fro111 burnt over ground was obtained by the ~4 ~ i t r ~  
111tliis area. The friilgus llas bce~i  mailltailled in culture, 
~ v l ~ e r elt readily produces i ts  fruit ing s t~uc tu re s  or 
apotliecia. Tlie species is  of particular intcrcst hccausc 
i t  is one of several discomycetes studied by Gwynnc- 
Vaug l~a~ i( I ) ,  tlie most out3t:t1iding eo~itemporaly pro- 
po~lelito f  t l ~ c  theory of double fertilization (two nuclear 
f~!stous) itlid bratliy~nciosis (two reductional divisions) 
111 tllc asc.c,lllJ veies. 

1'1obabl~ tile majority of gc~ieticists and rnost cytolo 
gists wo~b ing  on the ascomycrtes have doubted for sornc 
time that  thcse two processes owdr. Tlius far, liowevcr, 
110 eonvi~rcing evidence has been presented either to prove 
or to disprove the theory for  tliosc species in which thesc 
plre~~omenaare said to exist. Most of tlie species of 
asco~nycetcs in wllicll double fertilization and brachy-
~nciosis have been reported to occm. have proved unfavor- 
able for  genetical study. I n  those l~eterothallic species 
~vlvhich might be used foi  genetical study such difficulties 
are experienced as  inability to obtain u satisfactory per 
ccntugc of ascospoie germin,ltioiis, or failulo of the asco- 
spores to occur nl an orderly scqucrlcc ill tlie ascus, or 
failure of tlie fungus to f ru i t  well in culture. All the 
c.3tological evidcncc bearing or1 this subject lias tlius f a r  
becn ill thc forin of drawings and dcseriptions of see-
tioned material stained witli the use of techniques wliiclt 
:11c fiequently inadequate for revealing thc chromosome 
1111uibe1sof the nuclei a t  various phases ill the life cycle. 

With thc use of tlie propiono-car~ninc staining tech-
nique, ~cccnt ly  e~nployed with excellent results by Wliecler 
c l  at. (3) in a cytological study of ascus developmeilt ill 

Glomerella, the writer has been able to observe the three 
i~lccessive nuclear divisions ill the ascus of Patella mela- 
lo,ttu and to  determine witli certai~ity tlie numbcr of 
t l~io~nosomespresent during each division. One of the 
n~os timportant features of tliis teclinique is  tha t  i t  leaves 
tllc spindle fibers unstained and tha t  the chrornoso~rrcs 
btand out clearly in thc iruclear vacuole. Photographs 
tl(~trto~istmtingthe nu~nbers of chromosomes in all tliree 
dl\ isions in the ascus have bee11 obtained and will bc 
ilrcluded ill a p:lper to be published later. 

Crwy~inc-Vaugha~~( I ) ,  in hex study of this species, re- 
~ ) o ~ t e dthat thc noc~lci Puscd in pairs in the aseogoniurn 
to ~xoducc  diploid nuclei. These diploid nuclei were bc- 
lie\cd to  pair  anlong tlicniselvcs, migrate into the asco 
g c ~ ~ o u shyphae, and finally fuse in pairs in the young asci. 
'J'IIIIS each ascus was believed to contain a tetraploid 
riucaleus. She stated tha t  the tetraploid iiumber of 8 
c81~romosomes(4  p:~irs)  was observed a t  nietnphasc of the 
filst division In ascus. Tllcsc chromosomes were be-
i~c red  to pass in groups of 4 (the diploid number) to 

opposite poles of tlie spindle. I11 this way the first re-
ductional division was completed. Each daughter nucleus 
was then observed to dividc mitotically, 4 cl~rornosornes 
passing to opposite spindle poles. Then in the third divi- 
sion, each of the 4 nuclei was believed to undergo a 
second reductional divis~on witli 2 cliro~noso~nes (tlie 
haploid number) passing to opposite spindle poles. 
Tliercfore eacli of thc 8 ascosporcs was supposed to  rc-
ccive a nucleus with only 2 chromosorncs. 

The writer is able to co~ifirm Gwynne-Vaughan's rc-
port tliat there are 4 pairs of chroi~iosomcs present a t  tlic 
beginning of the first nuclear division in tlic ascus, and 
tliat a co~nplcment of 4 passes to each pole as  the division 
is  completed. I n  the second division also, 4 clirornoso~nes 
appear and dividc, a cornplcment of 4 passing into each 
daughter nucleus. l iu t  tlie tliird division, instead of 
being reductional as  B~vy~me-Vaugliandescribed it, i s  
similar to the second division, and 4 chromosomes, rather 
than 2, pass into the daughter nuclei. The 8 ascospore 
~iuclei, therefo~c, contiin 4 clrromosonics each. It is  ob- 
vious from this brief description tha t  the cl~romosome 
number is reduced only in  thc first division. T l ~ cdiploid 
number of chromoso~ncs is 8 and the haploid number is 4. 
The third division is nonrcductional. It is  tlierefore ob- 
vious that  brachymeiosis docs not occur in this fungus. 
It is  equullg obvious tliat there call be no double fertili- 
zation in the life cycle. 

The writer intends to extend t l~esc  obscrvutions to other 
spccics in which donble fertilization and brachymciosis 
have been reported. Thc plopiono-carmine tecl~nique is  
iecom~nended as an  egcient method for obtaining chromo 
some counts in thc ascomycctcs. 
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Although it has long been recognized tha t  thyrnirlc can 

~ep lace  folic acid for  growth of rnicroorganisms (8 ) ,  it 
lias not bee11 emphasized sufficiently tha t  both tliymine 
and purine bases arc required for this purpose (5, 6 ) .  
If  an  analogous situatioil exists in anirnals, i t  might be 
expected tha t  thymine alone would be ineffective in re-
placing folic acid in a syilthctic type of diet which does 
not supply purine bases, and this has indeed been shown 
true for  both t l ~ c  ra t  and tho chiclr (1, 3, 4). Experi-

'The authors are greatly indebted to Dr. E. E. Snell of 
th(>University of IVisconsin for his helpful suggestions and 
criticism. They also wish to tllank Alice If. Bergdahl for 

, .,,istane, in .btnining the hematologic data. 
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ments wliollj an:tlogous to the bacterial gro\vtli t ~ t s ,  i.e., Snlfasuxidine (succii~yl sulfatliixeole). These data :ric 
in wliicli a dietary source of botli tliymine and pnriiie peitilrent in iiiscernillg tlic possible mode of action of 
bases has been supplicii in an  cffort to dnplicatc the pteroylglutamic acid in aniinal metabol~sm, siliec i t  has 
g ~ o w t h  and heinatopoietic effecdts of folic acid, Irnve not been postnlnted by R o g e ~ s  and Bliivc (5) and Spies a t  (11. 

becn previously reported. We liave thcrcfore c~utendcd (3, 7) that  folic :rc.id opc~a te s  in tlie enzymatic s~n lhes i s  
0117 previous wo1.I~ to i~relude sr~ch cx\pc~iiiir~rts. of pnrint s :i~lii I ) \  iliniiiii~c~s. 

-- -~ --- 
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l~a l io  
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1:. 13. ('. IIcmo~lohi~r \Y. 13. (2. C:rilnulocytes aniinnls 
Supplement from 8111'-

63rd (l:ry to 77th hc :a \riving 
day .: F2 .5 c. -- - -~ - -~ 
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22 .%:= ~.:,.(l 77th 1 77th (i'lr~l 77111 G3rd i5tli 
77t11 ,lil!tl:ty day day (lay ti;iy (lily d:ly day 

~- ~ - - - -
- - - -- -. 

2.1 bc:: f'olic acid . . . . . . . . .  138 158 8.7 I 16.5 14.7 ;.'< 7.4, 0.11 0.67 8/S 

--- . - - - - --- ---, -- -~ - - - - -~ 

I;,O mg of thgmoiinclaic 
:icid -- 15 rrlg of Ihyrninc, 131 123 8.6 6.8 15.7 13.2 1.8 2.0 0.08 0.03 418 

-. -- -. - -- -- --- -
.. 

- -~- -- - - - -~ - ~-L 

5 pg Polic avid . . . . . . . . . .  140 179 8.7 7..i 16.4 15.2 ;.$; 9.7 0.12 1.43 10/10 

-- - --- - - - - - - - - ~ -~ - - ~  - -~ ~- - - -

Twenty eight day old l i t te r~natc  r:rts and the basal dirt  The possibility exists tha t  folic acid may serve essential 
coi~ta in i i~g2% sncciuyl snlfathiazole as  previoiisly i i e - fulictiolis ill the aliirnal body other than hcmatopoiesis; 
scribed (4) mere iiscd in each of the two experiments and whcieas thymine a i d  adonii~e ma$ replace folic arid 
rel'ortod here. In expcii i~iei~t1, using toil mts, the siip- for these, they do not do so for  hemntopoiesis, whirh is 
plemcnts were incoiporated in the k~asal diet a i ~ d  fyii the limitiirg function in the experiments described h c ~ e .  
ad lib. fo r  a 5 wcelr preventive period. I n  experiment 2 References 
the siipplcme~lts were fed daily for  a 2 week curativc 1. I~a~ i i~ : r , ,  J .  11ioZ. Cl~enz., 1948, 173,123.I,. 1,. c t  crl. 
period after a depletion of 5 weeks. The results are 2. \\-. I!., et al. J. Lab.  t l i n .  MeiJ., 194fi.ICKOJIBYIIK. .TI(. 

shown in Tables 1aild 2. 31,64'1. 
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thymine combined with adelline snlfate or adellosine, as  547. 
ill experimc~lt1, nor thymine and adei~iile supplied as  5. Rocsas, I,. 1,. :im(l S ~ i ~ v n ,  J. biol. Che??z., 1948, 172.W. 

thymus i~ucleic acid, as  in experimeilt 2, show physio- 751. 
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logical activity i n  replacillg folic acid for growth and 7, SPIIGS,T, D, et J .  Ircmat., 1946, 185, 
hcinatopoiosis in the ra t  fed a purified diet ~01ltainillg s. S ~ o ~ c e s ,  , I .  Hact., 1944,. 48, 201..I. I,. 


