
b e n t  a t  120 degrees  a n d  t h e  o t h e r  e n d  of t he  rod fixed 
to  a pu l l ey  (F) to  p r o v i d e  m o v e m e n t  in t he  ho r i zon ta l  
plane.  T h e  w ing  t i p  is o r i e n t e d  a long  t h e  long axis  of t he  
capi l la ry .  

H 

G. 

C 

rack  is a f la t  disc of the  s a m e  d i a m e t e r  as  t h e  c o n t a i n i n g  
vessel,  a h eav y -w a l l ed  P y r e x  cy l ind r i ca l  j a r  (4" × 6") ,  
filled to  a level  a b o u t  ~[s c apac i t y .  T h e  cuf f  of a la rge  
sized h e a v y  r u b b e r  glove is f i t t ed  o n  t h e  wide  e n d  of  a 
B i i chner  funne l  a n d  t h e n  s t r e t c h e d  d o w n  o v e r  t h e  P y r e x  
j a r  to  give a v a c u u m  seal.  T h e  so lu t i on  is h e a t e d  to  

a l m o s t  boi l ing an d  reduced  pressure  t h e n  app l i ed  f r o m  
a w a t e r  p u m p  while the  h e a t i n g  is c o n t i n u e d ,  Af t e r  5 m i n  
a i r  is a d m i t t e d  to t h e  sys tem.  I t  is i m p o r t a n t  t h a t  t h e  
e lect rodes  are comple t e ly  i m m e r s e d  in so lu t i on  a t  all  
t imes  du r ing  the  filling process.  Cooling to a b o u t  4°C 
will usua l ly  e l imina te  a sma l l  a i r  space  wh ich  m a y  re-  
m a i n  occas ional ly  in  a n  e lec t rode .  
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S. E. KXRK a n d  G. FALK 

Department o/ Pharmacology, University o/ Washing- 
ton, School o/ Medicine, Seattle (Washington), July II, 
1957. 

Rdsumd 

Nous d~cr ivons  un  appa re i l  facile A c o n s t r u i r e  p o u r  
~t irer  des micro~lectrodes  capi l la i res  e t  une  m a n i ~ r e  
s imple de rempl i r  ceux-ci  sous press ion r~dui te .  

P R O  L A B O R A T O R I O  

Diagram of micropipette puller. 
.4 Tong like holder, B Alligator clamp, C Capillary tubing, D Rubber 

band, E Microburner, F Pulley, G Vertical rod, H Movable stop 

A ve r t i c a l  r od  (G) is f ixed to  t he  m o v a b l e  a r m  of t he  
t ongs  t h r o u g h  a 90 ° ang le  a n d  r ides in the  angle  of the  
h o r i z o n t a l l y  o r i e n t e d  rod  ho ld ing  t h e  mic roburne r .  The  
ver t i ca l  rod  f u n c t i o n s  as  a s t op  for  pos i t ion ing  the  micro-  
b u r n e r  a n d  also p u s h e s  t h e  m i c r o b u r n e r  aside in t he  
f inal  s t age  of pul l ing .  I n  o rde r  to  a l ign  the  f lame consi-  
s t e n t l y  w i t h  r e spec t  to  t h e  cap i l l a ry  t ub ing ,  a r u b b e r  
b a n d  (D) m a y  be  a t t a c h e d  b e t w e e n  the  ho r i zon ta l  rod 
and  a c l a m p  on  t h e  s t a n d .  A m o v a b l e  s top  (H) on  the  
s t a t i o n a r y  a r m  of t h e  t o n g s  is a c o n v e n i e n t  aid in the  
in i t ia l  a l i g n m e n t  of f l ame  a n d  cap i l l a ry  t ub ing .  

The  size of t h e  f l ame  a n d  i ts  d i s t ance  f rom the  t u b i n g  
seem to  be  t h e  on ly  c r i t i ca l  var iab les .  In  general ,  a small  
b lue  cone  f l ame  gives  t h e  m o s t  s a t i s f ac to ry  results .  
E l ec t rodes  of less t h a n  0.5/* can  be  f ab r i ca t ed  rou t ine ly .  

T h e  f i l l ing of c a p i l l a r y  m i c r o p i p e t t e s  u n d e r  r educed  
pressure  h a s  b e e n  in use  for  some t i m e  s . I t  appea r s  
w o r t h w h i l e  to  desc r ibe  in  de t a i l  a s imple  fill ing t e c h n i q u e  
which  does  no t  seem to  be  wide ly  known.  The  capi l lar ies  
in a p la s t i c  r a c k  a re  he ld  ve r t i ca l l y  w i th  t ips  down  a n d  
s h a n k  ends  cove red  b y  f i l te red  3 M KC1. The  t op  of the  

A P e r s p e x *  M o i s t  C h a m b e r  for  

M i c r o m a n i p u l a t i o n  

A modif ica t ion  of the  mois t  c h a m b e r  desc r ibed  b y  
FOWELL 1, for the  isolat ion of yeas t  a scosporcs  a n d  
v e g e t a t i v e  cells has  been  c o n s t r u c t e d  f rom perspex .  In -  
co rpo ra t ed  in the  des ign  is a n  eas i ly  r e m o v a b l e  lower  
floor of glass. Th i s  fac i l i ta tes  in i t ia l  i n o c u l a t i o n ,  f ina l  
i sola t ion an d  a n y  i n t e r m e d i a t e  m a c r o m a n i p u l a t i o n  t h a t  
m a y  be  required,  w i t h o u t  t h e  r e m o v a l  of t h e  c h a m b e r  
roof, on the  unders ide  of which  the  m i c r o m a n i p u l a t i o n  
has  been  carr ied out .  

[15. I. 1958] Kurze Mitteilungen - Brief Reports 37 

Fig. 1. 

T h e  U shaped  f rame (F) is m a d e  f rom t/4 in. s q u a r e  
sect ion perspex  a n d  is m o u n t e d  on the  base  (B) m a d e  
t rom 1/8 in. shee t  mater ia l .  The  po r t i on  of the  base  ly ing  

3 R. D. KEYNES and H. MARTINS-FERREIRA, J. Physiol. 119, 315 * = l)lexiglas. 
(1953). z 1¢.. R. IZOWEX.L, J. appl. Bact. I,L 149 (It~55). 
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b e t w e e n  the  a rms  of t he  f rame  is cut  away.  The  lower  
inner  edge of t he  f r ame  is r e b a t e d  to  enable  a 2 × ~5/16 

....... -"---114- 
2, ~ ), 

7 

' - ' - -71 . . . . . . .  W - - "  , 
Fig. ~. 

in. covers l ip  (C) to  be inse r t ed  a n d  ac t  as the  floor of 
t h e  c h a m b e r .  The roof  cons is t s  of two  ~/8 in. covers l ips  or 
a single 2 × 15/1G in. covers l ip  these  be ing  l ight ly  
c e m e n t e d  in pos i t ion  wi th  smal l  spo t s  of a lanol in- res in  
cemen t .  Inocu la t ion ,  f inal  isolat ion,  and  o t h e r  mac ro -  
m a n i p u l a t i o n  is car r ied  ou t  b y  s l iding ou t  t h e  basal  
covers l ip  to  t h e  r equ i r ed  d i s tance .  

P. A. DlXO~ 

Birkbeck College, University o/ London, March 1.0, 
7957. 

Rdsumd 

Une  c h a m b r e  h u m i d e  pour  la m i c r o m a n i p u l a t i o n  a 
6t6 cons t ru i t e  en Pe r s p e x .  Elle es t  munie  d ' u n  p l a n c h e r  
inf6rieur mobi le  en verre ,  qui  faci l i te  l ' i nocu la t ion  initiale, 
la m a c r o m a n i p u l a t i o n  in te rm6dia i re  e t  l ' i s o l e m e n t  final.  

I n £ o r m a t i o n s  - I n f o r m a t i o n e n  - I n f o r m a z i o n i  - N o t e s  

S T U D I O R U M  P R O G R E S S U S  

T h e  M e t a b o l i c  P r o d u c t s  o f  Penicillium pat,,lnm 
a n d  t h e i r  P r o b a b l e  I n t e r r e l a t i o n s h i p  I 

By E. W. BASSETT and S. ~V. TANENBAUM 2 

Dur ing  the  course  of a s t u d y  of t he  b iosyn thes i s  of 
p a t u l i n  in Penic i l l ium urticae, Bainier  (syn. P .  patulum) 
s t ra in  2159A s, severa l  closely r e l a t ed  c o m p o u n d s  were  
found  to a c c u m u l a t e  in t he  g r o w t h  f i l t ra te .  M a n y  of t he  
me tabo l i c  p r o d u c t s  h a d  p rev ious ly  been  ident i f ied ,  in- 
c luding gent i s ic  acid, gen t i s a ldehyde ,  and  gen t i sy l  
a lcohol  b y  BIRKENSnAW et al. 4, and  6-methylsa l icy l ic  
acid by  EHRENSVARD 5. i n  our  e x p e r i m e n t s  using th is  
n o n p i g m e n t e d  m u t a n t  s t ra in ,  t he  fol lowing add i t i ona l  
c o m p o u n d s  have  been  iden t i f i ed :  6-formylsal icyl ic  acid,  
3 - h y d r o x y p h t h a l i c  acid, pyrogal lo l ,  p - h y d r o x y b e n z o i c  
acid, an th r an i l i e  acid, and  an  a l ipha t i c  s u b s t a n c e  wh ich  
we h a v e  t e n t a t i v e l y  n a m e d  ' p r e -pa tu l i n ' .  

P a t h w a y s  for t he  b io syn thes i s  of pa tu l i n  h a v e  been  
p r o p o s e d  f i rs t  by  BIRKENSHAW s a n d  la te r  b y  EHRENS- 
VXRD ~. The i r  sa l ien t  f ea tu res  invo lve  t h e  ox ida t ive  
r u p t u r e  of g e n t i s a l d e h y d e  fol lowed by  r e a r r a n g e m e n t  
a n d  closure to  pa tu l in .  EnRENSVXRD'S scheme  places  

1 Supported by a grant (NSF-G2914) from the National Science 
Foundation. 

2 Department of Microbiology, CollegeofPhysicians and Surgeons, 
Columbia University, New York, N.Y. 

3 We should like to thank Dr. C. "W. HESSELTINE Of the NRRL, 
Peoria, Ill., for sending us this culture. 

4 j .  H. BIRKENSHAW, A. BRACKEN, S. A. MICHAEL, and H. RAI- 
STRICK, Lancet 245, 625 (1943). - J. H. BIRKENSHAW, A. BRACKEN, 
and H. RAISTRICK, Biochem. J. 87, 726 (1943). 

5 G. EHRENSVJ(RD, Exp. Cell Res., Suppl. 3, 102 (1955). 
U J. BIRKENSHAXV, Ann. Rev. Biochem. 22, 371 (195:t). 

7 j .  H. BIRKENSHAW, A. BRACKEN, and H. RAISTRICK, Biochem. 
J. ;17, 726 (1943). 

6 -methylsa l icy l ic  acid as t he  p r o d u c t o f  a side r eac t ion  and  
does no t  recognize  a d i rec t  r e l a t ionsh ip  b e t w e e n  th is  C s 
m e t a b o l i t e  and  the  C7 a roma t i c s  p o s t u l a t e d  as p a t u l i n  
precursors .  W i t h  the  f ind ing  of 6-formylsal icyl ic  acid 
and  3 - h y d r o x y p h t h a l i c  acid, he re to fo re  u n r e c o r d e d  in 
biological  sys tems ,  we are able to fi t  all of t he  k n o w n  
me tabo l i c  p r o d u c t s  of th is  mold  in to  a logical sequence .  

Resul t s . - -The  i den t i f i ca t ion  of 6-formylsal icyl ic  acid 
(6-FSA) was  m a d e  b y  c o m p a r i s o n  wi th  a u t h e n t i c  8 
ma te r i a l  syn thes i zed  b y  the  m e t h o d  of ELIEL, RIVARD, 
and  BURGSTAttLER 9. A list  of the  phys ica l  and  chemica l  
cha rac te r i s t i c s  of t he  i so la ted  and  a u t h e n t i c  ma te r i a l s  is 
g iven in t he  Table  (p. 40). The  u l t r av io le t  a b s o r p t i o n  spec-  
t r a  are p r e s e n t e d  in the  Figure .  By  c o m p a r i s o n  wi th  syn-  
t he t i c  ma te r i a l  p r e p a r e d  f rom 3 -aminoph tha l i c  acid, 3-hy- 
d r o x y p h t h a l i c  acid was ident i f ied .  :Both the  syn thes i zed  
and  i so la ted  c o m p o u n d s  had  the  s ame  proper t i es ,  i.e., m.p.  
154°, J.max = 323 m/2, a swe l l  as i d e n t i c a l p a p e r c h r o m a t o -  
g raph ic  and  color reac t ions .  F u r t h e r  f r ac t i ona t i on  of t he  
cu l ture  f i l t ra tes  a f fo rded  pyrogal lo l  in good yield  (m.p. 
134 °, m.p.  of t r i a c e t a t e  162°); whi le  tS-hydroxybenzoic  
acid and  an th ran i l i c  acid were  d e t e c t e d  by  p a p e r  
c h r o m a t o g r a p h i c  and  s p e c t r o p h o t o m e t r i c  analys is .  
These  las t  two  acids h a v e  long been  k n o w n  to  be in- 
t i m a t e l y  re la ted  to a r o ma t i c  b iosyn thes i s  f rom sh ik ima te  
b o t h  in Aerobacter l° and  in Neurospora ll. To the  au- 
t ho r s '  knowledge ,  pyrogal lo l ,  t he  classic e x a m p l e  of the  
h ighe r  p l a n t  aglycones ,  has  no t  p r ev ious ly  been  found  
a m o n g  t h e  fungi .  

F r o m  cul tures  g rown on glucose in t he  p resence  of 
CaCOa and  wh ich  fai led to  show ev idence  of pa tu l in  
f o r m a t i o n  b y  the  usual  cr i ter ia ,  a w a x y  ma t e r i a l  (~max 

8 We are indebted to Prof. E. L. ELIEL for a generous supply ot 
this compound. 

9 E. g. ~[~LIEL, D. E. RIVARD, and A. W. BURGSTAHLER, J. org. 
Chem. 18, 1679 (1953). 

10 B. D. DAvis, J. Bact. 64, 729 (1952). 
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