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1. Inl rodact ion 

A~ the ~1~ and D-lactate .dehydro@enaze {EC l. 3.1.27) 
and l .La .28)  ~s~,aa~e~ zo far an~ tested f~x the stere~-  
ehengstry of the hydrogen transfer to h%c coenz'~ne 
have b~.en ~sh.own ~o be of class A I l l .  The ~hre~ ~-  
rnensi~nal X-ray ~iructura] d.et,exraina~ion of  ~he lacta~.e 
~ehydrogena~e ~solzte,d f rom dogfiah ~a~sed ~ e  ques- 
• 5on o f  ~e ~ereoehern~s~, o f  the hy.dsogen/rza~sfer for 

I 2 ] .  I n  p a p e r  w a  s_how  .hat 
dehydro~enase belongs io  clas~ A and ~a~ the hydrogen 
iransfe,~ wJ/~h 3-acelyl ;~/AD +'~ h~s ~ e  same stere,> 
chear~stry as NAD ÷. 

2. Me,hods and ,a-n~terial~ 

The ]act,zt.~ d.ehyd,~o~ena~e from f l - o ~ h  wa~ pr~- 
%ded by Dr. M. Rossraann. The sodi,xarn 12-3H]DL 
lactate {5 m'U]]2.4 nag) was obtained frona New ~ng- 
land.Nue]var z~s ~u a q u ' e ~  so]ruben, madZhe ye~xt 
dice:hal deh~dro~n~se ~92D J~J]mK~ from S~:gma. Rad~o- 
ae.~ivi~ was ~e't.ermined wilh an l u t e r t e c ~ q u e  S:L 30 
zein~a,fion ¢o~n~er. 

( lOO r ~ )  a n d  ,'labelled sodg~ ~un~ D L t a c t a ~  ( 6 7  nag) 

(109 cpna/mM) is added dogfish ]acm~c dehydrogenase 
(409 IL~. After 24 ~, approx, 2~ of ~%e NA/) + iz ~ 
eonw~r~e~ .~o N2k~H ~;~A'eh is ~so~a~ed b y  ~wo succ~iwe 
et~xo~-aalograp'.~ea on DEAE ¢e'Itl-s]o~ (washed ~.Lh 
0.5 ~~ NaOH, H20, ~ t~qCO3, }120 (col~n~n 2 X 20 
era) w~th ,snaraon~na bicarbonate gradien~ frora 0 ~o 
0.4 M. The tubes ~owkng the c.c,rr~c~ ab~orp.~ion ar~ 
concentrated Io ~ma~ volume add y~eld |4-3H]NADH 
(6 .9  rng)  (2.% X 10 g eprra]n'fi'M) ~'h_Seh is immediately 
o~dd~sed. 

2. ].2. With 3-ac~V]l PyAD* - 
As for NAD +, except that  ~-e va~, .umv of  b~affer was 

60 nal, sofii~n DL-lactate {16.8 m~) (2.1 X 109 cp:m] 
and enzyna,e {89 ]'g~ were used. After 6.5 ~, 

50~  of  3-ace~yl PyAD ÷ was red,ceil.  The 3-ace'~/l 
[4-~H]DAD.H (~4.5 rag) (~].] ,,'" i~ ~ cpmf~M)  ~as  
!~sol]a~e,d in ,the same man_u~ a~ ~hv, ~[4--3H,]NADtI-]. 

2.2, Oxida~io~ of Id-3.H] N A D H  
T o  O.0! ~ phosiph~e bpffez p ~  7.6 :(5 n~)con-  

~ ",aJl'l~g ~4-3~]NAD~ .(6 nag) prep~r~.d above and 
~r,e~hly d i s h e d  ace~aldehyd.e (2OO $a]), a ~u~nion 

on Dowe~ 1 × 2 (washed ~ 3 ~ £IC! H20,  . . 
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2.3. OMda~ion,of 3.aeetyl.PyADH 
As for :[4-3H]NADH, 82% o f  the :'~tial radioactivity 

is in thie lyoplfigsate and Ihe 3-aee~yt layAD'~-had ma 
agtivity o f  9.5 X 10 "~ epm]mM.(6.5% c f d a e  i.rfifial 
~adioaefivRy). 

3. Disenss lon  
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from su'bUnits of,dogfish and beef heart ]aetate'd~hy- 
drogenases, Js also revearltng 1.1 1]. ,211 these a-hYd,~oxy 
acid d.ehydxogenases-may haveevolved f~o,n-, ~ e  s,ame 
precursor: ~:hanges ".an certain srpSno acids ar~ iesponsible 
for the sabstrate vadati,on anti the  ~tereochemhtry of  
the hydrogen trmasfe~ has been  fixed v e r y  early and 
~enaa~n~:d ,constant t h r o u ~ o u t  the evolu~Son. 

The lactate dehydroge~ase was ,used to  oxidize label- 
led DL-laefie acid and the tritium was found in the 
reduced ~orm of the c o e n ~ m e :  NADH or 3-acety] 
PyADH. The ~ffe rence  in the specific activity between 
~ e  lactate and the ieduced coenzyme is probably due 
to flae .existence of a primary isotope effect. The 
reduced fmma is ,o~ddised as rapidly as poss.~b]e in order 
to avoid ils destruction th~;,ough radiolysi~. T~S ex- 
plains the ]Jrrfi'ted trausfex of the radioactivity to ~he 
ehhmaol in &,e reduction o f  acetaldehyde by. yeast  al- 
cohol dehyd1,oge~aze. However, the oxidized form of 
the eoen~m,e: NAD ÷ and 3-aee ly ]  ~AD + contains 

little ~adioacfivity. This fno;vs that the pro-/~ hy:d~ogen 
removed by the yeast  ~cohol  dehydrogenize I3] ~s the 
one introduced by  ~ e  lactate dehy,drogenase in NAD ÷ 
and 3-aeetyl PyAD÷. Therefore the lactate flehydrogen- 
ase from dogf ish  be longs  t o  the A ~las~ of d,elaydxogen- 
2Se. 

The fact that ~1 the ,a-]~ydroxy acid dehydrogenize: 
g]yoxy]a~e d~hydrogenase (NAD ÷) (EC l .  1.1..26) f rom 
spinach ~:eaves and (RADP ÷) f rom peas [4], L. and 
D-]acta:te dehydrogenates (EC 1.1.I .27 mad 1.1.t .28) 
from various sources such a~ rabbit skeletal muscle 
l!a] beef  heart  muscle lab], dogfish musol¢, Za¢~o- 
bacillus plantamm and L. ambinosus I 1 el, EscheficMa 
coli l lfl]  and potato tubers I la] ,  glycerate dehy:drogen- 
ase (E,C 1.1.1.29) f rom parsley leaf  tall,  ma]ate 
d e h y d r o g e n a t e  (t~,C 1 .1 .1 .37  ;to ! . 1 . 1 . 4 0 )  f r o m  pig 
heart  muscle I4], pigeon l~ver I4a], w~eal  ge~rn 16], 
potatoes I?], maize leaves 17] and cauliflower [7] 
and iso citrate .dehy,dro.gena~e (E:C 1.1.1.41 and- 
1.1_1.,42) f rom bovine la,eart I8] mad pig hear t  anuscle. 
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