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Summary .  Linkage  data  on  aminolevul ina te  dehydra ta se  

( A L A D H ,  E.C. 4.2.1.24) and  a series of  o the r  h u m a n  genetic 

markers  are presented.  One  h u n d r e d  and  two families (25 o f  

them being informat ive)  f r o m  s o u t h w e s t e r n  G e r m a n y  were 

tested. Close l inkage ( 0 =  0.05) between A L A D H  and  the 

fol lowing marke r s  could be excluded: Rh,  PGM~, Fy,  ACP1,  

MNSs ,  H L A ,  Bf, G L O ,  PGM3, Jk ,  Pi, PGP,  K, GPT.  There  is 

some evidence o f  poss ible  l inkage wi th  H P A .  

I n t r o d u c t i o n  

Genet ic  p o l y m o r p h i s m  of  aminolevul ina te  dehydra tase ,  or  

p o r p h o b i l i n o g e n  syn thase  (E.C. 4.2.1.24) was  recently descr ibed 

in m a n  (Batt istuzzi  et al. 1981). These a u t h o r s  r epor t ed  this 

enzyme to be unde r  the con t ro l  o f  an  a u t o s o m a l  locus A L A D H  

with  two alleles A L A D H  1 and  A L A D H  2. In  this p a p e r  we 

present  the results  of  o u r  studies on  102 families, 25 o f  them being 

informat ive  for  l inkage. 

M a t e r i a l s  a n d  M e t h o d s  

Blood samples  were ob ta ined  by  ven ipunc tu re ,  with or  w i th o u t  

E D T A  as an t icoagulan t .  The  samples  were used  fresh, or  s tored  

at - 2 0  ° C in glycerol m e d i u m  for  up  to five years. H e m o l y s a t e s  

were p r epa r e d  af ter  two wash ings  by sonicat ion,  fo l lowed by 

t rea tment  with toluene.  

Starch gel e lec t rophores is  (15% C o n n a u g h t - s t a r c h )  was  per-  

f o r me d  in a d i scon t inuous  sys tem (br idge buffer: 1 . 1 3 M N a O H ,  

0 . 4 M  citric acid, p H  6.0; gel buffer:  12.5 m M  N a O H ,  2 6 r a M  

T a b l e  1. Lod score values for ALADH and other marker loci 

Locus Segregation Recombination fraction 
• , a 
information 

0.05 0.10 

Number of 

0.20 0.30 0.40 Families Children 

Rh p b -- 1.35 

M b -- 1.56 

PGMI P b b 

M b -- 1.98 

Fy p b b 

M - 0.93 - 0.46 

ACP1 P ~ - 1.30 
M b b 

MNSs P b -- 1.57 

M b -- 1.56 

Gc P - 1.09 - 0.40 

M 0.35 0.09 

b b 
HLA P 

M - 1.11 -0 .44  

Bf p b -- 1.79 

M - 0.27 - 0.44 

GLO1 P - 0.87 - 0.26 

M - 1.18 - 0.67 

PGM~ M b -- 1.78 

b b 
Jk P 

Offprint requests to: A. Amorim 

-0.51 -0.18 -0.04 6 14 

-0 .64 -0 .24 -0 .06 5 12 

- 0.97 - 0.38 - 0.09 4 11 

-0.71 -0 .22  -0 .04 6 19 

- 0.84 - 0.32 - 0.07 5 14 

- 0.12 - 0.02 0.00 4 8 

- 0.25 0.03 0.04 7 22 

- 1.16 -0.45 -0.11 4 13 

- 0.57 - 0.19 - 0.04 5 16 

- 0.64 - 0.24 - 0.06 5 12 

0.07 0.13 0.06 3 12 

0.07 0.05 0.02 3 8 

- 0.82 - 0.27 - 0.06 7 23 

0.00 0.07 0.03 6 15 

- 0.70 - 0.25 - 0.06 4 14 

-0 .19 -0.08 -0 .02  1 3 

- 0.09 0.09 0.03 5 16 

- 0.25 - 0.09 - 0.02 3 7 

- 0.78 - 0.30 - 0.07 2 9 

- 1.22 -0 .47 -0.11 5 17 
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T a b l e  1 (continued) 
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Locus Segregation Recombination fraction Number of 
information a 

0.05 0.10 0.20 0.30 0.40 Families Children 

M -0.21 -0.01 0.07 0.05 0.02 2 6 

AB0 P - 0.20 - 0.01 0.07 0.05 0.02 3 6 

M 0.26 0.22 0.13 0.06 0.02 1 2 

AK P 0.52 0.43 0.27 0.13 0.03 2 4 

Pi P - 1.90 - 1.12 - 0.45 - 0.16 - 0.04 4 9 

M - 1.18 - 0.67 - 0.25 - 0.09 - 0.02 3 7 

Gm P 0.05 0.20 0.21 0.12 0.03 4 8 

M - 1.18 - 0.67 - 0.25 - 0.09 - 0.02 3 7 

HPA P 0.89 0.96 0.79 0.49 0.16 3 11 

M - 1.30 - 0.69 0.13 0.17 0.06 6 20 

PGP P - 1.65 - 0.90 - 0.31 - 0.10 - 0.07 5 10 

M - 0.72 - 0.44 - 0.19 - 0.08 - 0.02 1 3 

Kk p b - 1.33 - 0.58 - 0.23 - 0.05 2 7 

C3 P 0.52 0.43 0.27 0.13 0.03 2 4 

M - 0.21 - 0.01 0.07 0.05 0.02 2 6 

GPT P - 0.72 - 0.44 - 0.19 - 0.08 - 0.02 1 2 

M b - 1.10 - 0.32 - 0.07 - 0.01 6 14 

ME2 P - 1.44 - 0.89 - 0.39 - 0.15 - 0.04 2 5 

M - 0.21 - 0.01 0.07 0.05 0.02 2 6 

P = paternai; M = maternal 
b Lod score values at l ea s t -  2.00 

Note added in proof" There was not enough linkage information to be presented here for the following markers: 6-PGD, FucA, UMPK, AMY2, Inv, 
Gt, EsD, GOT2, PEPA, ADA, CDA 

histidine × HC1, p H  6.0) for  16h at 5 V / c m  with  cool ing 

( t empera tu re  o f  cool ing wa te r  was  +8  ° C). Staining was  done  

essentially as descr ibed by Batt is tuzzi  et al. (1981), wi th  the 

addi t ion  of  Zn  +÷ (10 m M  of  zinc acetate) to the s ta in ing  mix ture  

in o rde r  to p reven t  lead inact iva t ion  of  the enzyme ( T h o m a s i n o  

et al. 1977). 

Lod  score values were  ob t a ined  us ing  the tables  of  M a y n a r d -  

Smith  et al. (1961). 

F o r  l inkage the fo l lowing  m arke r s  were studied: AB0, MNSs ,  

Kk,  Fy,  Jk ,  Rh,  G m ,  Inv,  Gc,  H P A ,  C3, AMY2, Pi, Bf, Tf, 

ACP1,  AK1,  A D A ,  U M P K ,  G P T ,  Gz,  P G P ,  EsD,  PGM1, 

PGM3, 6 - P G D ,  G L O ,  F U C A ,  G O T 2 ,  ME2,  PEPA,  C D A .  

R e s u l t s  a n d  D i s c u s s i o n  

The segregat ion  o f  A L A D H  in the families s tudied is in agree-  

ment  wi th  Mendel ian  expecta t ions  and  will be pub l i shed  else- 

where.  Table 1 shows  the l inkage re la t ionships  be tween  A L A D H  

and o ther  genetic markers .  Z-scores  are given for  each sex. 

Linkage  with 0 =< 0.10 can be ruled ou t  be tween  A L A D H  and  

the fo l lowing  systems:  MNSs ,  Fy,  Jk ,  Rh,  H L A ,  ACP1,  and  

PGM1. Close l inkage (0N 0.05) can be excluded for  K, Pi, GPT,  

PGP,  PGM3, G L O ,  and  Bf. Posit ive lod score values (sexes 

combined)  were ob ta ined  especially for  the H P A  sys tem (0.922 at 

0_-<0.20). This  result  suggests  l inkage be tween  A L A D H  and  

H P A .  To conf i rm this more  family  studies are required.  
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