Table 2.    Frequency of GSTT1 and GSTM1 genotypes among isolated orofacial cleft cases and controls, by maternal smoking status during pregnancy






               GSTT1 genotypes
                           GSTM1 genotypes
       






                   +/+ or +/null
            null/null      
      ++ or +/null
         null/null                 
Isolated cleft lip + cleft palate
All 



     
            250 

  48
                             149                    149                        

Non-smokers 


     
             161
                30                                      102                      89                         
Smokers



                             88                          18                                        46                      60                                                 

  Cigarettes per day


1-19


      
              24                           12                                        35                     41                                 


20+


     
              24                             6                                        11                     19                            
Isolated cleft palate

All



  
             107                          19                                       70                      55                            
Non-smokers


    
              69                          13                                        48                      34                            
Smokers



                            37                            6                                        22                       21                                   
   Cigarettes per day


1-19  


                            24                            5                                        15                       14                          

20+  


                            13                            1                                        7                          7                              

Controls
All



 
             251                         44                                      146                      148                          
Non-smokers


   
             184                         37                                      110                      111                           
Smokers



                             67                           7                                        36                        37                                  

   Cigarettes per day


1-19  


                             54                           6                                        35                        41                          

20+  


                             13                           1                                        11                          3                           
+  =  GST gene intact       null = GST allele is deleted

Table 3.  Frequency of combined GSTM1 and GSTT1 null alleles and vs. maternal smoking

       Infant GSTM1               Infant GSTT1

Maternal
                    isolated           isolated

         Genotype*

    Genotype**

Smoking                Control       CL(CP            CP






(Cigarettes/day)
     n
          n

    n

  

	Null/null
	Null/null
	Any
	2
	11
	1

	Null/null
	Null/null
	No
	21
	16
	7

	Null/null
	+/+ OR +/Null
	Any
	35
	49
	20

	Null/null
	+/+ OR +/Null
	No
	90
	73
	27

	+/+ OR +/Null
	Null/null
	Any
	5
	7
	5

	+/+ OR +/Null
	Null/null
	No
	16
	14
	6

	+/+ OR +/Null
	+/+ OR +/Null
	Any
	31
	39
	17

	+/+ OR +/Null
	+/+ OR +/Null
	No
	94
	88
	42

	
	
	
	
	
	

	Null/null
	Null/null
	( 20
	0
	4
	0

	Null/null
	Null/null
	1-19
	2
	7
	1

	Null/null
	Null/null
	No
	21
	16
	7

	Null/null
	+/+ OR +/Null
	( 20
	3
	15
	7

	Null/null
	+/+ OR +/Null
	1-19
	32
	34
	13

	Null/null
	+/+ OR +/Null
	No
	90
	73
	27

	+/+ OR +/Null
	Null/null
	( 20
	1
	2
	1

	+/+ OR +/Null
	Null/null
	1-19
	4
	5
	4

	+/+ OR +/Null
	Null/null
	No
	16
	14
	6

	+/+ OR +/Null
	+/+ OR +/Null
	( 20
	10
	9
	6

	+/+ OR +/Null
	+/+ OR +/Null
	1-19
	21
	30
	11

	+/+ OR +/Null
	+/+ OR +/Null
	No
	94
	88
	42


* + = GSTM1 allele present

** + = GSTT1 allele present
Genotyping
     Genomic DNA was obtained from residual dried blood spots on newborn screening specimens (Guthrie filter papers) collected from all liveborn children in California and stored by the Genetic Diseases Branch, Health and Human Services.  A DNA specimen was identified for 83% of eligible cases and 87% of eligible controls.  Reasons for the inability to identify a specimen included: 1) no sample remaining on the filter paper, 2) filter paper could not be located, and 3) insufficient information on the child to adequately match records.   To minimize the number of samples to be genotyped, the 652 control samples were randomly reduced to 299.   DNA was extracted from the residual newborn screening filter papers using a modification of the salting out method.  The size of each extracted punch was equivalent to approximately 5(l of whole blood.  Following extraction, purified DNA pellets were suspended in 20 (l of TE buffer and 0.5-1(l employed in an amplification reaction.  Genotyping was performed blinded to case/control status, using a multiplex PCR for the simultaneous amplification of GSTT1, GSTM1 and albumin, followed by agarose gel electrophoresis (2% gel in 1X TBE at 100V for 2 hours).18   Primer concentrations were adjusted so that each band of the three amplification products was of approximately equal intensity.  Gels were stained with ethidium bromide, photographed and visually scored for the presence or absence of the amplified products.  The amplification reaction results in three easily distinguishable amplicons: GSTM1, 215 bp; GSTT1, 480 bp; and albumin, 350 bp. The internal positive control (albumin) was included to distinguish double homozygous null mutants from amplification failures.
