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DESCRIPTION

This program implements the method described in the manuscript Shi M, Umbach DM, Weinberg CR “Using Case-parent Triads to Estimate Relative Risk Associated with a Candidate Haplotype”[1].  It fits log-linear models to estimate the relative risk associated with a candidate risk haplotype in a triad-based association study. It is assumed that the haplotype has been tagged using a set of SNPs that are located closely on the same chromosome, so that the recombination rate in one generation is negligible.  It uses as input the inferred haplotype configurations generated by a haplotype reconstruction program, such as HAPLORE [2] and can detect and quantify either offspring or maternal genetic effects in genotype data consisting of multiple SNP markers.  
Note:  This program has been developed and tested under R version 2.5.1 and may or may not be compatible with other versions of R.


USAGE

TRIMMEST(.ped.in="risk.inp",.model='hwe',.target.hap=0,

eff='C_2df')
ARGUMENTS
.risk.inp  
A character string giving the name and path of the ASCII data file containing the initial list of triad transmission tetratype configurations.  The default file name is “risk.inp”.  Currently, this program only handles triad data (mother, father and a child). For details about input data format see section “Input File Format”.
.model  
A character string defining assumptions required by the log-linear model.  See Shi et al. [1] for details.  Four possible values of .model are:
hwe
This model assumes haplotype Hardy-Weinberg equilibrium in the source population and only one candidate haplotype in the model.
hwe.2hap  This model assumes haplotype Hardy-Weinberg equilibrium in the source population and two candidate haplotypes in the model.
geno 
This model assumes parental diplotype exchangeability in the source population and one candidate haplotype in the model.

full
This model fully stratifies on the parental mating types and one candidate haplotype in the model.

.target.hap
A number (or a vector of two numbers) giving the haplotype coding of the candidate haplotype(s) (based on the coding of the haplotypes in the input file).  There is NO default value for this input parameter.  Users have to define the value based on their input files and candidate haplotypes.
eff  
A character string defining the genetic effect being tested.  The four valid values for .eff are: 
“C_add” :  A model testing for offspring genetic effects with a log-additive risk constraint on the offspring genetic relative risks.  It performs a one-degree-of-freedom LRT.

“C_2df” :  A model testing for offspring effects with separate parameters for R1 and R2.  It performs a two-degree-of-freedom LRT.

“M_add” :  A model testing for maternal genetic effects with a log-additive risk constraint on the maternal genetic relative risks.  It performs a one-degree-of-freedom LRT.

“M_2df” :  A model testing for maternal with separate parameters for S1 and S2.  It performs a two-degrees-of-freedom LRT.

When the parameter “.model” is NOT set to “hwe.2hap”, maternal (offspring) effects are adjusting for in models testing for offspring (maternal) effects, but the adjustment is not made when the parameter “.model” is set to “hwe.2hap”.
ADDITIONAL NOTES

1. The program has not been extensively tested.  As a result, some error messages might show up.  One example is: 

Error in pmax(na.rm, ...) : cannot mix 0-length vectors with others
This error message might have arisen from scarce homozygotes.  The R2 estimate is too high or too low and is very unstable.  A one parameter log-linear model, such as log-additive risk model, is recommended for this situation.   

Please email shi2@niehs.nih.gov for comments or questions.
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INPUT FILE FORMAT
NOTE: Currently this program can only handle triad data.  

This program requires the triad transmission tetratype file (with the default file name “risk.inp”) as the input file.  A utility function “format.output” (in file “prepare_input_file.r”) has been written to process the output of HAPLORE (called with the “–L1 –E1” option) into the proper input file for TRIMMEST.
The file contains the triad transmission tetratypes and their probabilities for each pedigree.  The columns are in the following order:  

Column 1: pedigree ID

Column 2: configuration ID for the same pedigree

Column 3: father’s haplotype 1

Column 4: father’s haplotype 2

Column 5: mother’s haplotype 1

Column 6: mother’s haplotype 2

Column 7: child’s haplotype 1

Column 8: child’s haplotype 2

Column 9: probability of the transmission tetratype
Example:

 1  1  1  2  2  3  1  3 0.458330357

 1  2  1  2  2  4  1  4 0.541669643

 2  1  5  5  5  6  5  6 0.729332917

 2  2  5  5  6  7  5  6 0.270667083

 3  1  2  2  1  8  2  8 1.000000000

An example input file (“risk.inp”) is provided in the package.

EXAMPLES 
> TRIMMEST("risk.inp",'hwe',2,'C_2df')
Test for offspring effects with HWE assumption.  Allow two separate offspring relative risk parameters and designate haplotype 2 as the risk haplotype.



[image: image1]
> TRIMMEST("risk.inp",'geno',2,'C_add')

Test for offspring effects with parental genotype exchangeability assumption.  Assume a log-additive risk model and designate haplotype 2 as the risk haplotype.


[image: image2]
> TRIMMEST("risk.inp",'full',2,'M_2df')

Test for maternal effects with the full model.  Allow two separate parameters for the maternal genetic relative risks and  designate haplotype 2 as the risk haplotype.
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> TRIMMEST("risk.inp",'hwe.2hap',c(1,2),'C_2df')

Test for child effects with the HWE assumption.  Allow two candidate haplotypes.  Assume a log-additive model for the genetic effects separate parameters for the maternal genetic relative risks and  designate haplotype 2 as the risk haplotype.
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R1 and R2 for offspring effects





Total number of triad types: 1093  


 Number of families with ambiguous transmission tetratypes: 254 


Final fit: Effect=  MC ; -2LnL:  3738.603 Iter:  100 


Final fit estimates: Offspring_Risk:  1 2.552942 2.596486  Maternal_Risk:  1 1.008822 0.8463105  Risk_geno_freq:  0.595162 0.3472865 0.05755146 


Final fit: Effect=  C ; -2LnL:  3739.023 Iter:  100 


Final fit estimates: Offspring_Risk:  1 2.553045 2.588498  Maternal_Risk:  1 1 1  Risk_geno_freq:  0.5967972 0.3495443 0.05365859 








||****************************************  RESULT  ***************************************||


Testing maternal effect 2-df LRT: Chi2= 0.4194252 p-value= 0.8108173 


Estimates for maternal effects  : S1= 1.008822 S2= 0.8463105 


Genotype frequncies (0,1,2) copies of risk haplotype = ( 0.595162 , 0.3472865 , 0.05755146 ) 


||************************************  END OF RESULT  ************************************||
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-2 log-likelihood of the model with maternal effects only





(2 for likelihood ratio test





R1 and R2 for offspring effects
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Frequency of the second candidate haplotype





-2 log-likelihood of the model with both offspring and maternal effects








Frequencies of diplotypes with (0,1,2) copies of the risk haplotype





 Total number of triad types: 1093  


 Number of families with ambiguous transmission tetratypes: 254 


Final fit: Effect=  MC ; -2LnL:  3785.637 


Final fit estimates: Offspring_Risk:  1 2.163808 2.638306  Maternal_Risk:  1 0.968884 0.8190799  Risk hap freq: 0.2496294 


Final fit: Effect=  M ; -2LnL:  3809.309 


Final fit estimates: Offspring_Risk:  1 1 1  Maternal_Risk:  1 1.012130 0.8137442  Risk hap freq: 0.3132574 














||****************************************  RESULT  ***************************************||


Testing child effect 2-df LRT: Chi2= 23.67148 p-value= 7.241076e-06 


Estimates for child effects  : R1= 2.163808 R2= 2.638306 ; estimated risk haplotype frequency= 0.2496294 


||************************************  END OF RESULT  ************************************||








R1 and R2 of the offspring effects for the second candidate haplotype





Pedigree 2, the first possible transmission tetratype configuration.  Father’s diplotype is (5,5). Mother’s diplotype is (6,5). Child’s diplotype is (5,6).  The probability for this configuration is 0.729332917











Pedigree 2, the second possible configuration.  Father’s diplotype is (5,5). Mother’s diplotype is (6,7). Child’s diplotype is (5,6).  The probability for this configuration is 0.270667083








Frequencies of diplotypes with (0,1,2) copies of the risk haplotype





P value of the  LRT





(2 for likelihood ratio test





(2 for likelihood ratio test





S1 and S2 for maternal effects





Total number of triad types: 1093  


 Number of families with ambiguous transmission tetratypes: 254 


Final fit: Effect=  MC ; -2LnL:  3791.596 


Final fit estimates: Offspring_Risk:  1 1.732245 3.000674  Maternal_Risk:  1 0.9564899 0.819711  Risk_geno_freq:  0.5587809 0.3777027 0.0635164 


Final fit: Effect=  M ; -2LnL:  3808.205 


Final fit estimates: Offspring_Risk:  1 1 1  Maternal_Risk:  1 0.9774299 0.841379  Risk_geno_freq:  0.4643075 0.4419364 0.09375605 








||****************************************  RESULT  ***************************************||


Testing child effect under random mating 1-df LRT: Chi2= 16.60906 p-value= 4.593102e-05 


Estimates for child effects  : R1= 1.732245 R2= 3.000674 


Genotype frequncies (0,1,2) copies of risk haplotype = ( 0.5587809 , 0.3777027 , 0.0635164 ) 


||************************************  END OF RESULT  ************************************||








R1 and R2 of the offspring effects for the first candidate haplotype





(2 for likelihood ratio test





P value of the  LRT





Frequency of the first candidate haplotype





 Total number of triad types: 1093  


 Number of families with ambiguous transmission tetratypes: 254 





Testing child effect & two risk haplotypes 4-df LRT: Chi2= 24.07352 p-value= 7.720952e-05 


Estimates for child effects  : Hap1_R1= 0.98962 Hap1_R2= 1.078207 Hap2_R1= 2.205760 Hap2_R2= 2.697607 


Estimated frequency for risk haplotype_1= 0.2826462 ; frequency for risk haplotype_2= 0.2422517 


||************************************  END OF RESULT  ************************************||
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