Predicting phenotypes from genotypes



MENDELIAN TRAIT

Mendelian genetics put forward the
concept of dominant and recessive
traits, where the phenotypes are
controlled by single genes. These traits
are known as monogenic or Mendelian
traits (es. cystic fibrosis, etc.).

LINKAGE ANALYSIS IN
PEDIGREES

the set of observable characteristics of an
individual resulfing from the interaction of
its genotype with the environment.

COMPLEX TRAIT

There are features or traits in human
genetics which are controlled by multiple
genes and whose inheritance does not
follow the rules of Mendelian genetics.
Such fraits are known as complex traits
(es. autism, cardiac disease, cancer,
diabetes, Alzheimer's disease, and
asthma). Complex traits are believed to
result fromm gene-gene and gene-
environment interactions, genetic
heterogeneity, and potentially other yet
unknown reasons.
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Bayes theorem and the LR

Post-Test Odds = Pre-test Odds * LR.

For example, let’s say a patient returning from a vacation to Rio presents
with a fever and joint pain. Past data tells you that 70% of patients in your
practice who return from Rio with a fever and joint pain have Zika. The
blood test result is positive, with a likelihood ratio of 6. To calculate the
probability the patient has Zika:

Step 1: Convert the pre-test probability to odds:
0.7/ (1-0.7) = 2.33.

Step 2: Use the formula to convert pre-test to post-test odds:
Post-Test Odds = Pre-test Odds * LR =2.33 * 6 = 13.98.

Step 3: Convert the odds in Step 2 back to probability:
PES:Z20F Lol 3.9 8 = B

There is a 93% chance the patient has Zika.

From https://www.statisticshowto.com/likelihood-ratio/
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Sensitivity = a/ (a+c)

Specificity = d/ (b+c)

Positive predictive value = a/ (a+b)

Negative predictive value = d/ c+d)

Positive likelihood ratio: a/ (a+c) / b (b+d) or (Sensitivity/ 1- Specificity)
Negative likelihood ratio: ¢/ (a+c) / d (b+d) or (1 - Sensitivity/Specificity)
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