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Supplementary Method

An estimate of the affinity of TATA-binding protein (TBP) for a 70 bp proximal promoter in human genes

The input data are two variants of the 70 bp proximal promoter DNA sequence of an SNP under study, namely:
Swt = {s"70...s™...s";} and Sm = {s™70...8™i...s™1}, where s™y = s™ is the transcription start site (TSS) and s°*; € {a,
c, g, t}). Using the three-step molecular mechanism of the binding of TBP to the 70 bp region of a human gene promoter,
which was first heuristically predicted within the framework of a linear approximation [81] and then observed
experimentally [97], we estimated numerically “—INn[Kp(Se)]” values expressed in natural-logarithm units (In-units), e.g.

—In[Kp(Se)] = 10.9 — 0.2 {In[KsLDE(Se)Kstor(Se)KBEND(Se)]}, (1)

where Kbp is the equilibrium dissociation constant expressed in moles per liter (M); 10.9 (In-units) is nonspecific TBP—
DNA affinity (10> M) as measured elsewhere [98]; 0.2 is a stoichiometric coefficient as shown elsewhere [81].

In Eq. 1, -In[Kstop(Se)] is an estimate of the equilibrium dissociation constant of the primary intermolecular
recognition between TBP and the best possible TBP-binding site found at the intermediate step of the bioinformatics
model used, namely:

In[Kstor(Se)] = MAX 70 <i<20; k € {-1; +1}{ Z i-1 <j<i+13 W{1,S%jx}, (2)

where w{i,s*j} is numerical weight of nucleotide s°; at the jth position of the TBP-binding site according to Bucher’s
position-weighted matrix, as published in ref. [99]; k indicates either direct (+1) or complement (-1) DNA chains.

In Eq. 1, -In[KsLipe(Se)] is an estimate of the equilibrium dissociation constant of TBP sliding along B-helical DNA
until it stops at the best potential TBP-binding site found at the initializing step of our computational model, namely:

In[KsLipe(Se)] = MEAN[ £ -7, ¢+ 191 (0.8[ TA] + 35.1p), 3)

where & is the position of the best potential TBP-binding site found using Eq. 1; [TA] is the abundance of dinucleotide
TA; the p value of the minor-groove width of the DNA helix is expressed in angstroms as identified elsewhere [100]; 0.8
and 35.1 are linear regression coefficients [101].

In Eq. 1, -In[Kgenn(Se)] is an estimate of the equilibrium dissociation constant of stabilization of the TBP—promoter
complex by B-helical DNA of the best potential TBP-binding site found bending at a right angle as the final step of the
computational model used, e.g.:

In[KBEND(Se)] = MEAN(| £ 76+ 19]; both (+) and (-) DNA chains (0.9[TA, AA, TG, AG] + 2.5[TA, TC, TG] + 14.4), 4)

where 0.9, 2.5, and 14.4 are linear regression coefficients [102].
Next, using all the possible substitutions, s*j—@, at each position j within the 26 bp DNA region [ § — 7;&+ 19] around
the best potential TBP-binding site found, we estimated standard deviation oe of the —In[Kp(Ss)] estimates (Eq. 1) as

Se={(Ze7<j<Z¢ e {acotIN[Kp(s®e7...E...8%+19) / Kp(s%c7...8j...8%+10)]*} / (3%26)]". (5)
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Applying Egs. 1-5 to both ancestral Sy and minor Sy of the promoter under study, we calculated —In[Kp(Swt)] + Owt
and —In(Kp(Sm)) = om, respectively, and, after that, computed Fisher’s Z-score [103]:
Z = abs {In[Kp(Swt) / Kn(Sm))] / [Swi® + Sm?} 2. (6)

Finally, in the R software [103], we transformed this Z-score value into a p value of the probability estimate of
accepting the hypothesis “Ho: Kp(Swt) # Kp(Sm)” and, thus, made the final decision at this statistical significance p > 0.95
as follows:

IF {INEQUALITY “~In[Kp(Sm)] > —In[Kp(Swt)]” is statistically significant},
THEN {DECISION is “the minor allele of the given gene is overexpressed relative to the ancestral one”};
ELSE [IF {INEQUALITY “~In[Kp(Sm)] <-In[Kp(Swt)]” is statistically significant}, (7)

THEN {DECISION is “the minor allele of this gene is underexpressed relative to the ancestral one”},]

OTHERWISE {DECISION is “alteration of the expression of this gene is insignificant™}.

Figure 1 (see Main text) shows this decision within the “Result” text box of Web service SNP_TATA Z-tester [41].
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