S1 Python Calculation Source Code

import numpy as np

# 1. S_GC: GC content score
def calc_S_GC(seq):
    GC_count = seq.count('G') + seq.count('C')
    gc_ratio = GC_count / len(seq)
    score = 1 - abs(gc_ratio - 0.5)
    return score

# 2. S_eff: efficiency score
def calc_S_Eff(seq):
    bases = ['A','T','C','G']
    freq = [seq.count(b)/len(seq) for b in bases]
    ent = -sum([p*np.log2(p) if p>0 else 0 for p in freq])
    H_norm = ent / 2
    gc_freq = (seq.count('G')+seq.count('C'))/len(seq)
    at_freq = 1 - gc_freq
    skew = abs(gc_freq - at_freq)
    score = 0.6 * H_norm + 0.4 * (1 - skew)
    return score

# 3. S_off: off-target score
def calc_S_Off(off_target_num):
    score = 1 / (1 + off_target_num)
    return score

# 4. Total composite score (matches paper weights)
def total_score(seq, off_num):
    s_gc = calc_S_GC(seq)
    s_eff = calc_S_Eff(seq)
    s_off = calc_S_Off(off_num)
    total = 0.40*s_gc + 0.35*s_eff + 0.25*(1 - s_off)
    return total

# Test run
if __name__ == "__main__":
    test_seq = "ATCGATCGATCG"
    print(calc_S_GC(test_seq))
    print(calc_S_Eff(test_seq))
    print(total_score(test_seq, off_num=2))

