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Figure S1. Sequence alignment of mouse and human TdT and
Pol mu. SD1, SD2 and Loopl regions are indicated. Conserved
residues are boxed in red.
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Figure S2. Functional tests of in trans templated activity. Top panel,
TdT-u chimera. Lower panel R403A mutant. The DNA substrate is
shown in the middle panel, with the micro-homology base pair in red
and the templating base in trans in blue (X). The concentration of
both the enzyme and the DNA is 200 uM.
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Figure S3. Reorganization of ion pairs in the catalytic site. (A) Apoenzyme (B) Binary
complex with the incoming dNTP (C) Complex with the downstream DNA duplex (D)
Full DNA synapsis complex. Residues are in pink for TdT and in cyan for Loop1 of Pol p.
The catalytic ion is in CPK sphere in green. The incoming dNTP is in ball-and-stick.
Catalytic residues are labeled in red.
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Figure S4. Electron density of DNA substrates in various TdT-pu chimera complexes

DNA and incoming nucleotide electron density in the 2Fo-Fc map (contoured at 1 o in grey) of (A) One
nucleotide gap-filling complex (B) Pre-ternary complex (C) Pre-catalytic full complex. Upstream and
downstream primers are depicted in red and blue, respectively. The downstream template strand is
represented in cyan, the upstream template strand is in yellow and the incoming nucleotide is in grey. S5
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Figure S5. Gap-filling activity test for Tdt-u chimera, TdT and Pol p
The concentration of the enzyme was 200 uM, for DNA it was 50 nM for pol p or TdT
and 200 uM for Tdt-u chimera. The templating base is in blue.
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Figure S6. Role of Loop1l in TdT-u chimera and Loop2 of M. tuberculosis PolDom in
the catalytic site organization

Schematic representation of the active site and Loop1l (in blue) of TdT-u chimera
(top panel) or the active site and Loop2 (in green) of PolDom (bottom panel). The
catalytic ions are represented as CPK spheres, the incoming nucleotide is in ball-
and-stick and important catalytic residues are labeled and represented in sticks. 57
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Figure S7. Rmsd during Energy minimization (A). Top: pol p homology
model. Bottom: x-ray structure of TdT-u chimera. The RMSD on DNA atoms is
in red, the RMSD on protein atoms is in green.
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Table S1. Diffraction data and model refinement statistics.
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