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Figure S1. (A) Comparison of human ZBTB7A, B, and C. Identities in all three are 

highlighted in gray, while the four zinc finger motifs are in yellow, with cyan indicating 

substitutions relative to ZBTB7A. The DNA base interacting residues are highlighted in 

white letter with red background (ZF-3 makes only backbone contacts). (B) AlphaFold 
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prediction of ZBTB7A full-length protein, including two additional helices (colored in green) 

prior to the ZF DNA binding domain (colored in blue). The corresponding sequences for the 

green helices are not conserved and helices are not predicted to be present in ZBTB7B and 

7C. (C) Superimposition of ZF-DNA binding complex onto the AlphaFold ZBTB7A full-

length protein suggesting that the green helices might not be directly involved in DNA 

binding. (D). ZF borders are as defined for the human ortholog, with cyan indicating 

differences from the human ortholog. Underlined residues make base-specific contacts to 

DNA, as defined for the human ortholog in this study, and are completely conserved. While 

ZF3 makes no direct DNA base contacts, it does not appear to have an elevated substitution 

rate compared to the other ZFs (5 positions in ZF1, 5 in ZF2, 7 in ZNF-3, and 8 in ZF4). The 

linkers contain conserved glycines (red font), that are proposed to be important for providing 

flexible orientation between ZFs. 
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Figure S2. Representative tracks of ZBTB7A ChIP-seq in K562 cells (4 replicates) and 

HUDEP-2 (WT and -195C>G mutant), taken from Gene Expression Omnibus under 

accession GSE103445. Besides SLC2A3 (also known as GLUT3), we examined ten 

glycolytic genes shown in the boxed schematic. The results were normalized to track scale at 

each locus. We note that there are number of isozymes (such as HK1, HK2, …) for each 

reaction step, and we only choose one representative. 
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Figure S3. Raw data of millipolarization (mP) measured during fluorescence polarization 

using a Synergy 4 Microplate Reader (BioTek). 

  



Table S1. Summary of X-ray data collection and refinement statistics (*) at SERCAT beamline 22ID  

Oligonucleotides 5’-GGGACCCTTGATGTTT -3’ 
3’- CCTGGGAACTACAAAC-5 

5’-GGGACCCTTGATGTTT-3’ 
3’-CCCTGGGAACTACAAA-5’ 

5’-GGGACCCTTCATGTTT -3’ 
3’- CCTGGGAAGTACAAAC-5’ 

5’-GGTAAAAGACCCCTCCCCAAAT-3’ 
3’-CCAATTTCTGGGGAGGGGTTTA-5’ 

5’-GGTAAAAGACCCCTCCCCAAA -3’ 
3’- CATTTTCTGGGGAGGGGTTTC-5’ 

PDB code 7N5U 7N5V 7N5W 8E3D 8E3E 
Date collected 2021-03-06 2021-03-06 2021-04-19 2022-06-09 2022-06-09 
Space group P21212 P21 C2221 P6 P21 
Cell dimensions (Å) 63.38, 103.61, 37.07 51.29, 60.07,133.72  74.16, 103.43, 83.08 196.18, 196.18, 54.96 67.52, 147.18, 68.06 

a, b, g (°) 90, 90, 90 90, 98.5, 90 90, 90, 90 90, 90, 120 90, 96.5, 90 
Resolution (Å)  40.11-2.85 (2.95-2.85) 43.47-3.09 (3.20-3.09) 37.08-2.25 (2.33-2.25) 46.15-2.62 (2.71-2.62) 49.80-2.99 (3.10-2.99) 
a Rmerge  0.068 (1.06) 0.142 (0.531) 0.124 (0.904) 0.182 (3.082) 0.080 (0.420) 
Rpim 0.020 (0.377) 0.067 (0.274) 0.035 (0.470) 0.039 (0.706)  0.044 (0.331) 
CC1/2, CC  (0.555, 0.845) (0.992, 0.998) (0.598, 0.865) (0.398, 0.755) (0.945, 0.986) 
b <I/σI> 25.3 (0.9) 7.9 (1.8) 18.3 (1.2) 21.7 (1.0) 15.7 (2.1) 
Completeness (%) 79.5 (22.6) 96.0 (86.7) 89.5 (43.6) 99.5 (100.0) 98.7 (97.6) 
Redundancy 11.3 (6.6) 5.4 (4.3) 11.4 (2.5) 22.1 (19.1) 7.1 (6.4) 
Observed reflections 54,455 79,307 158,797 810,931 185,731 
Unique reflections 4,830 (162) 14,595 (1,338) 13,984 (668) 36,650 (3,610) 26,193 (2,577) 
 (3572 have both I+ and I-)     
Wilson B-factor (Å2) 65.0 48.4 47.8 51.3 58.8 
Mean FOM (SAD) 0.45 (at 5Å)     
Density Modification Rfactor 0.40 (at 5Å)     
Refinement      
Resolution (Å) 2.85 3.09 2.25 2.62 2.99 
No. reflections 4,449 14,484 13,904 36,634 25,726 
c Rwork / d Rfree 0.248 / 0.300 0.264 / 0.314 0.191 / 0.229 0.206 / 0.237 0.203 / 0.235 
No. Atoms (monomer) (three molecules) (monomer) (three molecules) (three molecules) 

Protein 631 1,731 670 1,777 (843)e 2,703 
DNA 649 1,947 650 1,800 (900)e 2,565 

Solvent 7 1 52 96 9 
Zn 3  8  3  8 (4)e 12  

B Factors (Å2)      
Protein 50.4 128.8 57.0 62.1 (170)e 118.0 
DNA 63.7 146.9 76.7 74.0 (191)e 120.7 

Solvent 24.6 80.5 56.2 59.8 85.7 
Zn 72.6 147.0 58.9 61.4 (205)e 140.9 

R.m.s. deviations      
Bond lengths (Å) 0.003 0.003 0.006 0.004 0.003 
Bond angles (˚) 0.5 0.6 0.8 0.6 0.5 

* Values in parenthesis correspond to highest resolution shell. 
a Rmerge  = Σ  | I - <I>| /Σ I, where I is the observed intensity and <I> is the averaged intensity from multiple observations. 
b <I/σI> = averaged ratio of the intensity (I) to the error of the intensity (σI). 
c Rwork  = Σ  | Fobs - Fcal | /Σ  | Fobs |, where Fobs and Fcal are the observed and calculated structure factors, respectively. 
d Rfree was calculated using a randomly chosen subset (5%) of the reflections not used in refinement. 
e Three monomers are in asymmetric unit with density for one significantly worse than other two. Values in parenthesis are for the worse monomer.	
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Table S2. Expression plasmids used in this study 
Description plasmid # 
Human ZBTB7A residues 370-500 expressed in E. coil pXC2222 
Human ZBTB7A residues 341-505 expressed in E. coli pXC2311 
Human ZBTB7A mutant G395C (residues 370-500) expressed in E. coli pXC2282 
Human ZBTB7A mutant R402H (residues 370-500) expressed in E. coli pXC2280 
Human ZBTB7A mutant R402C (residues 370-500) expressed in E. coli  pXC2281 
Human ZBTB7A mutant K424T (residues 370-500) expressed in E. coli pXC2279 
Human ZBTB7A mutant R458fs (residues 370-500) expressed in E. coli pXC2283 
EGFP-ZBTB7A full length expression in PC3, U2OS and HeLa cells pXC2135 
EGFP-ZBTB7A-R458fs expression in PC3, U2OS and HeLa cells pXC2327 

 
Table S3. Oligonucleotides used in this paper. 
Oligonucleotides Application 
FAM-5’-GTCGACCCGGCCTGGCG-3’ 
    3’-CAGCTGGGCCGGACCGC-5’ 

FP binding 

FAM-5’-TGGGACCCACGCACCGC-3’ 
    3’-ACCCTGGGTGCGTGGCG-5’ 

FP binding 

FAM-5’-GGTGACCCTCCGGATTC-3’ 
    3’-CCACTGGGAGGCCTAAG-5’ 

FP binding 

5’-CGCCCCCACCCCCACCA-3’ 
3’-GCGGGGGTGGGGGTGGT-5’-FAM 

FP binding 

5’-GGCCCCTTCCCCACA-3’ 
3’-CCGGGGAAGGGGTGT-5’-FAM 

FP binding 

5’-AAGACCCCTCCCCGAA-3’ 
3’-TTCTGGGGAGGGGCTT-5’-FAM 

FP binding 

5’-GGGACCCTTCATGTTT -3’ 
3’- CCTGGGAAGTACAAAC-5’  

Crystallization 

5’-GGGACCCTTGATGTTT -3’ 
3’- CCTGGGAACTACAAAC-5’ 

Crystallization 

5’-GGGACCCTTGATGTTT-3’ 
3’-CCCTGGGAACTACAAA-5’ 

Crystallization 

5’-GGTAAAAGACCCCTCCCCAAAT-3’ 
3’-CCATTTTCTGGGGAGGGGTTTA-5’ 

Crystallization 

5’-GGTAAAAGACCCCTCCCCAAA -3’ 
3’- CATTTTCTGGGGAGGGGTTTC-5’ 

Crystallization 

5’-CCC AAG CTT ATG GAC TAC AAA GAC GAT 
GAC GAC AAG ATG GTG AGC AAG GGC GAG GA-3’ 

Forward primer for 
pXC2315 

5’-CCG GAA TTC TTC TTG TAC AGC TCG TCC 
ATG CCG AGA GTG-3’ 

Reverse primer for 
pXC2315 

 


