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Figure S1. There are at least nine distinct isoforms for human ZNF410. (A) Cartoons of selected 

isoforms. (B) Three are particularly noteworthy, each of them is present in at least one other 

primate species. The unnamed isoform (BAG62922.1) begins at an internal methionine, but ends 

before any of the ZNFs. The other two are just the reverse – isoform e (NP_001229857 or 

EAW81141) is substituted for ZF1 and the first cysteine of ZF2, and CRA_c (EAW81139) 

begins just ahead of ZNF3. 
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Figure S2. Phylogeny of ZNF410 among 25 diverse mammals, chosen based (1). 
 
1. Hecker, N. and Hiller, M. (2020) A genome alignment of 120 mammals highlights 

ultraconserved element variability and placenta-associated enhancers. Gigascience, 9, 
giz159. 
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Figure S3. (A) Summary of five vertebrate ZNF10 orthologs. (B) Number of substitutions within 

the hairpin loop and ZF region are listed.  (C) Number of ZNF410 binding sites within 1 KB 5’ to 

CHD4 promoters are listed. (D) Sequence alignment of the corresponding hairpin loop. Acidic 

residues in proposed DNA-mimicking segments of human (top) and gar (bottom) orthologs are 

indicated with red asterisks. 
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Figure S4. Two orthogonal views of AlphaFold predictions of (A) Bos taurus and (B) mouse 

ZNF410 orthologs. The predicted corresponding long aB helix blocks the DNA binding.  
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Figure S5. SAXS curves/profile for 17 bp DNA using in our experiments. (A) Scattering intensity 

profile. (B) Guinier plot. (C) Kratky plot. (D) P(r) plot. 
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Figure S6. ZNF410 FL exists in compact and extended conformations. (A) Plot of Rg vs. Dmax 

values for all 10,000 models obtained in BILBOMD conformational sampling. The initial 

AlphaFold model is shown as an orange dot. (B) MULTIFOXS analysis suggests ZNF410 FL has 

the probability to adopt two conformational states (the two blue dots in panel A). (C) Fitting of 

experimental X-ray scattering profile (magenta dots) to the calculated scattering (black line) of 2-

state models. (D) Examples of models representing two states of ZNF410 FL (compact and 

extended). (E) The fitting of experimental X-ray scattering profile (blue dots) to the calculated 

scattering (black line) of the fitting model in the presence of DNA. (F) One example of a DNA 

bound ZNF410 model. (G) A sampling of DNA bound ZNF410 models with varied conformations 

of NT and CT. 
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Figure S7. ZF-CT exists as mixture of compact and extended conformations. (A) Plot of Rg 

vs. Dmax values for all 10,000 models obtained in BILBOMD conformational sampling. The 

starting AlphaFold model is shown as an orange dot. (B) MULTIFOXS analysis suggests ZF-CT 

has the probability to adopt (at least) two conformational states (two blue dots in panel A). (C) 

Fitting of experimental scattering profile (magenta dots) to the calculated scattering (black line) 

of a two-model ensemble. (D) Examples of models represent two states of ZF-CT in the absence 

of DNA (compact and extended). (E-F) The fitting of experimental X-ray scattering profile (blue 

dots) to the calculated scattering (black line) from the multi-model states in the presence of DNA 

(panel F).  
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Table S1. Expression constructs and DNA primers used in this study 

Residues name pXC#   
1-478 FL 2179   
1-366 NT-ZF 2218   
1-216 NT 2288   
217-366 ZF 2180   
217-478 ZF-CT 2217   
     
 mutant  Primers used in the mutagenesis 
1-478 S148D 2330          5’-CAGAAGATGATGGGAATGATTTCCTC-3’ 

3’-TCCTACTCCGTCTTCTACTACCCTTACT-5’ 
(the underlined codon is the intended mutation) 

1-478 S/T-D/E: 
 
(S148D/
S154D/ 
S155D/ 
S157D/ 
T158E/ 
S160D/ 
S161D) 

2319 (1) (5’-TGTTCCAGGGGCCCCTGGGATCCATGTTATCAG 
ATGAGTTAGAAT-3’) and the pertinent 
mutagenic reverse primer (5’-CATGGAATGTC 
ATCGTCTTCGTCCTCATCGTCGAGGAAATCATTCCCATC-3’) 
(2) (5’-ATTTCCTCGACGATGAGGACGAAGACGATGACATT 
CCATGGTTCCTCCGG-3’) and the 3’ reverse 
primer (5’-TCAGTCACGATGCGGCCGCTCGAGTCATGT 
CCGTCTTTCAGTTAA-3’) 
The underlined codons are the intended mutations. 

1-478 D/E-A: 
 
(D143A/ 
E144A/ 
E146A/ 
D147A) 

2341 (1) 5’-TTGTACAGGCTGCGGCAGCAGCTTCAGGGAATGATT 
TC-3’ and the pertinent mutagenic reverse 
primer (5’-CATGGAATGTCATCGTCTTCGTCCTCATCGTC 
GAGGAAATCATTCCCATC-3’) 
(2) 5’-TTCCCTGAAGCTGCTGCCGCAGCCTGTACAAACACT 
AA-3’ and the 3’ reverse primer (5’-TCAGTCA 
CGATGCGGCCGCTCGAGTCATGTCCGTCTTTCAGTTAA-3’) 
The underlined codons are the intended mutations. 

1-366 S/T-D/E 2312 Same as pXC2319  
1-366 D/E-A 2342 Same as pXC2341  

 

 


