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Supplementary Table 1. Four highest possible off-target sites as analyzed by the Cas-OFFinder. 

 

Name Chr Sequence Mismatch Strand 

GLUT2-off 

target 

5 CTCCCAACAGCCTATTCTTG* 3 + 

SGLT2-off 

target 

3 AAGAGCCTGGGCAGGTACTG 3 - 

14 AAGCGCATGTGCTGGTACTG 3 - 

X AAGGGCTTGCTCAGGTACTT 3 + 
* The bold words represent mismatch sites. 
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Supplementary Table 2. Impact of high dose (433 mg/kg body weight) GMDTC on serum biochemical parameters indicating hepatic 

and renal function. (mean ± SD, n=6) 

Group 
ALT 

(U/L) 

AST 

(U/L) 

CRE 

(μmol/L) 

BUN 

(mmol/L) 

TBIL 

(μmol/L) 

UA 

(μmol/L) 

Control 32.9±3.0 99.4±9.5 13.4±1.4 6.1±1.0 1.0±0.1 33.8±3.8 

GMDTC 

(433 mg/kg body weight) 
31.7±3.5 101.8±7.0 13.8±0.5 5.0±0.6 1.2±0.2 32.7±3.1 

Note: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRE, creatinine; BUN, blood urea nitrogen; TBIL, total 

bilirubin; UA, uric acid. Compared to control group, no significant changes were observed in high dose GMDTC group.
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Supplementary Fig. 1 Representative HPLC chromatogram of GMDTC. 
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Supplementary Fig. 2 Generation and validation of GLUT2-/- and SGLT2-/- KO HK-2 cell lines. (A) T7E1 assay. HK-2 cells were 

transfected with GLUT2 sgRNAs and SGLT2 sgRNAs, and genomic PCR products were analyzed by T7E1 assay. Transfected cells 

were selected to isolate single clones: GLUT2-/--S1 and SGLT2-/--S14. (B) CRISPR/Cas9-induced indel mutations in the target sites. 

Dashes, deleted bases. (C) DNA sequence analysis showed the presence of GLUT2-/- and SGLT2-/- mutations in clones. The horizontal, 

black line signifies the guide sequence; the horizontal, red line signifies the PAM sequence; the vertical, blue line represents the cut-

site. (D) TIDE assay. Distribution of indels within the targeted GLUT2 and SGLT2 gene locus were calculated using the TIDE algorithm. 

(E) Detection of protein expression levels of GLUT2 and SGLT2 using western blotting assay. (Full and uncropped western blots are 

shown in Supplementary Fig. 7)
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Supplementary Fig. 3 Nucleotide BLAST pairwise alignments of GLUT2 and SGLT2 gene 

knockouts against subject sequences. PCR products containing on and off target loci were 

submitted for Sanger sequencing. Then, nucleotide BLAST pairwise alignments were applied for 

comparison of nucleotide sequences with a database of sequences (subject sequences). (A) A 

pairwise alignment display of a 546 bp-long Query (GLUT2-/-) against the NG_008108.1 (SLC2A2, 

Subject) sequence with its total length of 37632 bp. Query alignment starts with its first base (T) 

and it matches Subject location 26982; the end of Query alignment matches Subject location 26414. 

Query has 23 bases deletion compared with subject and the rest are identical. (B) A pairwise 

alignment display of a 559 bp-long Query (SGLT2-/-) against the NG_012892.1 (SLC5A2, Subject) 

sequence with its total length of 14653 bp. Query alignment starts with its first base (G) and it 

matches Subject location 7325; the end of Query alignment matches Subject location 7891. Query 

has 8 bases deletion compared with subject and the rest are identical. (C, D1-3) Alignments display 

of off-target sites of GLUT2-/- and SGLT2-/- with human genome showed no mismatches, indicating 

no off-target effects occurred during the editing process. 
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Supplementary Fig. 4 Detection of off-target effects using T7E1 assay. The genomic sequences 

containing off-target sites were PCR amplified using the primers listed in the table 2. Then, 

purified PCR products were digested with T7E1 and quantified using a 1.5% agarose gel 

electrophoresis. No cleaved band occurred during the on-target editing, indicating sgRNAs are 

highly specific for intended target sequences.  

  

GLUT2-/- SGLT2-/-

off target       off target 1     off target 2      off target 3

- +             - +             - +              - +             Detection enzyme

Parental band 

400 bp
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Supplementary Fig. 5 Effect of GMDTC and cadmium on HK-2 cell viability. (A) Effect of 

GMDTC on cell viability in HK-2 cells treated with various concentrations of GMDTC for 24 h. 

(B) Effect of cadmium on cell viability in HK-2 cells treated with different concentrations of CdCl2 

for 24 h. (C) Effect of cadmium on cell viability in HK-2 cells pretreated with different 

concentrations of CdCl2 for 2 h, washed twice with PBS, replaced with fresh medium, and then 

incubated for 24 h. Cell viability was measured using alarmBlue assay and was relative to control. 

Data was obtained from 3 independent experiments. **P<0.01, ***P<0.001 compared to control. 
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Supplementary Fig. 6 Cell viability analysis of GLUT2-/- and SGLT2-/- cells with GMDTC rescue 

for 24 hours. Data was obtained from 3 independent experiments. **P<0.01; ***P<0.001 compared 

to CdCl2 treated alone shown as “0” concentration.
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Supplementary Fig. 7 Full and uncropped western blots of blotting images shown in Supplementary Fig. 2, detecting expression of 

GLUT2 (A), SGLT2 (B), β-actin for GLUT2 (C), and  β-actin for SGLT2 (D). Green dotted boxes indicate cropped areas. 

 


