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Materials and Methods  
 

Genotyping by polymerase chain reaction (PCR) 

 

Genotypes of experimental mice were determined by PCR analysis of genomic DNA 

extracted from pup ear punches at PND12. Briefly, a 2 mm ear punch was lysed in 100 ul 

DirectPCR Lysis Reagent (Viagen Biotech, Los Angeles, CA) containing proteinase K 

(Sigma-Aldrich, St. Louis, MO) at 55°C overnight and denatured at 85°C for 45 min. 1 ul 

of crude DNA was used in two separate multiplex PCR reactions to detect Gclm and Gulo 

alleles, respectively, as described previously [1; 2].  

 

Reverse transcription and real-time quantitative PCR (Q-PCR)  

 

Total RNA was isolated from frozen liver pieces using RNeasy Plus Kit (Qiagen, 

Germantown, MD) according to manufacturer’s protocol. cDNA was synthesized using 

iScript™ cDNA Synthesis Kit (BioRad, Hercules, CA) according to manufacturer’s 

instructions using total RNA (1 μg from neocortex and 0.5 μg from hippocampus) in a 20 

μl reaction volume. Q-PCR reaction mixtures contained 1 μl cDNA, 1x SYBR Green 

Supermix (BioRad), and 0.15 μM gene-specific primer sets in a total volume of 10 μl. 

Reactions were run using the CFX96 Touch Detection System (BioRad, Hercules, CA). 

Expression of housekeeping genes (Rplp0 and 18s) were used for normalization of CT data 

using the delta-CT method (dCT = CT(gene of interest) – CT(average of housekeeping 

genes)), such that a high dCT value was reflective of a low mRNA expression. Sequences 

of primers used for Q-PCR were 5’-GTAACCCGTTGAACCCCATT (forward) and 5’-

CCATCCAATCGGTAGTAGCG (reverse) for 18s, 5’-

TGAGATTCGGGATATGCTGTTGG (forward) and 5’- CGGGTCCTAGACCAGTGTTCT 

(reverse) for Rplp0, 5’-ACCGGGAACCTGCTCAACT (forward) and 5’-

GCATGGGACATGGTGCATTCC (reverse) for Gclm, 5’-

GGCGATGTTCTTGAGACTCTGC (forward) and 5’-

TTCCTTCGATCATGTAACTCCCATA (reverse) for Gclc, 5’-

CTTGCGTGAATGTTGGATGTG (forward) and 5’-GCATCCCTTTTCTGCTTGATG 

(reverse) for Gsr, 5’-ATGAAAGTCCAGCCCAAGG (forward) and 5’-

GGTCCTTCTCTATCACCTGGG (reverse) for Gpx4, 5’-

CCGGCAGCAGAACAAGAAAGTGAA (forward) and 5’-

AGGGCCAGGCCATGCTTGT (reverse) for Gulo, 5’-

TTCGGCTTGCTCCATTCTCCTGAT (forward) and 5’-

ATCAGTTCGAGCCTGGAAGCCATA (reverse) for Slc23a1, and 5’-

GGACGGCATACAAGTTCCAGCTTT (forward) and 5’-

CCCACTGAAATGGGTATGGAACCT (reverse) for Slc23a2.  

 



Supplemental data 

Figure S1. Genotyping of experimental mice by PCR. DNA electrophoresis of 

PCR genotyping using genomic DNA extracted from ear punches at PND12. Gclm WT 

and KO alleles yielded a 350 bp and 250 bp PCR products, respectively. Gulo WT and 

KO alleles yielded a 330 bp and 210 bp PCR products, respectively. Four genotype 

groups were GclmWT/KO/GuloWT/KO (HET), GclmKO/KO/GuloWT/KO (MKO), GclmWT/KO/GuloKO/

KO (GKO) and GclmKO/KO/GuloKO/KO (DKO). 



Figure S2. Q-PCR analysis of gene expression in brain tissues. Examined genes were 

GSH metabolizing enzymes (Gclm, Gclc, Gsr, and Gpx), AA biosynthesis enzyme 

(Gulo), and AA transporters (Slc23a1 and Slc23a2) in neocortex (A) and hippocampus (B). 

Expressions of housekeeping genes Rplp0 and 18s were used for normalization of CT 

data. Relative mRNA abundance of individual gene was reported as the dCT value 

wherein a high dCT value was reflective of a low mRNA expression. Multiple 

group comparisons were performed by one-way ANOVA followed by post-hoc 

Bonferroni test for multiple comparisons using the Graphpad Prism software 

(San Diego, CA). P < 0.05 was considered significant. *mRNA of the gene was not 

detectable in the specified genotype group. Our data showed that: (i) As expected, 

the expression of Gclm gene was not detectable in MKO or DKO mice; likewise, the 

expression of Gulo gene was not detectable in GKO or DKO mice. (ii) The Gulo and 

Slc23a1 genes were expressed at minimal levels in these brain tissues. (iii) There was no 

difference in the expression of these genes in the two brain regions among four 

genotype groups. 
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