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Materials and Methods  

Mice. Male C57BL/6J, C57BL/6NJ, and JNK2
-/-

 mice on a C57BL/6 background all 7-8 

weeks old were purchased from JAX (Bar Harbor, ME). Experiments were conducted with 

the approval of the National Heart Lung and Blood Institute Animal Use and Care 

Committee, and all animals received human care according to the criteria outlined in the 

Guide for the Care and Use of Laboratory Animals prepared by the National Academy of 

Sciences and published by the NIH (NIH publication 86-23 [revised 1985]). 

 

Mice Treatment. Prior to treatment with acetaminophen (APAP, Sigma, St. Louis, MO), 

mice were fasted overnight (15-16 hours) as described previously to deplete hepatic 

glutathione levels (1). The following morning, food was restored after treatment of mice 

with APAP (300 mg/kg intraperitoneally in 20 ml/kg of warm saline). Other non-fasted 

mice were administered concanavalin A (Sigma, 10 mg/kg intravenously in 10 ml/kg of 

saline). At times thereafter, blood was collected by retro-orbital puncture and the livers were 

removed. Blood samples were allowed to clot in microtainer serum separator tubes (Becton 

Dickinson and Co., Franklin Lakes, NJ) for approximately 2 hours at room temperature and 

then overnight at 4
o
C. Aliquots of sera were separated and stored at 4

o
C. A portion of each 

liver was fixed in buffered formalin (Fischer Scientific, Fair Lawn, NJ) and embedded in 

paraffin. Sections were mounted onto glass slides, and stained with hematoxylin and eosin 

(American Histolabs, Gaithersburg, MD). 
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Assessment of liver injury.  Liver injury was assessed by measuring serum alanine 

aminotransferase (ALT) activity with the use of a kit from Teco Diagnostics (Anaheim, CA) 

and by examining liver sections for histopathological changes by light microscopy.  

 

Nicotinamide nucleotide transhydrogenase (Nnt) allele genotyping.  Based on the 

finding that C57BL/6J mice can be differentiated from other C57BL/6 substrains by the 

presence of the mutant allele of the Nnt gene (2), the following DNA samples derived from 

GEM and WT mice from JAX were genotyped for WT and mutant Nnt  alleles by Charles 

River Genetic Testing Services (Troy, NY) following a published method (3): 80 stock 

samples of stored DNA from GEM and tail DNA from C57BL/6J and C57BL/6NJ WT 

mice.  

 

Statistical analyses. Statistical analyze was performed using one-way analysis of variance 

(ANOVA) with Newman-Keuls Multiple Comparison Post Test. Differences were 

considered significant when P < 0.05.  

 

Table S1.  Genetically engineered C57BL/6 mice 
found carrying a Nnt

-/-
 genotype after PCR analysis 

using DNA stock samples from The Jackson 
Laboratory  

JAX Stock # Strain Nnt Genotype
 

001913 Pkrdc 
-/-

 -/- 

002087 B2m 
-/-

 -/- 

002099 Fos 
+/-

 -/- 

002127 Icam1 
-/-

 -/- 

002128 Itgb2 
-/-

 -/- 

002253 Il4 
-/-

 -/- 

002289 Selp 
-/-

 -/- 

002609 Nos2 
-/-

 -/- 

002629 hSOD1 Tg -/- 

002650 Il6 
-/-

 -/- 

http://jaxmice.jax.org/strain/001913.html
http://jaxmice.jax.org/strain/002087.html
http://jaxmice.jax.org/strain/002099.html
http://jaxmice.jax.org/strain/002127.html
http://jaxmice.jax.org/strain/002128.html
http://jaxmice.jax.org/strain/002253.html
http://jaxmice.jax.org/strain/002289.html
http://jaxmice.jax.org/strain/002609.html
http://jaxmice.jax.org/strain/002629.html
http://jaxmice.jax.org/strain/002650.html
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002665 Cd8a 
-/-

 -/- 

002666 Cd28 
-/-

 -/- 

002682 Agtr1a 
+/-

 -/- 

002684 Nos3 
-/-

 -/- 

002687 Ccl3 
-/-

 -/- 

002692 Il12a 
-/-

 -/- 

002693 Il12b 
-/-

 -/- 

002767 Nfe2 
+/-

 -/- 

002778 Alox15 
-/-

 -/- 

002781 Cdkn1b 
-/-

 -/- 

002817 Lck 
-/-

 -/- 

002867 Icam1 
-/-

 -/- 

002928 Cd40 
-/-

 -/- 

002952 Il2ra 
-/-

 -/- 

002986 Nos1 
+/-

 -/- 

002994 Bax 
+/-

 -/- 

003173 Cd47 
-/-

 -/- 

003175 Il5 
-/-

 -/- 

003232 Chrna7 
-/-

 -/- 

003288 Ifngr1 
-/-

 -/- 

003608 Cd86 
-/-

 -/- 

003643 C4b 
+/-

 -/- 

003726 Cd14 
-/-

 -/- 

004130 Il18 
+/-

 -/- 

004201 Selplg 
-/-

 -/- 

004319 Mapk8 
-/-

 -/- 

004341 Cxcr4 
+/-

 -/- 

004434 Ccl2 
-/-

 -/- 

004525 Bcl2l11 
-/-

 -/- 

004584 Pparg 
-/-

 -/- 

004657 Icosl 
-/-

 -/- 

004745 Esr2 
-/-

 -/- 

004855 Mmp12 
-/-

 -/- 

004912 Akt1 
+/-

 -/- 

004936 Spp1 
-/-

 -/- 

004999 Ccr2 
-/-

 -/- 

005037 Ticam1 
-/-

 -/- 

005090 Ccl5 
-/-

 -/- 

005248 Igfbp1 
-/-

 -/- 

005427 Ccr5 
+/-

 -/- 

005530 Ddit3 
-/-

 -/- 

005940 Csf2rb 
-/-

 -/- 

006098 Il2/NFAT-luc Tg/0 -/- 

 

http://jaxmice.jax.org/strain/002665.html
http://jaxmice.jax.org/strain/002666.html
http://jaxmice.jax.org/strain/002682.html
http://jaxmice.jax.org/strain/002684.html
http://jaxmice.jax.org/strain/002687.html
http://jaxmice.jax.org/strain/002692.html
http://jaxmice.jax.org/strain/002693.html
http://jaxmice.jax.org/strain/002767.html
http://jaxmice.jax.org/strain/002778.html
http://jaxmice.jax.org/strain/002781.html
http://jaxmice.jax.org/strain/002817.html
http://jaxmice.jax.org/strain/002867.html
http://jaxmice.jax.org/strain/002928.html
http://jaxmice.jax.org/strain/002952.html
http://jaxmice.jax.org/strain/002986.html
http://jaxmice.jax.org/strain/002994.html
http://jaxmice.jax.org/strain/003173.html
http://jaxmice.jax.org/strain/003175.html
http://jaxmice.jax.org/strain/003232.html
http://jaxmice.jax.org/strain/003288.html
http://jaxmice.jax.org/strain/003608.html
http://jaxmice.jax.org/strain/003643.html
http://jaxmice.jax.org/strain/003726.html
http://jaxmice.jax.org/strain/004130.html
http://jaxmice.jax.org/strain/004201.html
http://jaxmice.jax.org/strain/004319.html
http://jaxmice.jax.org/strain/004341.html
http://jaxmice.jax.org/strain/004434.html
http://jaxmice.jax.org/strain/004525.html
http://jaxmice.jax.org/strain/004584.html
http://jaxmice.jax.org/strain/004657.html
http://jaxmice.jax.org/strain/004745.html
http://jaxmice.jax.org/strain/004855.html
http://jaxmice.jax.org/strain/004912.html
http://jaxmice.jax.org/strain/004936.html
http://jaxmice.jax.org/strain/004999.html
http://jaxmice.jax.org/strain/005037.html
http://jaxmice.jax.org/strain/005090.html
http://jaxmice.jax.org/strain/005248.html
http://jaxmice.jax.org/strain/005427.html
http://jaxmice.jax.org/strain/005530.html
http://jaxmice.jax.org/strain/005940.html
http://jaxmice.jax.org/strain/006098.html
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Figure Legends 

 

Figure S1. Genotyping results of genetically engineered mice shown in Table 1 containing 

the wild-type allele of Nnt (Nnt
+/+

 and Nnt
+/-

).  DNA samples from C57BL/6J and 

C57BL/6NJ mice were used as positive controls for mice having Nnt
-/-

 and Nnt
+/+

 genetic 

markers, respectively.  

 

Figure S2. Role of c-Jun N-terminal kinase 2 in liver injury caused by concanavalin A was 

dependent on the substrain of C57BL/6 wild-type mice paired with c-Jun N-terminal kinase 

2 deficient mice. Mice were treated with concanavalin A (ConA, 10 mg/kg intravenously). 

Liver injury was assessed 24 hours after treatment by measurement of serum alanine 

aminotransferase (ALT) activity and by histopathologic examination of H&E stained liver 

sections from formalin-fixed livers; magnification 200x. (A) Serum ALT activities of mice 

treated with ConA represent the means ± SEM where *P < 0.05 when 6NJ (n=5) mice were 

compared to JNK2
-/- 

(n=4), and 6J (n=5) mice. (D) Representative photomicrographs of liver 

sections of mice treated with ConA showed the severity of hepatic necrosis followed the 

order of 6NJ > JNK2
-/- 

= 6J mice. 
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Figure S1 

 



 

 

7 

Figure S2 

 

 

Conflicting Findings on the Role of JNK2 in Concanavalin A-Induced Liver Injury. 

Concanavalin A-induced liver injury (CAILI) is an extensively studied T cell-mediated 

model of liver injury.  In one study, researchers found that JNK2
-/-

 mice were less 

susceptible than WT mice to CAILI and concluded that JNK2 had a hepatotoxic role in 

CAILI (4), while another group reported that JNK2
-/-

 and WT mice did not differ in 

susceptibility to CAILI and therefore did not have a pathologic role in this model (5). The 

major difference in these studies is that the mice used in the latter study were from JAX, 

while the former group used the same JNK2
-/-

 mice and matched C57BL/6 WT controls that 

were discussed earlier in studies of JNK2 in AILI (6). We have confirmed that JNK2
-/-

 and 

C57BL/6J WT mice from JAX do not differ in susceptibility to CAILI and have found when 

the study was repeated with C57BL/6NJ WT mice, JNK2
-/-

 mice were now less susceptible 

than WT mice to CAILI as determined biochemically by measurement of serum ALT 

activity and histopathological extent of perivenous necrosis (Fig. S2A and B, respectively). 
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Additional Mispairings of C57BL/6 Substrains of GEM and WT Controls.  Several 

other examples of C57BL/6 subtrain that could have been mispaired with JNK2
-/-

 mice from 

JAX have been published (7-13). Additionally, Ccr2
-/-

, Ccr5
-/-

 and Ncf1
-/-

 mice from 

Taconic Farms on a C57BL/6NTac (Nnt
+/+

) background have been studied with C57BL/6J 

mice from JAX as controls (14, 15), while Ggta1
-/-

 mice backcrossed to C57BL/6J were 

used with C57BL/6JBomTac controls from Taconic Farms (16), which are Nnt
+/+

 and do 

not carry the Nnt mutation  (http://www.taconic.com/user-assets/Documents/Nnt.pdf), 

raising the question as to whether these and other similar mismatches of C57BL/6 substrains 

have produced errors in the literature.   
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