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Supplementary Experimental Procedures

Mice

Mapk8 """ mice (Das et al. 2007), Mapk9->""" mice (Han et al. 2013), Map2k4->""->F mice
(Wang et al. 2007), Map2k7->*"> mice (Hubner et al. 2012), Map3k10” mice (Kant et al. 2011),
Map3k11” mice (Brancho et al. 2005), and genotyping methods were previously described. We
obtained C57BL/6J mice (stock number 000664), B6.129S4-Ppara™'®°"%/J mice (stock number
008154), B6.Cg-Tg(Alb-cre)21Mgn/J mice (stock number 003574) (Postic et al. 1999), B6;FVB-
Tg(Adipog-cre)1Evdr/J mice (stock number 010803) (Eguchi et al. 2011), and B6.129S4-
Gt(ROSA)26Sor™ F-PIPY™Raind mice (stock number 009086) (Farley et al. 2000) from the
Jackson Laboratory. All studies were performed using mice backcrossed to the C57BL/6J strain.

Fgf21-"" mice were established using homologous recombination in embryonic stem
cells (Fgf21™mTaEUCOMMHmIL) and the generation of chimeric mice that were bred to obtain germ-line
transmission of the mutated Fgf21 allele using standard procedures (Figure S1A). The Frt-Neo"-
Frt cassette was excised by crossing with FLPeR mice to obtain mice with the Fgf21->" allele.
These mice were backcrossed to the C57BL/6J strain. PCR analysis of genomic DNA using
primers 5F (5-CCTGACTCTTCCTGAATC-3’) and 8R (5'-GAGCCCAAAATGGTG-3’) was used to
detect the Fgf21* (216 bp) and Fgf21-* alleles (288 bp). PCR analysis using primers
FGF21del2F (5-GCCAAGTGTCAGAACTG-3’) and FGF21R9 (5-CCGTGGTACCAGGAATGC-3’)
was used to detect the Fgf21->* (1,211bp) and Fgf21* alleles (298 bp).

Male mice (8 wks old) were fed a chow diet (Iso Pro 3000, Purina) or a HFD (F3282,
Bioserve). Body weight was measured with a scale. Whole body fat and lean mass were non-
invasively measured using 'H-MRS (Echo Medical Systems). The mice were housed in a specific
pathogen-free facility accredited by the American Association for Laboratory Animal Care
(AALAC). The Institutional Animal Care and Use Committee (IACUC) of the University of
Massachusetts approved all studies using animals.

Primary hepatocytes

Primary hepatocytes were isolated from mice using a modified 2-step perfusion method (Seglen
1976) using Liver Perfusion Media and Liver Digest Buffer (Invitrogen). Cells were seeded on
plates (pre-coated (1 h) rat tail collagen | (BD Biosciences) in DMEM plus 10% FBS, 2mM sodium
pyruvate, 1 yM dexamethasone, 100 nM insulin plus 2% penicillin/streptomycin. After attachment
(2 h), the medium was removed and the hepatocytes were incubated (22 h) in maintenance
medium (DMEM (4.5¢g/L glucose) supplemented with 10% FBS, 0.2% BSA, 2mM sodium pyruvate,
2% penicillin/streptomycin, 0.1 uM dexamethasone, 1nM insulin). Where indicated, the
hepatocytes were treated (30 mins) without or with 10 ng/ml TNFa (R&D Systems) or were
incubated (16 h) with the PPARa agonist (50 uM) WY 14043 (Sigma), the JNK inhibitor (1 uM)
JNK-in-8 (Millipore), or solvent (DMSO).



Santiago Vernia Page 3

Supplementary References

Brancho D, Ventura JJ, Jaeschke A, Doran B, Flavell RA, Davis RJ. 2005. Role of MLK3 in the
regulation of mitogen-activated protein kinase signaling cascades. Mol Cell Biol 25: 3670-
3681.

Das M, Jiang F, Sluss HK, Zhang C, Shokat KM, Flavell RA, Davis RJ. 2007. Suppression of p53-
dependent senescence by the JNK signal transduction pathway. Proc Natl Acad Sci U S A
104: 15759-15764.

Eguchi J, Wang X, Yu S, Kershaw EE, Chiu PC, Dushay J, Estall JL, Klein U, Maratos-Flier E,
Rosen ED. 2011. Transcriptional control of adipose lipid handling by IRF4. Cell Metab 13:
249-259.

Farley FW, Soriano P, Steffen LS, Dymecki SM. 2000. Widespread recombinase expression using
FLPeR (flipper) mice. Genesis 28: 106-110.

Han MS, Jung DY, Morel C, Lakhani SA, Kim JK, Flavell RA, Davis RJ. 2013. JNK expression by
macrophages promotes obesity-induced insulin resistance and inflammation. Science 339:
218-222.

Hubner A, Mulholland DJ, Standen CL, Karasarides M, Cavanagh-Kyros J, Barrett T, Chi H,
Greiner DL, Tournier C, Sawyers CL et al. 2012. JNK and PTEN cooperatively control the
development of invasive adenocarcinoma of the prostate. Proc Natl Acad Sci U S A 109:
12046-12051.

Kant S, Swat W, Zhang S, Zhang ZY, Neel BG, Flavell RA, Davis RJ. 2011. TNF-stimulated MAP
kinase activation mediated by a Rho family GTPase signaling pathway. Genes Dev 25:
2069-2078.

Postic C, Shiota M, Niswender KD, Jetton TL, Chen Y, Moates JM, Shelton KD, Lindner J,
Cherrington AD, Magnuson MA. 1999. Dual roles for glucokinase in glucose homeostasis
as determined by liver and pancreatic beta cell-specific gene knock-outs using Cre
recombinase. J Biol Chem 274: 305-315.

Seglen PO. 1976. Preparation of isolated rat liver cells. Methods Cell Biol 13: 29-83.

Wang X, Nadarajah B, Robinson AC, McColl BW, Jin JW, Dajas-Bailador F, Boot-Handford RP,
Tournier C. 2007. Targeted deletion of the mitogen-activated protein kinase kinase 4 gene
in the nervous system causes severe brain developmental defects and premature death.
Mol Cell Biol 27: 7935-7946.



Santiago Vernia Page 4

A 1,585 bp C
B e —
*%
1 2 3 |
1 _.0.8-7 mControl
. 1 N = | m LaFgr21
4 ATG STOP N Fgf21locus =
2 " 2 0.6
’ ‘ 1 2 3 N g 0 4_
& 0.4
5 0]
ATG STOP Targeting vector
T3 0.2
* Homologous recombination u% n
04
: . CD HFD  CD HFD
Fog
ATG STOP Targeted locus
* FLP
102 3 0 Frt g
Fgf21 *
floxed alele »  LoxP 8 1 W Control M
ATG STOP — | om a2
£ 6 - W LaJII2F21
(=2}
£
—
N
0“8 ?\Vo %
B '\,\ \x\v 'Yo* e
O A -
& & @ 2
o
m
WT allele po | —
LoxP allele p R

**%
E m
p=0.06
c 204 ™ 2.0
c
Rl (<]
@ @
o 1.5 @ 1.5**# - M Control
% % m W FAFgR21
w L *k*k
< 1.0 < 1.0 e W L AFgR21
Z z
x [
E 05 € 0.5
~
% A\
L - LE’ (——a——a——
Liver eWAT rWAT scWAT

Figure S1. Liver is the major source of circulating FGF21, Related to Figure 3.
(A) The strategy employed to establish Fgf21 conditional knock-out mice is illustrated in a cartoon.

(B) Genomic DNA from Fgf21** mice, Fgf21":°" mice, and Fgf21-****** mice was examined by
PCR to detect the wild-type and floxed Fgf21 alleles.

(C) The blood concentration of FGF21 in CD-fed and HFD-fed control mice (Alb-cre™) and liver-
specific FGF21-deficient mice (Alb-cre* Fgf21-°*°) was measured by ELISA (mean + SEM;
n=10~12). The mice were fed ad-libitum or fasted overnight.

(D) The blood concentration of FGF21 was measured by ELISA (mean £ SEM; n=10~12). .

(E) Fgf21 mRNA expression in liver, epididymal white adipose tissue (eWAT), retroperitoneal white
adipose tissue (rWAT), and sub-cutaneous white adipose tissue (sScCWAT) of HFD-fed mice was
measured by quantitative PCR analysis (mean + SEM; n=8).

Statistically significant differences are indicated: * p<0.05; ** p<0.01; ***, p<0.001.
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Figure S2. Deficiency of hepatic FGF21 promotes obesity, Related to Figure 3.
(A) The body mass of CD-fed and HFD-fed (12 wks) mice was measured (mean + SEM; n=6~10).
(B) Organ mass of CD-fed and HFD-fed (12 wks) mice was measured (mean + SEM; n=6~10).

(C-E) The blood concentration of insulin, leptin, and resistin in overnight fasted CD-fed and HFD-
fed (12 wks) mice was measured (mean + SEM; n = 6~10).

Statistically significant differences between control mice and mice with FGF21-deficiency are
indicated: * p<0.05; ** p<0.01.
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Figure S3. Effect of FGF21-deficiency on glycemic regulation in CD-fed mice, Related to
Figures 3 and 4.

(A-C) Glucose tolerance (A), insulin tolerance (B), and pyruvate tolerance (C) tests using CD-fed
(12 wks) control mice and mice with FGF21-deficiency in the liver (L*"") or adipose tissue (F*"%")
were performed (mean + SEM; n = 6~10). No statistically significant differences between groups
were detected.

(D-F) Glucose tolerance (D), insulin tolerance (E), and pyruvate tolerance (F) tests using CD-fed
(12 wks) control mice and mice with liver-specific-deficiency of JNK (L*/"*?) or JNK plus FGF21
were performed (mean = SEM; n = 6~10). No statistically significant differences
between groups were detected.
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Figure S4. Effect of hepatic FGF21-deficiency on adiponectin expression, Related to Figure
4,

(A) The expression of Adipog mRNA in the epididymal adipose tissue of CD-fed and HFD-fed (12
wks) Control mice (Fgf21-*"°") and mice with FGF21-deficiency in the liver (L*"9”") or adipose
tissue (F*?") was measured by quantitative PCR (mean + SEM; n=6~8).

(B) The expression of Adipog mRNA in the epididymal adipose tissue of CD-fed and HFD-fed (12
wks) Control mice (Alb-cre”) and mice with liver-specific deficiency of JNK (L*'"*?) or JNK plus
FGF21 (L/"/2F92") was measured by quantitative PCR (mean + SEM; n=6~8).

Statistically significant differences are indicated: * p<0.05.



