Stone, et. al. FGF21 Insulin Resistance and Pseudoacromegaly

Supplementary Materials for Digenic Variants in the FGF21 Signaling Pathway Associated
with Severe Insulin Resistance and Pseudoacromegaly.

Stephen I. Stone, Daniel J. Wegner, Jennifer A. Wambach, F. Sessions Cole, Fumihiko Urano, and
David M. Ornitz

Supplementary Figure 1. Additional photographs of proband and family.
Additional photographs taken demonstrate central adiposity with relative sparing of fat from the
extremities (A-C). Photographs taken with the proband’s mother (D) and father (E).
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Supplementary Figure 2. Bone age x-ray.
Bone age x-ray is closest to14 years demonstrating near closure of the epiphyses.
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Supplementary Figure 3: Smell identification testing.
The affected relatives demonstrated normal smell identification.



Stone, et. al. FGF21 Insulin Resistance and Pseudoacromegaly

FGF21

Kkkk

[ Kkkk

KKk
kkk [

101 M1

4-
®
2_

FGFR1 WT MT
KLB: WT WT MT MT
B vehicle IFGF21

PERK (Fold Over GFP Control)

Supplementary Figure 4. ERK phosphorylation in HeLa Cells.
HeLa cells were transfected with either wild type (WT) or mutant (MT) FGFR1 / KLB alone and
in combination. A GFP expressing plasmid was used as a negative control. Transfected cells were
treated with 100 nM recombinant human FGF21 for 10 min. PhosphoERK (pERK) was measured
via ELISA. The results are demonstrated as fold over GFP control.
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Gene Amino Acid | gnomAD | gnomAD gnomAD |CADD Inheritance
Change AF Latino African | Score

ELK1 (G144S 0.0027 0.0012 0.0232 0.293 | Father
GRB10 P36L 0.0063 0.0035 0.0652 9.552 | Father
FASN V2005A 0.0155 0.0079 0.0714 18.79 [ Father
FBP2 R158C 0.00004 0.00003 0.00008 | 14.47 | Father
PRKAG3 L153V 0.0118 0.0066 0.1212 9.892 | Father
TSC1 K536R 0.0239 0.1742 0.0020 18.82 [ Mother
CACNA1B| G177R 0.00004 0.0002 0 23.9 Mother
CACNA1C| T1795M 0.0011 0.0008 0.0119 16.31 [ Mother
FGFR1 V102l 0.00039 0.00045 0 16.81 [ Mother
KLB S9Y 0.0020 0.0012 0.02 23.5 Father

Supplementary Table 1. Candidate genes from research exome.
Candidate genes based on in silico analysis.
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Full Plasmid Sequences
Sequence of FGFR1-P2A-KLB Plasmids used in this study.

>FL6731 (FGFR1 WT; KLB WT)

AAGCTTGCCGCCACCATGTGGAGCTGGAAGTGCCTCCTCTTCTGGGCTGTGCTGGTCACAGCCACACTCTGCAC
CGCTAGGCCGTCCCCGACCTTGCCTGAACAAGCCCAGCCCTGGGGAGCCCCTGTGGAAGTGGAGTCCTTCCTGG
TCCACCCCGGTGACCTGCTGCAGCTTCGCTGTCGGCTGCGGGACGATGTGCAGAGCATCAACTGGCTGCGGGAC
GGGGTGCAGCTGGCGGAAAGCAACCGCACCCGCATCACAGGGGAGGAGGTGGAGGTGCAGGACTCCGTGCCCGC
AGACTCCGGCCTCTATGCTTGCGTAACCAGCAGCCCCTCGGGCAGTGACACCACCTACTTCTCCGTCAATGTTT
CAGATGCTCTCCCCTCCTCGGAGGATGATGATGATGATGATGACTCCTCTTCAGAGGAGAAAGAAACAGATAAC
ACCAAACCAAACCCCGTAGCTCCATATTGGACATCCCCAGAAAAGATGGAAAAGAAATTGCATGCAGTGCCGGC
TGCCAAGACAGTGAAGTTCAAATGCCCTTCCAGTGGGACCCCAAACCCCACACTGCGCTGGTTGAAAAATGGCA
AAGAATTCAAACCTGACCACAGAATTGGAGGCTACAAGGTCCGTTATGCCACCTGGAGCATCATAATGGACTCT
GTGGTGCCCTCTGACAAGGGCAACTACACCTGCATTGTGGAGAATGAGTACGGCAGCATCAACCACACATACCA
GCTGGATGTCGTGGAGCGGTCCCCTCACCGGCCCATCCTGCAAGCAGGGTTGCCCGCCAACAAAACAGTGGCCC
TGGGTAGCAACGTGGAGTTCATGTGTAAGGTGTACAGTGACCCGCAGCCGCACATCCAGTGGCTAAAGCACATC
GAGGTGAATGGGAGCAAGATTGGCCCAGACAACCTGCCTTATGTCCAGATCTTGAAGACTGCTGGAGTTAATAC
CACCGACAAAGAGATGGAGGTGCTTCACTTAAGAAATGTCTCCTTTGAGGACGCAGGGGAGTATACGTGCTTGG
CGGGTAACTCTATCGGACTCTCCCATCACTCTGCATGGTTGACCGTTCTGGAAGCCCTGGAAGAGAGGCCGGCA
GTGATGACCTCGCCCCTGTACCTGGAGATCATCATCTATTGCACAGGGGCCTTCCTCATCTCCTGCATGGTGGG
GTCGGTCATCGTCTACAAGATGAAGAGTGGTACCAAGAAGAGTGACTTCCACAGCCAGATGGCTGTGCACAAGC
TGGCCAAGAGCATCCCTCTGCGCAGACAGGTAACAGTGTCTGCTGACTCCAGTGCATCCATGAACTCTGGGGTT
CTTCTGGTTCGGCCATCACGGCTCTCCTCCAGTGGGACTCCCATGCTAGCAGGGGTCTCTGAGTATGAGCTTCC
CGAAGACCCTCGCTGGGAGCTGCCTCGGGACAGACTGGTCTTAGGCAAACCCCTGGGAGAGGGCTGCTTTGGGC
AGGTGGTGTTGGCAGAGGCTATCGGGCTGGACAAGGACAAACCCAACCGTGTGACCAAAGTGGCTGTGAAGATG
TTGAAGTCGGACGCAACAGAGAAAGACTTGTCAGACCTGATCTCAGAAATGGAGATGATGAAGATGATCGGGAA
GCATAAGAATATCATCAACCTGCTGGGGGCCTGCACGCAGGATGGTCCCTTGTATGTCATCGTGGAGTATGCCT
CCAAGGGCAACCTGCGGGAGTACCTGCAGGCCCGGAGGCCCCCAGGGCTGGAATACTGCTACAACCCCAGCCAC
AACCCAGAGGAGCAGCTCTCCTCCAAGGACCTGGTGTCCTGCGCCTACCAGGTGGCCCGAGGCATGGAGTATCT
GGCCTCCAAGAAGTGCATACACCGAGACCTGGCAGCCAGGAATGTCCTGGTGACAGAGGACAATGTGATGAAGA
TAGCAGACTTTGGCCTCGCACGGGACATTCACCACATCGACTACTATAAAAAGACAACCAACGGCCGACTGCCT
GTGAAGTGGATGGCACCCGAGGCATTATTTGACCGGATCTACACCCACCAGAGTGATGTGTGGTCTTTCGGGGT
GCTCCTGTGGGAGATCTTCACTCTGGGCGGCTCCCCATACCCCGGTGTGCCTGTGGAGGAACTTTTCAAGCTGC
TGAAGGAGGGTCACCGCATGGACAAGCCCAGTAACTGCACCAACGAGCTGTACATGATGATGCGGGACTGCTGG
CATGCAGTGCCCTCACAGAGACCCACCTTCAAGCAGCTGGTGGAAGACCTGGACCGCATCGTGGCCTTGACCTC
CAACCAGGAGTACCTGGACCTGTCCATGCCCCTGGACCAGTACTCCCCCAGCTTTCCCGACACCCGGAGCTCTA
CGTGCTCCTCAGGGGAGGATTCCGTCTTCTCTCATGAGCCGCTGCCCGAGGAGCCCTGCCTGCCCCGACACCCA
GCCCAGCTTGCCAATGGCGGACTCAAACGCCGCGGAAGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGG
AGACGTGGAGGAGAACCCTGGACCTATGAAGCCAGGCTGTGCGGCAGGATCTCCAGGGAATGAATGGATTTTCT
TCAGCACTGATGAAATAACCACACGCTATAGGAATACAATGTCCAACGGGGGATTGCAAAGATCTGTCATCCTG
TCAGCACTTATTCTGCTACGAGCTGTTACTGGATTCTCTGGAGATGGAAGAGCTATATGGTCTAAAAATCCTAA
TTTTACTCCGGTAAATGAAAGTCAGCTGTTTCTCTATGACACTTTCCCTAAAAACTTTTTCTGGGGTATTGGGA
CTGGAGCATTGCAAGTGGAAGGGAGTTGGAAGAAGGATGGAAAAGGACCTTCTATATGGGATCATTTCATCCAC
ACACACCTTAAAAATGTCAGCAGCACGAATGGTTCCAGTGACAGTTATATTTTTCTGGAAAAAGACTTATCAGC
CCTGGATTTTATAGGAGTTTCTTTTTATCAATTTTCAATTTCCTGGCCAAGGCTTTTCCCCGATGGAATAGTAA
CAGTTGCCAACGCAAAAGGTCTGCAGTACTACAGTACTCTTCTGGACGCTCTAGTGCTTAGAAACATTGAACCT
ATAGTTACTTTATACCACTGGGATTTGCCTTTGGCACTACAAGAAAAATATGGGGGGTGGAAAAATGATACCAT
AATAGATATCTTCAATGACTATGCCACATACTGTTTCCAGATGTTTGGGGACCGTGTCAAATATTGGATTACAA
TTCACAACCCATATCTAGTGGCTTGGCATGGGTATGGGACAGGTATGCATGCCCCTGGAGAGAAGGGAAATTTA
GCAGCTGTCTACACTGTGGGACACAACTTGATCAAGGCTCACTCGAAAGTTTGGCATAACTACAACACACATTT
CCGCCCACATCAGAAGGGTTGGTTATCGATCACGTTGGGATCTCATTGGATCGAGCCAAACCGGTCGGAAAACA
CGATGGATATATTCAAATGTCAACAATCCATGGTTTCTGTGCTTGGATGGTTTGCCAACCCTATCCATGGGGAT
GGCGACTATCCAGAGGGGATGAGAAAGAAGTTGTTCTCCGTTCTACCCATTTTCTCTGAAGCAGAGAAGCATGA
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GATGAGAGGCACAGCTGATTTCTTTGCCTTTTCTTTTGGACCCAACAACTTCAAGCCCCTAAACACCATGGCTA
AAATGGGACAAAATGTTTCACTTAATTTAAGAGAAGCGCTGAACTGGATTAAACTGGAATACAACAACCCTCGA
ATCTTGATTGCTGAGAATGGCTGGTTCACAGACAGTCGTGTGAAAACAGAAGACACCACGGCCATCTACATGAT
GAAGAATTTCCTCAGCCAGGTGCTTCAAGCAATAAGGTTAGATGAAATACGAGTGTTTGGTTATACTGCCTGGT
CTCTCCTGGATGGCTTTGAATGGCAGGATGCTTACACCATCCGCCGAGGATTATTTTATGTGGATTTTAACAGT
AAACAGAAAGAGCGGAAACCTAAGTCTTCAGCACACTACTACAAACAGATCATACGAGAAAATGGTTTTTICTTT
AAAAGAGTCCACGCCAGATGTGCAGGGCCAGTTTCCCTGTGACTTCTCCTGGGGTGTCACTGAATCTGTTCTTA
AGCCCGAGTCTGTGGCTTCGTCCCCACAGTTCAGCGATCCTCATCTGTACGTGTGGAACGCCACTGGCAACAGA
CTGTTGCACCGAGTGGAAGGGGTGAGGCTGAAAACACGACCCGCTCAATGCACAGATTTTGTAAACATCAAAAA
ACAACTTGAGATGTTGGCAAGAATGAAAGTCACCCACTACCGGTTTGCTCTGGATTGGGCCTCGGTCCTTCCCA
CTGGCAACCTGTCCGCGGTGAACCGACAGGCCCTGAGGTACTACAGGTGCGTGGTCAGTGAGGGGCTGAAGCTT
GGCATCTCCGCGATGGTCACCCTGTATTATCCGACCCACGCCCACCTAGGCCTCCCCGAGCCTCTGTTGCATGC
CGACGGGTGGCTGAACCCATCGACGGCCGAGGCCTTCCAGGCCTACGCTGGGCTGTGCTTCCAGGAGCTGGGGG
ACCTGGTGAAGCTCTGGATCACCATCAACGAGCCTAACCGGCTAAGTGACATCTACAACCGCTCTGGCAACGAC
ACCTACGGGGCGGCGCACAACCTGCTGGTGGCCCACGCCCTGGCCTGGCGCCTCTACGACCGGCAGTTCAGGCC
CTCACAGCGCGGGGCCGTGTCGCTGTCGCTGCACGCGGACTGGGCGGAACCCGCCAACCCCTATGCTGACTCGC
ACTGGAGGGCGGCCGAGCGCTTCCTGCAGTTCGAGATCGCCTGGTTCGCCGAGCCGCTCTTCAAGACCGGGGAC
TACCCCGCGGCCATGAGGGAATACATTGCCTCCAAGCACCGACGGGGGCTTTCCAGCTCGGCCCTGCCGCGCCT
CACCGAGGCCGAAAGGAGGCTGCTCAAGGGCACGGTCGACTTCTGCGCGCTCAACCACTTCACCACTAGGTTCG
TGATGCACGAGCAGCTGGCCGGCAGCCGCTACGACTCGGACAGGGACATCCAGTTTCTGCAGGACATCACCCGC
CTGAGCTCCCCCACGCGCCTGGCTGTGATTCCCTGGGGGGTGCGCAAGCTGCTGCGGTGGGTCCGGAGGAACTA
CGGCGACATGGACATTTACATCACCGCCAGTGGCATCGACGACCAGGCTCTGGAGGATGACCGGCTCCGGAAGT
ACTACCTAGGGAAGTACCTTCAGGAGGTGCTGAAAGCATACCTGATTGATAAAGTCAGAATCAAAGGCTATTAT
GCATTCAAACTGGCTGAAGAGAAATCTAAACCCAGATTTGGATTCTTCACATCTGATTTTAAAGCTAAATCCTC
AATACAATTTTACAACAAAGTGATCAGCAGCAGGGGCTTCCCTTTTGAGAACAGTAGTTCTAGATGCAGTCAGA
CCCAAGAAAATACAGAGTGCACTGTCTGCTTATTCCTTGTGCAGAAGAAACCACTGATATTCCTGGGTTGTTGC
TTCTTCTCCACCCTGGTTCTACTCTTATCAATTGCCATTTTTCAAAGGCAGAAGAGAAGAAAGTTTTGGAAAGC
AAAAAACTTACAACACATACCATTAAAGAAAGGCAAGAGAGTTGTTAGCGACTACAAAGACCATGACGGTGATT
ATAAAGATCATGACATCGATTACAAGGATGACGATGACAAGTAAGGGCCC

>FL6847 (FGFR1 G319A; KLB C2567A)

AAGCTTgccgccaccatgtggagctggaagtgecctcectecttectgggectgtgectggtcacageccacactctgcecac
cgctaggccgtccceccgaccttgectgaacaagecccagecctggggagececctgtggaagtggagtecttectgg
tccacccecggtgacctgectgecagettegectgtecggectgecgggacgatgtgcagagcatcaactggectgecgggac
ggggtgcagctggcggaaagcaaccgcacccgcatcacaggggaggaggtggaggtgcaggactcecgtgececge
agactccggcctctatgecttgcAtaaccagcagecccctcgggcagtgacaccacctacttctecgtcaatgttt
cagatgctctccceccectecctcggaggatgatgatgatgatgatgactcecctecttcagaggagaaagaaacagataac
accaaaccaaaccccgtagctccatattggacatccccagaaaagatggaaaagaaattgcatgcagtgecgge
tgccaagacagtgaagttcaaatgcccttccagtgggaccccaaaccceccacactgecgctggttgaaaaatggea
aagaattcaaacctgaccacagaattggaggctacaaggtccgttatgccacctggagcatcataatggactcet
gtggtgccctctgacaagggcaactacacctgcattgtggagaatgagtacggcagcatcaaccacacatacca
gctggatgtcgtggagcggtcccecctcaccggeccatcctgcaagcagggttgeccgeccaacaaaacagtggecce
tgggtagcaacgtggagttcatgtgtaaggtgtacagtgacccgcagccgcacatccagtggctaaagcacatce
gaggtgaatgggagcaagattggcccagacaacctgccttatgtccagatcttgaagactgctggagttaatac
caccgacaaagagatggaggtgcttcacttaagaaatgtctcctttgaggacgcaggggagtatacgtgcttgg
cgggtaactctatcggactctcccatcactctgcatggttgaccgttctggaagececctggaagagaggeccggeca
gtgatgacctcgcccctgtacctggagatcatcatctattgcacaggggecttectcatectectgecatggtggg
gtcggtcatcgtctacaagatgaagagtggtaccaagaagagtgacttccacagccagatggctgtgcacaagce
tggccaagagcatccctectgcgcagacaggtaacagtgtctgectgactccagtgcatccatgaactctggggtt
cttctggttcggccatcacggctctecctccagtgggactecccatgctagcaggggtctctgagtatgagettee
cgaagaccctcgctgggagctgecctcgggacagactggtcttaggcaaacccctgggagagggctgectttggge
aggtggtgttggcagaggctatcgggctggacaaggacaaacccaaccgtgtgaccaaagtggctgtgaagatyg
ttgaagtcggacgcaacagagaaagacttgtcagacctgatctcagaaatggagatgatgaagatgatcgggaa
gcataagaatatcatcaacctgctgggggcctgcacgcaggatggtcecttgtatgtcatcgtggagtatgect
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ccaagggcaacctgcgggagtacctgcaggcccggaggcccccagggctggaatactgectacaaccccagecac
aacccagaggagcagctctcctccaaggacctggtgtecctgecgectaccaggtggecccgaggcatggagtatet
ggcctccaagaagtgcatacaccgagacctggcagccaggaatgtcctggtgacagaggacaatgtgatgaaga
tagcagactttggcctcgcacgggacattcaccacatcgactactataaaaagacaaccaacggccgactgect
gtgaagtggatggcacccgaggcattatttgaccggatctacacccaccagagtgatgtgtggtctttcggggt
gctcctgtgggagatcttcactctgggecggectceccecccataccececggtgtgectgtggaggaacttttcaagetge
tgaaggagggtcaccgcatggacaagcccagtaactgcaccaacgagctgtacatgatgatgcgggactgctgg
catgcagtgccctcacagagacccaccttcaagcagctggtggaagacctggaccgcatcgtggecttgaccte
caaccaggagtacctggacctgtccatgcccecctggaccagtactcccecccagetttecccgacacccggagctcecta
cgtgctcctcaggggaggattcecgtcttctctcatgageccgetgecccgaggageccctgectgeccccgacaccecca
gcccagcttgccaatggcggactcaaacgccgecGGAAGCGGAgctactaacttcagectgectgaagcaggctgg
agacgtggaggagaaccctggacctatgaagccaggctgtgcggcaggatAtccagggaatgaatggattttet
tcagcactgatgaaataaccacacgctataggaatacaatgtccaacgggggattgcaaagatctgtcatcctyg
tcagcacttattctgctacgagctgttactggattctctggagatggaagagctatatggtctaaaaatcctaa
ttttactccggtaaatgaaagtcagctgtttctctatgacactttccctaaaaactttttctggggtattggga
ctggagcattgcaagtggaagggagttggaagaaggatggaaaaggaccttctatatgggatcatttcatccac
acacaccttaaaaatgtcagcagcacgaatggttccagtgacagttatatttttctggaaaaagacttatcagce
cctggattttataggagtttctttttatcaattttcaatttcctggccaaggecttttecceccgatggaatagtaa
cagttgccaacgcaaaaggtctgcagtactacagtactcttctggacgctctagtgcttagaaacattgaacct
atagttactttataccactgggatttgcctttggcactacaagaaaaatatggggggtggaaaaatgataccat
aatagatatcttcaatgactatgccacatactgtttccagatgtttggggaccgtgtcaaatattggattacaa
ttcacaacccatatctagtggcttggcatgggtatgggacaggtatgcatgccecctggagagaagggaaattta
gcagctgtctacactgtgggacacaacttgatcaaggctcactcgaaagtttggcataactacaacacacattt
ccgcccacatcagaagggttggttatcgatcacgttgggatctcattggatcgagccaaaccggtcggaaaaca
cgatggatatattcaaatgtcaacaatccatggtttctgtgcttggatggtttgccaaccctatccatggggat
ggcgactatccagaggggatgagaaagaagttgttctccgttctaccecattttctctgaagcagagaagcatga
gatgagaggcacagctgatttctttgeccttttcttttggacccaacaacttcaagcccctaaacaccatggeta
aaatgggacaaaatgtttcacttaatttaagagaagcgctgaactggattaaactggaatacaacaaccctcga
atcttgattgctgagaatggctggttcacagacagtcgtgtgaaaacagaagacaccacggccatctacatgat
gaagaatttcctcagccaggtgcttcaagcaataaggttagatgaaatacgagtgtttggttatactgecctggt
ctctcctggatggectttgaatggcaggatgcttacaccatccgeccgaggattattttatgtggattttaacagt
aaacagaaagagcggaaacctaagtcttcagcacactactacaaacagatcatacgagaaaatggtttttcttt
aaaagagtccacgccagatgtgcagggccagtttccectgtgacttctectggggtgtcactgaatctgttctta
agcccgagtctgtggcttcecgtccccacagttcagecgatectcatctgtacgtgtggaacgccactggcaacaga
ctgttgcaccgagtggaaggggtgaggctgaaaacacgacccgctcaatgcacagattttgtaaacatcaaaaa
acaacttgagatgttggcaagaatgaaagtcacccactaccggtttgctctggattgggecctcggtecttccecceca
ctggcaacctgtccgcggtgaaccgacaggccctgaggtactacaggtgecgtggtcagtgaggggctgaagett
ggcatctccgcgatggtcaccctgtattatccgacccacgcecccacctaggcectceccececgagectectgttgeatge
cgacgggtggctgaacccatcgacggccgaggecttccaggectacgctgggetgtgettccaggagetggggg
acctggtgaagctctggatcaccatcaacgagcctaaccggctaagtgacatctacaaccgctctggcaacgac
acctacggggcggcgcacaacctgctggtggcccacgccctggectggecgectctacgaccggcagttcaggec
ctcacagcgcggggccgtgtcecgetgtecgectgcacgecggactgggcggaacccgccaacccectatgectgactege
actggagggcggccgagcgcttcecctgcagttcgagatecgectggttecgeccgagecgetecttcaagaccggggac
taccccgcecggccatgagggaatacattgcecctccaagcaccgacgggggctttceccagetecggecctgecgegect
caccgaggccgaaaggaggctgctcaagggcacggtcgacttctgcgecgctcaaccacttcaccactaggtteg
tgatgcacgagcagctggccggcagccgctacgactcggacagggacatccagtttctgcaggacatcaccecge
ctgagctcccccacgcgectggetgtgattececctggggggtgecgcaagectgetgeggtgggteccggaggaacta
cggcgacatggacatttacatcaccgccagtggcatcgacgaccaggctctggaggatgaccggctccggaagt
actacctagggaagtaccttcaggaggtgctgaaagcatacctgattgataaagtcagaatcaaaggctattat
gcattcaaactggctgaagagaaatctaaacccagatttggattcttcacatctgattttaaagctaaatccte
aatacaattttacaacaaagtgatcagcagcaggggcttcccttttgagaacagtagttctagatgcagtcaga
cccaagaaaatacagagtgcactgtctgcttattccttgtgcagaagaaaccactgatattcctgggttgttge
ttcttctccaccctggttctactcttatcaattgeccatttttcaaaggcagaagagaagaaagttttggaaagce
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aaaaaacttacaacacataccattaaagaaaggcaagagagttgttagcgactacaaagaccatgacggtgatt
ataaagatcatgacatcgattacaaggatgacgatgacaagtaagggccc



