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Goal: To investigate effects of the de novo WHAMM C>T mutation 
on autophagy and TNF response using RNASeq and iPSC-derived 
MSCs 
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Considerable higher TNF induced IL1 expression
in Pt
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42 anti-viral related ISGs are not 
induced by TNFa in Pt at 24 h 

NES (Normalized enrichment score): the 
enrichment score for the gene set after it has 
been normalized across analyzed gene sets.

MSCs from Pt do not produce IFNB1 
and CXCL10 by TNF

TNF induced late CXCL10 is mediated by IFN/IFNR  pathway 
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• WHAMM (Wiskott-Aldrich syndrome protein 

[WASP] Homolog-associated protein with 

Actin, Membranes and Microtubules) regulates 

ER to Golgi transport

• Interacts with both actin and microtubule 

cytoskeletons to control membrane 

tubulation and dynamics at the Golgi 

apparatus

• Participates in autophagosome formation 

and autolysosome reformation in 

autophagic processing, and apoptosis

• Requires interaction between WCA domain 

and Arp2/3 

• We discovered a de novo heterozygous 

mutation in WHAMM (c.1662C>T, p.R555Ter) in 

an individual with HLA-B27-positive Axial 

Spondyloarthritis (AxSpA)
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WHAMM Patient 
(Pt)-derived 
fibroblast 

WHAMM 
Pt-derived 
iPSCs 

Isogenic WHAMM 
iPSCs: Pt-Corr (CC), 
Pt (CT), Pt-homo 
mut (TT)

Isogenic WHAMM 
MSCs (CC, CT, TT)

iPSC 
reprograming

CRISPR/
Cas 9 editing

Differentiation

WHAMM (Wiskott-Aldrich syndrome protein [WASP] Homolog-
associated protein with Actin, Membranes and Microtubules) 

LC3BII-

-actin-

Chloroquine(CQ)

Rapamycin (Rap)

Cell l ine

Rap 2 nM (hr) 0 0 1.5 1.5 0 0 0 0 1.5 1.5 0 0 0 0 1.5 1.5 0 0

depletion of FBS (hr) 0 0 0 0 1.5 1.5 0 0 0 0 1.5 1.5 0 0 0 0 1.5 1.5

CQ 5 uMr (hr) 0 1.5 0 1.5 0 1.5 0 1.5 0 1.5 0 1.5 0 1.5 0 1.5 0 1.5

Pt_corr Pt WHAMM_TT

Ptcorr (CC) Pt (CT) WHAMM TT

0

1

2

3

4

5

L
C

3
B

II
/β

-a
c
ti

n

Ctrl

CQ 5 uM

Rp 2 nM

Rp + CQ

Depleted FBS

Depleted FBS +CQ

Reduced autophagy by WHAMM C>T
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