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[Abstract] Objective To investigate the role of mitochondrial antiviral signaling protein (MAVS) in
viral infection-triggered generalized pustular psoriasis (GPP) in children. Methods This retrospective case-
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control study enrolled 80 GPP patients aged 0~18 years from Children’ s Hospital of Chongqing Medical
University (from October 2013 to April 2019). Whole-exome sequencing identified rare MAVS variants
associated with GPP. Pathogenicity of variants was predicted using Mutation Taster, Disease Association,
SIFT, and CADD bioinformatics tools. Sanger sequencing validated variants, followed by construction of wild-
type (WT) and mutant MAVS expression plasmids transfected into HEK 293 cells. Protein expression was
assessed by Western blot. Dual-luciferase reporter gene assays measured IFNB1 and NF-kB transcriptional
activity. Genotype distribution of the MAVS c. 171dupT/p. H57fs variant was analyzed using Fisher’s exact
test. Results This study enrolled 80 pediatric GPP patients (aged 0~18 years). Whole-exome sequencing
identified five rare MAVS variants, with bioinformatics analyses predicting deleterious effects on protein
stability and function. Western blot demonstrated that the ¢. 171dupT mutation in GPP patients significantly
reduced full-length MAVS expression (P<0. 001); dual-luciferase assays further revealed this variant impaired
MAVS-mediated TFNB1 transcriptional activation by 85% (P<0.001), abrogated NF- kB signaling pathway
activation (P<0.001), but exhibited no dominant-negative effect on wild-type MAVS function (P>0.05).
Conclusion The MAVS c. 171dupT frameshift variant may contribute to infection-triggered GPP in children,
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suggesting its potential as a genetic biomarker for GPP susceptibility.
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IFNB1 2 45 K >
1.6 Western blot 52 %

HEK 293 #i Jifi LA 70%~80% 145 FE 3t T 6 FLAR
O3 1 g B A Y Bl 58 AR B MAVS BA% 3K R
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4 CIFE —Piad 1, PBST VEIR S LAZEOE P 5 .

1.7 GPPX5 MAVS A W & F6) 48 X 547

AHWF5E g A 80 1 GPP B LAVE Ml 2H . %f IR
ZH BRI DR IR T A PR 2H SR AR B8 (Genome Aggregation
Database version 3. 1.2, gnomAD v3. 1. 2), 8451 215
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Table 1 Primers of PCR reaction for Sanger sequence

Primer Name

Primer sequence(5’—3")

Forward Primer: AACCGGGACACCCTCTGGCATTCTCTTCAATACCCTTCAG
Reverse Primer: TGAAGGGTATTGAAGAGAATGCCAGAGGGTGTCCCGGTTCCCT
Forward Primer : CCCAAAGTGCTGAGATTACAGG

Reverse Primer: GGCTGCCACAGGGTGAAGA

Forward Primer: AAGCCGCTTGCCTGGACCCACAGGGTCAGTTGTATCTACT
Reverse Primer: TAGTAGGCACTTTGGATGGCACCATGCCAGCACGGGTT
Forward Primer: ATGGGGCCCTGCCATGGCCCAGAGGAGAAT

Reverse Primer: CTAGTGCAGACGCCGCCGGTACAGCACC

MAVS_171

MAVS_426

MAVS_890/902

MAVS_1582
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& A RE A 2RI , A A R BOR
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FSIRES I, TT40<0. 05 4878 A . CADDIZE4 %
PSR Bl MLAs 2% 2 45 oA F P4y, 8
DA Phred ¥F 7 >20 15 A FE E B {Em] o Disease
association X {4 H1 952 g 5C B B 4l 3 i A5 3 ClinVar,
OMIM Z5 A Jg B50H0 P, 3R B2 S 5 95 s 1) 2 I PR G
BRUEHR ™
1.9 %it o7

K HISPSS 27. 0 BRAFGE AT 70 M, i LA xes 01 5
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P B 2R H Tukey’ s HSD 35 J5 K 56, 77 25 AN 5% i >R
Welch ANOVA F1 Dunnett” s T3 £ 56 ; 1% 22 Rk bR 1E N
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AHICHE I3 A v, 2T B 2H v 72 S 5 PR (8 WL ¢ A
SR O, Ay R il DYy 0 2 [ 5 PR A% S A3 1Y) 22 S, 6
Fisher i UIMEAE ST ST 220 . Geit i MK
BOE N @=0. 05, THHI%7E 575 GPP K K Y LL {H
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2 #R

2.1 GPPEHZFEILMAVS LB e 7% F

XF 80 151 GPP £ JL I 42 #h i1~ 20 I P S 4 2 47 40
MG 2 B, 6 191 B LAY MAVS K 1) 5 R0 24 A5 %8
A5 (WIS %2 <0. 01) , 53931 K ¢. 171dupT/p. 57His
frameshift.c. 426G>T/p. 142Met>lle.c. 890A>T/p. 297 Lys

>lle. c. 902C>T/p. 301Thr>lle, c. 1582G>C/p. 528Val>
Leu, H ' c. 902C>T/p. 301Thr>1le 725 53 42 ) 9 7E
2 L, DB AR 53458 5 Sanger M3 55 40F H A7 T
HhEFIX ().
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ZRAFAE 171 bp AN ATREE T S A0S, Bl 4K MAVS
B TR TN PR LT 1 BHPRE , HNER 57 4R
1% 28 55 79 o7 5 2R [R) (4 25 111 91) 5 Y AR R AP A 22 %
(1 2A B) o ST HA T4 2 A BHIEAC AR 37 45 (424 bp)
3, HE S 2 0 AR ST MA VS (mini MAVS) B9 8118, 1M
c. 426G>T/p. 142Met>1le 22 S50 T MAVS B K A 55 2 4>
FER A AL (K 2C) BRI 2 1 atg 25 A att([512D)
AL e R BELBE mini MAVS B B1R RS 30
2.2 AW EFTN R E B

A Y5 B 2% T B AR 3000 A8 S5 (4 52 M), 4 Fof
AR LR LR S FEE A iR et 5 Y)
RE(F2) . TMc. 171dupT M A AR, 0 B AN BEAS
FI T 25 R
2.3 c. 171dupT 5 c. 426G>T B & 4 H EKAK MAVS

584 MAVS & & &k ik

il 1 Western blot 7 HEK 293 41l g o 46 11F 2 7% Xt
A FRIBAKE 52 8 AT [F R4 K MAVS Al
R MAVS 8 RS PTAR I TR I . 20 LK P25
RN, c. 171dupT R4 P8 2K MAVS & [ 58 2 6k
&K, HARME MAVS FA K (P<0. 001) ;. 426G>T 548
J& B MAVS 2 A I AS 31 45417 (P<0. 001) , fH 42 K
MAVS 235 K 32 52 M) 5 Ay 58748 A BF A= AU L0 T Wb 35
AL 3) .

2.4 c.171dupT Z 5 #] 88 MAVSA~F#3 IFNB1 5 NF-«B
HFME

R M Ty BE 2 T X 45 58 A8 Y MAVS 3#E 47 B0 PE
Aili, ABIF 938 28 W98 3 WA 1 B PR S g A 1 A
A5 SR O IFNBL 3% 538 515 5 NF-xB AR e ) 22
S GER IR B A R MAVS T 055 TFNB1 Il NF-kB
(4 27 SR 5 R L T c. 171dupT 28 5 58 4 2 2 7 0%
IFNB1 4% 5 RE T, IF 1155 T NF-«B A5 %,

R2 MAVSERBEWEEFHN

Table 2 Prediction of MAVS variants by four bioinformatics softwares

Nucleotide variations Amino acid variations Disease association SIFT CADD Mutation taster
c. 171dupT p. 57His frameshift - - - -

c. 426G>T p. 142Met>1le Benign Tolerable Tolerable Disease causing
c. 890A>T p. 297Lys>lle Probably damaging Tolerable Damaging Polymorphism

¢. 902C>T p. 301Thr>Ile Probably damaging Tolerable Tolerable Polymorphism

c. 1582G>C p- 528Val>Leu Benign Damaging Tolerable Polymorphism
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c.171dupT
frameshift insertion

c.426G>T

|

c.1582G>C

c.902C>T

/

I |

ATG1 ATG2

TG GCATIRTCTTTC

0l

c. 171dupT/p. 57His frameshift

[

CTACCARBRCT TG AT

C. 426G >T/p. 142Met>lle

CTACCARRCT TG AT

11 | ]

ATG3/4/5

ATG6 TAG A

CCCCATERCCTGTC CCTCCABMAGT GCC

M andson

C. 890A>T/p. 297Lys >lle

CTGGTAEBTC CACAC

Al AN A A

€. 902C>T/p. 301Thr>lle

€. 902C>T/p. 301Thr>lle

c. 1582G>C/p. 528Val>Leu B

A: Location of MAVS variants in genomic domains, green indicating coding exons and yellow indicating non-coding exons;

B:Representative Sanger sequencing chromatograms confirming the MAVS variant in a GPP patient

El1l GPPRAEHFHIMAVS ERER
Figure 1 MAYVS variants identified in GPP patients

FRHH R DIRE R AR A . 5Z A, c. 426G>T 28748
XF IFNB1 %% 5 8055 5 NF-B %5 5 AR B GE 11 IF R %
B (1 4) .
2.5 c. 171dupT R E R&FHF AR MAVS #9346

JVFAL e 171dupT 28 52 i i T34 K MAVS
1Y 3R A ok B S e ) RE L o 2 e R,
. 171dupT 28 53 IF K FE M 2 MAVS Y)RE R LKL
B(P>0. 05,8 5)  $Rm Ho)ge ek SRES I,
2.6 GPP5 MAVS AR T F 8948 %547

A YA 22 50 B TR0 R ) 8 S, AR Y 4
EM e 171dupT 728 5 K MAVS B fE 246 BIAR S 0 %58
AP SE A2 SIS IFNB L 54 SEIG PE R RE 7, 4R 1
T A shPUie 8 1 S IV . 7E GPP 5 MAVS A 742
SR AH S A A eh R A A 45 R R, GPP 4L Hh
ZA T (Aa) B #5417 5 0 1 (8% 1. 25%) , 1M
X HRAL R R 2% AR S (R AN 0) s BFAE R (AA) 7
11 2H Ry 79 41, XF HEZH M 1 21546) . c. 17 1dupT 275 1E
GPP AR & AR R 2 T i a3 (AR IR G 27 3%
PE(P=0.062).

3 itig

ABFFETE GPP H L & B MAVS Fe 770 22 0L 1Y
ARG ZRAE (c. 171dupT) , MAVS VE R 32 0 T2 pi 1k
AN AT TR R O, AEROE SR 1T R A TR T g
RAER, I IS 3R I NF-«B 5 IRF3/7 {5 53l % , i
SRR
3.1 c.426C>T REE LR ZH R

HE 1T 22 A S A i {5 5 3 I 1 DG R 9 7
Z—, W MyD88 Al TRAM 1] LA i e 6k 5 e p= 1 &2
DIREE I A, 2 R 22 R R T LG 1 220
ST LB S BL, BAE ] — A mRNA AP i A ] B B
AL A RS 2l B, T A A [ A 2 P R
MAVS 2} Z 2 ~FALEIE AL AP b A0 H mRNA
N2 6 D BHPERS IR L AL, BRI A5 X AT A 0 R e — Bt
ZMk . Hodr, B —A7 s b B 1Y 42K MAVS (Full-
length MAVS) 4 7 CARD ,PRR I TM 3 4~ %5 #4) 35 , H:
oM X G SR e ) TR A, e R A
4K MAVS i H CARD &5 Hy 3R % 22 431 (1 3



2958 B 475 R K2 2A 4, 2025,47(23) http: //aammt. tmmu. edu. cn
171 bp
cga ctg cgg gce acc tge aca ctc tca ggg aac cgg gac acc cte tgg cat ctc ttc aat
Wild type R L R A TOCTUL S G NIURDTUL W HULZ F N
acc ctt cag cgg cgg ccc gge tgg gtg gag tac tte att gcg gea ctg agg gge tgt gag
T L Q R R P G W V E Y FI A AL R G C E A
57 amino acid
cga ctg cgg gec acc tge aca ctc tca ggg aac cgg gac acc ctc tgg cat tct ctt caa
171dup T R LRATO CTTLSGNU RTDTTLWHS L Q
tac cct tca geg geg gee cgg ctg ggt gga gta ctt cat tge gge act gag ggg ctg tga
Y P 8 A A A RL GGV L HCGTE G L -
79 amino acid B
ATG2
cec atg cet gtc cag gag acc cag gcg cca gag tec cca gga gag aat tca gag caa gec
Wild type P MP V Q ETOQAPESUPGENZSEQ A
1 :
142 amino acid
424 bp
cec atg cet gte cag gag acc cag gcg cca gag tec cca gga gag aat tca gag caa gec
426 G>T

P M PV QETOQAPTETSTPGTENSTETQ A

1

142 amino acid D

A: Amino acid sequence (residues 40-79) of the wild-type full-length MAVS protein; B: Amino acid sequence of the full-length

MAVS protein after the c. 171dupT frameshift insertion; C: Amino acid sequence (residues 142-160) of the wild-type mini MAVS

protein; D:Amino acid sequence of the mini MAVS protein with the p. Met142lle missense mutation

REME SRAAA, DT ST N U £ 5 o, V5 - B 2 A

E2 HLEEMAVSSRTEHNEAFIIXTLL

Figure 2 Comparison of amino acid sequences between wild-type and mutant MAVS proteins

IRF3/7 Fll NF-kB 255 53 1% , i 5 #35 IFNB1 X Hi0%
TR, [RIA, —o 2 A SRR A L T AR

THRIE, FoEFEME, ﬁ%’%%ﬁiidﬁ’%%ﬁ@
TR T BB R AR 5 1k G i B S, 5
BRGS0 RS HE T 97 o

P 2 A R AR R Y mini MAVS 2 H BGR
CARD B L LPi s (M AEAHMRETFT TS 2K
MAVS &A1 454G, M Y k= i), 2K MAVS&EH 5 &
e S BRI Nix A SO ZR AR B v e
Ja T H LR e, K MAVS I A5 LUBOE R U
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Figure 3 Western blot analysis of mutant protein expression in HEK 293 cells
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Figure 4 The c. 171dupT variant impairs MAVS-mediated IFNB1 and NF-kB transcriptional activation
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Figure 5 Effect of the c. 171dupT mutant MAVS on wild-
type MAVS-induced IFNB1 promoter activity
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