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Childhood Henoch-Schonlein Purpura

1. One of the most common types of systemic
small vessel vasculitis in children

2. Characterized by:

*palpable non-thrombocytopenic purpura
*arthritis or arthralgia

*soft tissue edema

*abdominal pain with or without GI hemorrhage
*glomerulonephritis






Childhood Henoch-Schonlein Purpura

Table 1
Summary of classification criteria for Henoch-Schénlein purpura (HSP) diagnosis.

Classification Diagnostic criteria

ACR 1990 [9] >2 of the following:
1. Palpable purpura, not thrombocytopenic
2. Bowel angina
3. Wall granulocytes on biopsy
4. Age <20 years at disease onset
Michel et al. 1992 [12] >3 of the following: HSP; <2 of the following: HV
Palpable purpura, not thrombocytopenic
Bowel angina
Gastrointestinal bleeding
Hematuria
Age <20 years at disease onset
6. No history of medication intake at disease onset
CHCC 1994 [13] Vasculitis, with IgA-dominant immune deposits, affecting small vessels (ie, capillaries, venules, or arterioles); typically involves skin,
gut, and glomeruli and is associated with arthralgias or arthritis
Helander et al. 1995 [17] Palpable purpura, not thrombocytopenic with LCV + >3 of the following:
1. Vascular IgA deposition
2. Age <20 years at disease onset
3. Gastrointestinal involvement
4, Upper respiratory tract infection prodrome
5. Mesangioproliferative glomerulonephritis with or without IgA deposition
EULAR/PRINTO/PRES 2010 [20] Palpable purpura, not thrombocytopenic/petechiae (mandatory) + > one of the following
1. Diffuse abdominal pain
2. Histopathology: typical LCV with predominant IgA deposits or proliferative glomerulonephritis with predominant IgA deposits
3. Arthritis or arthralgias
4. Renal involvement (proteinuria: >0.3 g/24 h or >30 mmol/mg of urine albumin to creatinine ratio on a spot morning sample; and/or
hematuria, red blood cell casts: >5 red cells per high power field or >2 4 on dipstick or red blood cell casts in the urinary sediment)

SARNL S

ACR, The American College of Rheumatology; HV, hypersensitivity vasculitis; CHCC, Chapel Hill Consensus Criteria; LCV, leukocytoclastic vasculitis; EULAR/PRINTO/PRES, European League
Against Rheumatism/Paediatric Rheumatology International Trials Organization/Paediatric Rheumatology European Society.

Yang YH, et al: Autoimmunity Rev 2014; 13:355-358. /



Clinical featm'es of childhood HSPin NTUH

Number of patients

Total number of patients 261
Gender (male/female) 137/124
Pwrpura 261 (100%0)
Arthralgia’Arthritis 112 (42.9%%)
Abdominal pain 151 (57.9%%)
Gastrointestinal bleeding 46 (17.6%0)
Renal involement 53 (20.3%)
Micro-hematuria 37 (14.2%9)
Gross-hematuria 12 (4.6%0)
Proteinuria 30 (11.5%)
Nephrotic syndr ome 2 (0.7%)

CNS involement 3 (1.1%)

Chang WL et al. Acta Pediatr 2004; 93:1427-1431.
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Puzzling questions

1. Fifty to 60% of the patients had history of
Infection about 1-2 weeks before onset

2. Increased IgA levels

3. Self-limited

11



IgA aCL (APL U/ml)
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CD4 CY-CHROME
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IgG anti-b2GPI Ab

IgM anti-b2GPI Ab
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Correlation between

Correlation between
IgA AECA and IgA anti-p 2GPI Ab

IgA aCL Ab and IgA anti-$ 2GPI Ab

0.6
0.8+
0.5
—_ Q
8 0.6 o] 9 0.4+
= 0 <
0 _
< 0.4- (0] 0O o ﬁ_]) 03
| (0] o < 000
% o o « 0.2- 0@ r=0.56
(@)}
< 0.4 o) o - 01- P=0.0036
o 620 , %0 r=0.48 '
(0] -
8 0 P=0.015 0.0 1 1 1 1 1 1 1 1 |
0.0 1 1 1 1 00 01 02 03 04 05 06 0.7 0.8 09
0.0 0.2 04 0.6 0.8

IgA anti-p2GPI Ab (OD)

IgA anti-B2GPI Ab (OD)



IgA anti-P3 Ab
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Materials and Methods—
Standardized Photograph

For every photograph,
we used the identical
camera settings, lighting,
and patient positioning.
A rectangular color
checker was placed in
front of the chin of the
patients, serving as a
reference to standardize
both size and brightness
of every image.

. The center of cornea with
plumb line

» Color checker

f ~+—» Smooth place

Chen C-H et al. Quantitative assessment of allergic shiners in children
with allergic rhinitis. J Allergy Clin Immunol 2009; 1123:665-671.
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Eyelid Sampling for Measurement of
Area Values

The eyelid sampling was done manually to sample the curve of lower
eyelid. After the curve was completed, 242 pixels from the lowest
point of the red curve were extended automatically to make a
boundary, and we therefore obtained analysis regions.

22
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The impact of allergic rhinitis
on the formation of allergic shiners.

2A. . 2B. .
p < 0.0001
50 25
[=]
2 T 201
3 40 =
£ 5
s 5 15-
s 301 2
a < 1.0
20 0.5
Normal control Allergic rhinitis
(n=123) (n=117)

p < 0.0001

Normal control Allergic rhinitis
(n=123) (n=117)

The skins below the lower eyelids were significantly darker and the areas of
shiners were significantly larger in the allergic rhinitis group.
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p = 0.0039
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We divided the values of each
possible risk factor into groups.
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Atopic Dermatitis
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ATOPIC DERMATITIS (AD)

e A chronically relapsing pruritic inflammatory skin disease

e Sleep disturbance is highly prevalent (47-60%) and is a
leading cause of impaired quality of life

N Engl J Med 2008;358:1483-94
Sleep Med Rev. 2010 Dec;14(6):359-69

27

27



i1 14 7 1 % 15 % 1B 3 — (EIRS AE:
A 28 51515 7 O S B R 5 AT — 4T

2 i



Sleep Disturbance in Children with Atopic
Dermatitis

Chang et al. Pediatrics. 2014 Aug;134(2):e397-405

29



Sleep Disturbance in AD

* 47-60% of AD children have disturbed sleep, 86% during
exacerbation
(50-73% vs 11-22%)
— Prolonged
— Longer time to resettle after waking (3X)

e Disrupted sleep in family members: 23%

e Behavorial disturbance: 54%
e irritability& bad temper

* |Infant eczema with concurrent sleeping problems predicted
emotional problems(OR 2.63;95%Cl 1.2-5.76) and conduct
problems(OR 3.03;95%Cl 1.01-9.12) at 10 y/o

Allergy 2011 Mar;66(3):404-11
Sleen Med Rev 2010 Dec:14(6):359-69

30



Demographic Data

Age, years 7.213.8

Sex, M/F 22/20
SCORAD 31.7 (6.7-89.7)
PSG participant, number 40

Sleep Efficiency(%) 72.021+10.25

Wake After Sleep Onset (min) 56.75 (20-229.5)

% Wake in Sleep 13.59 (4.79-40.93)

Sleep Onset Latency(min) 51.37132.78
% Mobile in Sleep 8.99(3.89-36.58)

8.713.9

16/14

19
81.5517.74

45.5(5-123.5)

10.5(1.37-24.94)

22.2+16.64
7.32 (1.94-19.43)

31



Sleep parameters

by Actiwatch

Sleep Onset Latency Sleep efficiency
= 1507 100- .o
£ p<0.0001 - L
o E’; 80- ° s [
c 1001 o ®ee 1 =
Q o 604 [T
g 0 m
© Y = 404
Z 504 o -
o Y o 8
2 ole 5 207 p<0.0001
Q ... [
N o-ﬁ' . 0 ; .

Control Control AD

AD patients have significantly longer sleep onset latency

and lower sleep efficiency than controls




% of sleep period

Sleep parametersi.t

by PSG

Sleep Stages

60- x 0<0.01 —
E3a N1 . .
B N2 More Wake(%) In AD patients
401 ‘ o e No significant difference

20+

Control AD

AD patients have more
limb movement

In stage N2 and N3
sleep than control

Wake

In percentage of
other stages In sleep

Limb Movement Index in Sleep Stages

g
+

| | B3 N1
50- P<8.05_— 3 N2
8 N3

p<0'0 @D REM

20+

Limb Movement Index (/hr)
F -
(=]

= T
Control
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NOCTURNAL MELATONIN LEVELS IN AD

Nocturnal melatonin vs Sleep efficiency

Sleep efficiency(%)

100+

0]
o
[1

[e2]
o
[1

N
o

) [ J
e 83 ¥
.‘O.o’. L
‘°.: o °
oo. o
o o p=0.004

r=0.4

50 1(')0 1%0 2(')0 2;')0
Melatonin sulfate (ng/ml)

100+

80+

60+

40

SCORAD

20+

® o r=0.3

0

Nocturnal melatonin vs Disease severity

oo p=0.04

% v

) ) v
50 100 150 200 250
Melatonin sulfate (ng/ml)

Lower nocturnal melatonin secretion is significantly

correlated with lower sleep efficiency
and more severe dermatitis in children with AD

Chang et al. Pediatrics. 2014 Aug;134(2):e397-405
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FLOWCHART :

48 randomized

24 assigned to 24 assigned to
melatonin placebo
(week 1-4) (week 1-4)

6 withdrew

Other family

members :/W;s—hm
disagreed (3) (week 5-6)
Changed their
minds (2)

Poor compliance

(1)

20 assiged to 18 assigned to
melatonin placebo
(week 7-10) (week 7-10)

20 evaluated 18 evaluated

4 withdrew

Other family
members
disagreed (2)
Changed their
minds (2)



EFFECT OF MELATONIN ON SLEEP

Sleep Onset Latency(min)

Sleep Efficiency(%)

60- _
-o— Melatoin
504 -#- Placebo
40+
30- }* —4
104
C ] ]
Pre-tx Post-tx
100~ .
=o— Melatonin
90- ==~ Placebo
80+
= —
70+
60+
50 ] ]
Pre-tx Post-tx

Melatonin significantly shortens
sleep onset latency by 21.4

minutes more than placebo

(95%Cl= -38.6 to -4.2, p=0.015)

Fragmentation index

25+

20+

15+

10+

5=

No effect on sleep efficiency,

wake time during sleep,
or sleep fragmentation

=o— Melatonin
==~ Placebo

) )
Pre-tx Post-tx
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EFFECT OF MELATONIN ON AD SEVERITY

60

60- —e— Melatoin
55 -=~ Placebo
55+ T
A 50+
a  50- &
< O 457
& 45- 3
O 40-
D 40- 354
35 30 | | | |
Pre-tx Post-tx Pre-tx Post-tx
30 ' ' Melatonin First Placebo First
Pre-tx Post-tx (N=18) (N=20)

AD severity significantly improved
after melatonin treatment: SCORAD Treatment sequence did not

decreased 9.1 more than placebo affect treatment effect (p=0.67)
(95%Cl= -13.7 to -4.6, p=0.0001)

Chang et al. JAMA Pediatrics. 2016; 170:352
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Could Melatonin Improve Both Sleep
and Skin in Atopic Dermatitis?

Posted on November 23, 2015

MedicalResearch.com Interview with:

Prof. Bor-Luen Chiang

Hospital

Pediatrics
National Taiwan University

—  Prof. Chi
e Yung-Sen Chang, MD MPH

Attending physician, Department of Pediatrics,

Taipei City Hospital Renai Br.

Vice Superintendent, National Taiwan University

Professor of Graduate Institute of Clinical Medicine and

National Taiwan University Hospital and
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Melatonin Aids Sleep, Eases Atopic Dermatitis "

in Children

By Megan Brooks
15
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Melatonin Might Help Sleepless Kids
With Eczema
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CHILDREN ADULTS

Impaired QoL Impaired QoL

‘ ‘ Increased number of sick

Behavioral problems
Vi P days and doctor visits

-- Emotional problems
-- Conduct problems '
-- Association with ADHD :
disturbance Poorer overall status
Association with in AD . :
short stature

FIG 1. Effect of sleep disorders in patients with AD. Sleep disorders have a wide range of effects on both
children and adults with AD. ADHD, Attention deficit hyperactivity disorder; QoL, quality of life.

Chang YS et al. J Allergy Clin Immunol . 2018



AD with sleep disturbance

Symptoms suggestive of specific sleep disorders

(OSA, restless leg syndrome, behavioral insomnia, etc.)

No Yes
v v
Optimal disease Refer to sleep
control for AD? specialist
No | Yes
v v

o Sleep not : :
Optimize treatment for AD 22 P Sleep-directed therapies
improved
-- Moisturizers* [ | ]
-- Topi ids* S N Slee
IDpIFAtIBias= Medications for Behavioral _>eep
-- Topical calcineurin inhibitors sleep aid Gh F e environmental
-- Wet wraps control
- Phototl'.\e,'apy -- Short-term 1%t -- Regular bedtime -- Dark and quiet
-- Systemic @munomodulators generation -- Sleep routine -- Dust mite
(cyclo_spou.' IN€, merchotrexate, antihistamines -- Avoid caffeine control
azathioprine, dupilumab, etc) -- Melatonin -- Avoid screen time
-- Other choices 2 hr before sleep
(BZDs, chloral -- Progressive muscle
P T
Timing application in the hydrate, relaxation therapy
evening may be beneficial clonidine, etc)
’

FIG 3. Proposed treatment strategy for sleep disorders in patients with AD. Patients with AD with sleep
disturbance should first be screened for specific sleep disorders. Because of the intertwining relationship
between sleep disorders and AD, management should be focused on both disease control and strategies to

improve sleep. BZDs, Benzodiazepines. a1
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The pathogenesis of allergic asthma

Activation stimulus

(such as oxidant, virus or allergen) Pathological

intraluminal mucus

Eosinophil
\. Goblet cell /' Mucin \ ke

Subepithelial

Goblet cell
mucosa metaplasia
::g;‘r;?ir :lased Accumulation of
: eosinophils, mast
(SN Stores cells and basophils
expression 1 7
DC migration
to draining
lymph node ILC2
IgE ‘arming’ 4
of mast cells
and basophils o,
IL-5 and IL-13 :
L3P Bty Pathological changes
@ o | Production in the in the airway predispose
@ o | airway epithelium and to asthma exacerbation
@ » subepithelial mucosa
/-
' Class-
switching @
to IgE
oo Ty cell Beell arodiction
CD4* T cell '
Lymph node Blood vessel

IgE* B cell

(Modified from Nat Rev Immunol 2015, 15: 57)



Subcufinffus

Sublingual

Local nasal

Oral

Local bronchial

Immunotherapy

CLINICAL USE

1980 1985 1990
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adjuvant Vaspactive amines

[Allergen-encoding DNA | TH3/Tr1 cell Mast cell Lipid mediators > Immediate

Allergen Chemokines allergic respones
Cytokines

MHG Class Il malacule

CD40 RNA
CD86 RNAI

IgE
IL-4

IL-13

g THO cell
[Fast]—
— 10 /“/'2 cell

TGF-p
l B cell
Treg IFN-=
Lo
EEING Leukotrienes
MBP
gece == [Late allergic responses
IL-12 EPO
- IL-18 ’ Eosinophil
AP TH1 eell

Chuang Y-H et al. Gene therapy for allergic diseasaes. Curr Gene Ther 2009; 9:185-191.
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Lee, Y.-L, et al. Construction of single chain interleikun 12 plasmid to treat airway
hyperresponsiveness in an animal model of asthma. Human Gene Therapy 2001; 12:2065-2079.
Ye, Y. -L., et al. Cytokine expressing adenoviruses modulated dendritic cells alleviate airway
inflammation in allergen-sensitized mice. J Allergy Clin Immunol 2004; 114:88-Chuang, Y.-H., et al.
Adenovirus-expressing Fas ligand decreases airway hyperresponsiveness in a murine model of
asthma. Gene Therapy 2004; 11:1497-1505.

Chuang, Y.-H., et al. Dendritic cell expressing Fas ligand decreases antigen-specific T cells and
airway inflammation in murine model of asthma. J Mol Med 2006; 84:595-603.

Wang, C.-C., et al. Adenovirus-expressing interleukin-1 receptor antagonist alleviates airway
inflammationa and eosinophilia in a murine model of asthma. Gene Therapy 2006; 13:1414-1421.
Fu C.-L., et al. Application of cytokine genes for the treatement of airway inflammation in animal
model of asthma. Respiratory Research 2006; 7:72.

Fu, C.-L. et al. Adenovirus-expressing IL-10 gene alleviates airway inflammation in animal model
of asthma. J Gene Med 2006; 8: 1393-1399.

Lee, C.-C., et al. Lentiviral mediated RNAi against GATA-3 decreases allergic airway inflammation
and hyperresponsiveness. Molecular Therapy 2008; 16: 60-65.

Huang, H.-Y., et al. Specific inhibition of interleukin-5 by small interfering RNA(siRNA) to decrease
the eosinophilia and airway inflammation in a murine model of asthma. Gene Therapy 2008;
15:660-667.

Huang, H.-Y., et al Small interfering RNA against eotaxin decrease airway eosinophilia and
hyperresponsiveness. ) Gene Med 2009; 11:112-118.

Lee, C.-C., et al. Lentiviral mediated IL-4 and IL-13 RNAi decreases airway inflammation and
hyperresponsiveness. Human Gene Therapy 2010.

Tsai, B.-Y., et al. Lentiviral mediated Foxp-3 RNAi suppresses tumor growth of regulatory T cell-like
leukemia in a murine tumor model. Gene Therapy 2010.



The effect of mucosal DNA vaccine in animal model of asthma

e Immunized and sensitized protocol:

feed chitosan nanoparticle with OVA plasmid

123 8 910 22 3T 43-46 47
NN L
\_/ I.P1st I.P2nd+I.H1st AHR

Feed OVA protein

Feed: OVA plasmid 50 ug/mice/day
OVA protein 5 mg/mice/day
|.P: 1st-5 ug OVA with 2 mg Alum. in 200ul NS/mice
2nd-25 ug OVA with 2 mg Alum. In 200ul NS/mice
I.H: 2% OVA in NS

47



E.U

Serum OVA-specific IgE antibady

0.8

0.6

0.4

0.2

0.0

I Chi175-OVA plasmid
™ Chi342-0VA plasmid
1 oVA plasmid

I OVA protein

I Positive control
B negative control

ii[lii: ilDiii

#
b
i L

before feeding after feeding afterip-1 final

MeantSEM, #P<0.05
48
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cell number of eosinophils in BALF

NC

PC

ova protein

ova plasmid

ova-chi342

ova-chil75

0 10 20 30 40

cell number( x 10 3 /ml)
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Oral tolerance and the mucosal immune system

Gut lumen

Epithelial
cell

003+ D

— Ly miphatic
vessal

Peyer’s—.—
patch % r Mesenteric .
lgA* CCRY* CCRo" fhineds
ot . -integrin® o P-integrin ¢
B call T cel . + 4 ¥ ¥
RS : R, RA RA R =T, 7 calls
ot Po-integrin® : IL-5 TGFR  T.lcells
induced FOXP3 E IL-& j l
Tagg cell E l

Coombes JL and Powrie F.

lgAs CCR* CCRY CCRS” CCRS
o, -integrin® o, i -integrin ot Po-integrin® o fo-integrin® S
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(A)

Protein targeting in plant K cytosol
= +NTPP_, V€

Out

+
2]
o

Golgi
-HDEL -NTPP

Plasmid construction :

HindIIT Xbal  BamHl Sacl EcoRl
HirdIIT Xbal Sacl EcoRI

d ’] Insert }—H Ter H»
HindIIT Xbal  BanHl Sacl EcoRI

The same T-DNA containing vector : pCambia2300

(B)

Construct Total # Screened # Positive clones #  Expression level(/100_g TP)
Cyto 96 68 17 388.5-575.66 ng

Out 51 48 1 233.45 ng

Vac 44 40 15 183.64-472.45 ng

Lee C-C et al. Oral delivery of mite allergen Derp2-transgenic plant alleviates airway
inflammation in a murine model of asthma. Cell Mol Immunol 2011; 8:404-414.
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The protocol of Der p 2-transgenic tomato generation

total proteins 4™
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——
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Western blot
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» Treg-of-B cells:
5x10%/mouse g « Immunization with OVA

BALB/c * AHR, cytokine production
mice

Chu K-H et al. Regulatory T cells induced by mucosal B cells alleviate airway inflammation and
hyperresponsivesness in murine model of asthma. Am J Respir Cell Mol Biol 2012; 46:651-659.
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Regulatory T cells induced by mucosal B cells
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Adoptive transfer of Treg/B cells alleviated airway hyperresponsiveness and
inflammation

>
” v x .)‘
oG8 22

" &
<Y, -

early treatment

st

late treatment

B. early treatment late treatment
S5 )
ﬁ = asthmatic group g m asthma group
= === Treg-of-B(P) group © 49 = Treg-of-B(P) group
& 4 4 ™= naive group 'g === naive group
2 8
2 g 3
g3 5
= £
g : g 21 :
g 2] 2
g ® 1
=4 £1
L

$ g
a - a 0-

0 6.25 25 50 0 6.25 25 50

Mch conc. (mg/ml) Mch conc. (mg/ml)



Further characteration of Treg/B cells
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Figure 1. Treg-of-B (P) cells could express LAG3.

Chu K-H et al. LAG-3+ Foxp-3 - regulatory T cells induced by mucosal B cells alleviate airway
inflammation and hyperresponsivesness in murine model of asthma. Clin Exp Immunol 180: 316-
328.



Peyer’s patches

\

CD21

ICOS LAG-3

CTLA4 CCR6

o ©
Treg-of-B cell o .IL-10

CD25

Eosinophil infiltration Airway

Th2 Cytokine Y Y Qlo hyperresponsiveness

IL4, IL-5 . .

59



B-1 cell-induced T cells
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a® 8e 7 e

B-2 cell-induced T cells
(Treg-of-B2)

Day 1:
Add nalve CD4* CD25 Teff cells and Day 4.
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HC 11/ TCR

CD80/86 1/ CD28

®o
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soluble factors
IL-10 independent
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cell-cell contact

Hsu LH et al. Cell Mol Immunol 2015; 12: 354-365.
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Treatment of LAG3* Treg-of-B cells
alleviated the severity of CIA

0 2128 42 1207 -~ Saline
Saline ‘ ‘ _‘ o +
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< 380- —- 6a-MP
01 6 12 18 21 42 S
LAG3* 2 A o
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Q
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6a-MP £ A A 21242829 30313233 343536 37 38 39404142
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C D .
159
2.07
124 )
g 107 g
3 5
8 8- LI? 1.5+
:"% o7 £ % HERE b e g
£ 4 5 < we W AR
< ## = 3 =
24 #p H# o S 1.0+
E e e q)
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Days after immunization Days after immunization
(A) Experimental protocol and groups. Briefly, mice were randomized to 3 groups including saline, LAG3* Treg-of-B and 6a-MP. In the LAG3* Treg-of-B group,
mice were intravenously injected with LAG3* Treg-of-B cells on dayl, 6, 12 and 18 (n = 5-6) . For saline and 6a-MP group, mice were intravenously given
saline and 6a-MP from day 28 to day 41, respectively. (n = 5-6 per group). Evaluation of the incidence of disease (%) (B), arthritis scores (C), and thickness of
hind footpads (fold change compared to baseline) (D) during day 21 to day 42. Data of a representative experiment (from 3 experiments performed) are
shown (n = 5/group). Values are the means £ SEM. *P<0.05; **P<0.01; ***P<0.001 vs 6a-MP group. #P<0.05; #P<0.01; ##P<0.001 vs LAG3* Treg-of-B group.
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The schematic illustration of LAG3* Treg-of-
B cells therapy in CIA model

| Clinical symptoms
» 1 systemic IL-10
» | systemic IFN-y, TNF-a

Collagen induced alrthzj

- | TNF-q, IL-6, IL-1B
* | TRAP

The figure demonstrates that splenic B cells convert naive T cells into LAG3* Treg-of-B cells, and inhibit the proliferation of Tresp cells
through the cooperation of LAG3 and IL-10. Adoptive transfer of LAG3* Treg-of-B cells in mice ameliorates the inflammation and clinical

severity of CIA.
Chen S-Y et al. J Autoimmunity 2016; 68: 75.
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Treg-of-B cells

in inflammatory bowel disease

Shao TY et al. Novel Foxp-3- IL-10- regulatory T cells induced by B cells
alleviate intestinal inflammation in vivo. Scientific Report 2016; 6:
32415.
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Examine the suppressive function of Treg-
of-B cells in IBD mouse
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Both WT and IL-10 KO Treg/B
alleviated inflammation

(A) (B)

4..
120- =
9 1104 o 31 ==
~ -o- No transfer o)
(0] (&)
8) . (p)
G 100 T+ CcD45RB" T 2 ——
5 O n.s.
pe -O- CD45RB"+CD45RB" =
S 907 4 O 14 o n -
0 *x% —# CD45RB"+Treg-of-B
<
804 T T
T T T T T T T T T 0- M o
0 1 2 3 4 5 6 7 8 & Q Q &
Weeks = s a7 &
«,\& O,\&
D \5&
X4

Figure 3. (A) Relative changes in body weight (%) over time for colitis-

induced mice. (B) Clinical Scores were measured after eight weeks.
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Histological Score

Histological scores

154
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Figure 4. (A) Section of colon stained with H&E and PAS
stain. (Scale bar, 100 uM) (B) Histological scores were
measured after eight weeks. (H&E stain, Hematoxylin

and eosin stain; PAS stain, Periodic acid—Schiff stain.)
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B-cell-induced CD4*Foxp3~ regulatory T cells
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Treg-of-B cells differ from well-known
regulatory T cells and T helper cells
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B-cell-induced CD4*Foxp3- regulatory T cells
treatment in disease models
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J Biomed Sci. 2017 Nov 18;24(1):86.
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Chu KH et al. STAT6 pathway is critical for the induction and function of regulatory T cells
induced by mucosal B cells. Front Immunol 2021; 29:615868.



INeutrophil Gout inflammation
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Huang JH and Chiang BL. Regulatory T cells induced by B cells suppress MLRP3 inflammasome
activation and alleviate monosodium urate-induced gouty inflammation. iScience 2021, 24: 102013
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Dendritic cells
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Normal homeostasis
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Adult lung stem/ progenitor cells
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Allergy sz 2
ORIGINAL ARTICLE EXPERIMENTAL ALLERGY AND IMMUNOLOGY

Lung-derived SSEA-1" stem/progenitor cells inhibit allergic
airway inflammation in mice
C.-J. Chiu', T.-Y. Ling? & B.-L. Chiang'?
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Mice pulmonary SSEA-1* cells
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Cell markers of neonatal and adult pulmonary SSEA-1* cells
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Lung epithelial-associated gene expression between neonatal and adult pulmonary SSEA-1* cells
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Transcriptome analysis of the neonatal and adult pulmonary SSEA-1* cells
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Enhanced organoid generation in neonatal pulmonary SSEA-1* cells
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Lung epithelial-associated gene expression in neonatal pulmonary SSEA-1* cell-derived organoids
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Multiple cell types developed in the neonatal pulmonary SSEA-1* cell-derived organoids
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Neonatal pulmonary SSEA-1* cells developed into airway-like organoids
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Neonatal pulmonary SSEA-1* cells developed into bronchoalveolar-like and alveolar-like organoids
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FGF7 further enhanced organoid generation of neonatal pulmonary SSEA-1"* cells
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Summary

Neonatal \

Stem/progenitor activity

Airway epithelium

Pulmonary SSEA-1* cells
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FGF7
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s
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Liao CC et al. Neonatal lung-derived SSEA-
1+ cells exhibited distinct stem/progenitor
characteristics and organoid

developmental potential. iScience (Revised)
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IL-4 and IL-13 enhance the organoid generation of the neonatal lung SSEA-1* cells
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