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MILLIPLEX® SARS-CoV-2 antigens
detection assay

SARS-CoV-2 Virus
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Rz3S K2, BA7e MILLIPLE® KBY_Ef SARS-CoV-2 MR 2, By OBl 5B EH Ko

SARS-CoV-2 HFIZ AT LML IgA. IgM 5 IgG #ilf, 8N AFIEEEMMER S1.S2.RBD 1 N EHEZ 1. BRI
FERFEHH D DT B THFIZESFAEIRFIA 96 FLIREITINFAE.

SMAFEHa s —ARERIEM— I AERER, BTFIRAFIEMEEERN. RMA CV IZHITE 15% (8 reportable results) ,
&) CV £ 20% LA (across 4 different assays).

XLE MILLIPLEX® IFIZERS ISO 9001:2015 &£t (VA TR, FRFIZEER,

) A - MILLIPLEX® SARS-CoV-2 Antigen Panels
MILLIPLEX® Assay Kits 96-well Plate Format Cat. No. 19G, IgA, and IgM Assay Control Beads

SARS-CoV-2 Antigen Panel 1 IgM HC19SERM1-85K 20000
SARS-CoV-2 Antigen Panel 1 IgG HC19SERG1-85K I

16000
SARS-CoV-2 Antigen Panel 1 IgA HC19SERA1-85K

g
SARS-CoV-2 Spike Subunit 1 (S1) 8000
SARS-CoV-2 Spike Subunit 2 (S2) 4000 x
SARS-CoV-2 Receptor Binding Domain (RBD)
0
SARS-CoV-2 Nucleocapsid Protein (N) c1 c2 c3 NC
Assay Control Beads (Mean +/-SD, n=4)
For Research Use Only. Not For Use In Diagnostic Procedures. 16 oA m oM

Table 1. MILLIPLEX® Assay Kits for COVID-19 Research.
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Standard Curve Range Sensitivity: minDC Standard Curve Range Sensitivity: minDC

Analyte (pg/mL) (pg/mL)* Analyte (pg/mL) (pg/mL)*

sCD40L 13 - 200,000 5.65 1L-12 (p70)° 3 - 50,000 0.88
EGF° 3 - 50,000 3.20 1L-13° 6.4 — 100,000 2.58
Eotaxin® 3 - 50,000 3.08 1L-15° 3 - 50,000 0.74
FGF-2 26 - 400,000 22.30 IL-17A° 1.3 - 20,000 0.71
FLT-3L 0.96 - 15,000 0.84 IL-17E/IL-25° 40 - 625,000 19.77
Fractalkine 32 - 500,000 29.75 IL-17F° 32 - 500,000 28.63
G-CSF° 4.8 - 75,000 3.76 IL-18° 0.64 - 10,000 0.53
GM-CSF° 2.6 - 40,000 1.55 1L-22° 13 - 200,000 12.68
GROa 1.3 - 20,000 1.05 1L-27 16 - 250,000 50.78
IFNa2° 8 - 125,000 6.56 1P-10/CXCL10° 2.6 - 40,000 2.13
IFNy® 1.3 - 20,000 0.86 MCP-1° 3 - 50,000 3.05
IL-1a° 4.8 - 75,000 2.27 MCP-3 8 - 125,000 8.61
IL-1B° 1.6 - 25,000 0.52 M-CSF° 40 - 625,000 31.95
IL-1RA° 1.6 - 25,000 1.29 MDC 0.64 - 10,000 0.42
IL-2° 0.64 - 10,000 0.28 MIG® 6.4 - 100,000 3.98
IL-3° 1.3 - 20,000 0.28 MIP-1a° 3 - 50,000 3.82
IL-4° 0.64 - 10,000 0.20 MIP-1B° 0.38 - 6,000 0.37
IL-5° 0.64 - 10,000 0.17 PDGF-AA® 13 - 200,000 10.33
1L-6° 0.64 - 10,000 0.14 PDGF-AB/BB® 9.6 - 150,000 16.39
1L-7° 0.64 - 10,000 0.14 RANTES® 1.3 - 20,000 1.58
1L-8° 0.64 - 10,000 0.52 TGFa 1.3 - 20,000 0.97
1L-9 0.64 - 10,000 3.05 TNFa® 6.4 - 100,000 5.39
1L-10° 2.6 - 40,000 0.91 TNFB° 1.6 - 25,000 0.80
IL-12 (p40)° 6.4 - 100,000 3.24 VEGF-A° 2.6 - 40,000 0.98

*ENREBE(MInDC, HE/NEIERE)ITEERAIRIGNEILRSREN=8, FIBEAMILLIPLEX®Analyst 5. 1551, EEHIINVRTIZREFMRNELER.
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Respiratory disease in rhesus macaques

inoculated with SARS-CoV-2
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IgG Antibodies against SARS-CoV-2
Correlate with Days from Symptom Onset,

Viral Load and 1 IL-10

Department of Medicine, University of Virginia Health System, Charlottesville, VA, USA

Posted December 7, 2020
https://doi.org/10.1101/2020.12.05.20244541

Abstract

The emergence of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has resulted in a pandemic
of the respiratory disease coronavirus disease 2019
(COVID-19). Antibody testing is essential to identify
persons exposed to the virus and potentially in predicting
disease immunity. 183 COVID-19 patients (68 of whom
required mechanical ventilation) and 41 controls were
tested for plasma IgG, IgA and IgM against the
SARS-CoV-2 S1, S2, receptor binding domain (RBD) and
N proteins using the MILLIPLEX® SARS-CoV-2 Antigen
Panel. Plasma cytokines were concurrently measured
using the MILLIPLEX® MAP Human Cytokine/
Chemokine/Growth Factor Panel A. As expected, the 183
COVID-19 positive patients had high levels of IgG, IgA
and IgM anti-SARS-CoV-2 antibodies against each of the
viral proteins. Sensitivity of anti-S1 IgG increased from
60% to 93% one week after symptom onset. S1-IgG and
S1-IgA had specificities of 98% compared to the 41
COVID-19 negative patients. The 68 ventilated COVID-19
positive patients had higher antibody levels than the 115
COVID-19 positive patients who were not ventilated. IgG
antibody levels against S1 protein had the strongest
positive correlation to days from symptom onset. There
were no statistically significant differences in IgG, IgA and
IgM antibodies against S1 based on age. We found that
patients with the highest levels of anti-SARS-CoV-2
antibodies had the lowest viral load in the nasopharynx.
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Finally, there was a correlation of high plasma IL-10 with
low anti-SARS-CoV-2 antibodies. Anti-SARS-CoV-2
antibody levels, as measured by a novel antigen panel,
increased within days after symptom onset, achieving >
90% sensitivity and specificity within one week, and
were highest in patients who required mechanical
ventilation. Antibody levels were inversely associated
with viral load but did not differ as a function of age. The
correlation of high IL-10 with low antibody response
suggests a potentially suppressive role of this cytokine in
the humoral immune response in COVID-19.

MS1MIgG. IgAFIIgMIIAEFRRERATRE, REZBERIT
FESR.

Figure 1: IgG, IgA and IgM antibody response to
SARS-CoV-2 S1 increased in ventilated patients.
(a-c) IgG, IgA and IgM antibody responses to
SARS-CoV-2 S1 in ventilated COVID-19 positive patients
(n=68), not ventilated COVID-19 positive patients
(n=115), and COVID-19 negative patients (n=41).
**¥%*p<(,0001, ***p<0.001, **p<0.01, *p<0.05

Figure 2: IgG, IgA and IgM antibody response to
SARS-CoV-2 S1 and age.

(a-c) IgG, IgA and IgM antibody responses to
SARS-CoV-2 S1 in patients less than 30 years old
(n=12), 30-49 years old (n=53), 50-69 years old (n=70)
and greater than 70 years old (n=47).



Figure 3
a. S14gG b. StigA C. StigM
25000 : :
£ oo i i
H g g
15000
§ §
o ; |
2 5000 2=0.4030 ; E
i poooor §
ER
H oo 10 0 0 4 T 0 2w @ o @ % @
Days from Symptom Onset Days from Symptom Onset Days from Symptom Onset
Figure 4
a. stie b.
200007 0 4006
p=0.0031
15000 . . .
100004 .

1 20 30 40 50
Ctvalue

C. RBD-gG d.
20000

15000

10000 .

MS1EHIGGIMIKFES KRR EIERRX, P1S1-IgGRIKHK
TEEREI—RARBH60%EEEI93%,

Figure 3: Correlation of IgG, IgA and IgM
antibodies against SARS-CoV-2 S1 and days from
symptom onset.

(a-c) Correlation of IgG, IgA and IgM antibodies against
SARS-CoV-2 S1 and days from symptom onset (168
samples from 123 patients).

Figure 4: Correlation of IgG Antibodies and
SARS-CoV-2 Ct Value.

(a-d) Correlation of IgG antibodies against SARS-CoV-2
S1, S2, RBD and N and SARS-CoV-2 Ct Value (n=50).
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Figure 5: Correlation of IgG Antibodies and II-10.
(a-d) Correlation of anti-S1, S2, RBD and N IgG
antibodies and II-10 in ventilated (black, n=51) and not
ventilated (grey, n=40) COVID-19 positive patients.
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Respiratory disease in rhesus macaques
inoculated with SARS-CoV-2

Laboratory of Virology, National Institute of Allergy and Infectious Diseases,
National Institutes of Health, Hamilton, MT, USA.

Published: 12 May 2020

https://doi.org/10.1038/s41586-020-2324-7

Abstract

An outbreak of coronavirus disease 2019
(COVID-19), which is caused by a novel
coronavirus (named SARS-CoV-2) and
has a case fatality rate of approximately
2%, started in Wuhan (China) in
December 2019. Following an
unprecedented global spread3, the World
Health Organization declared COVID-19 a
pandemic on 11 March 2020. Although
data on COVID-19 in humans are
emerging at a steady pace, some aspects
of the pathogenesis of SARS-CoV-2 can
be studied in detail only in animal
models, in which repeated sampling and
tissue collection is possible. Here we
show that SARS-CoV-2 causes a
respiratory disease in rhesus macaques
that lasts between 8 and 16 days.
Pulmonary infiltrates, which are a
hallmark of COVID-19 in humans, were
visible in lung radiographs. We detected
high viral loads in swabs from the nose
and throat of all of the macaques, as well
as in bronchoalveolar lavages; in one
macaque, we observed prolonged rectal
shedding. Together, the rhesus macaque
recapitulates the moderate disease that
has been observed in the majority of
human cases of COVID-19. The
establishment of the rhesus macaque as
a model of COVID-19 will increase our
understanding of the pathogenesis of this
disease, and aid in the development and
testing of medical countermeasures.

nature
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Fig. 3 | Cytokine and chemokine levels in the serum of
rhesus macaques infected with SARS-CoV-2.

The levels of 23 cytokines and chemokines were
determined in serum at different time points after
inoculation. Levels are displayed only for those cytokines
and chemokines for which statistically significant
(one-way analysis of variance) differences were observed
compared to levels on the day of inoculation. The lower
limit of detection is indicated with a dotted line. Serum
samples were analysed in duplicate from each macaque
for each time point; n = 8 macaques at 0, 1, and 3 dpi
and n = 4 macaques thereafter.
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Abstract

The SARS-CoV-2 virus, the causative agent of COVID-19,
is undergoing constant mutation. Here, we utilized an
integrative approach combining epidemiology, virus
genome sequencing, clinical phenotyping, and
experimental validation to locate mutations of clinical
importance. We identified 35 recurrent variants, some of
which are associated with clinical phenotypes related to
severity. One variant, containing a deletion in the
Nsp1-coding region (A500-532), was found in more than
20% of our sequenced samples and associates with
higher RT-PCR cycle thresholds and lower serum IFN-B
levels of infected patients. Deletion variants in this locus
were found in 37 countries worldwide, and viruses
isolated from clinical samples or engineered by reverse
genetics with related deletions in Nsp1 also induce lower
IFN-B responses in infected Calu-3 cells. Taken together,
our virologic surveillance characterizes recurrent genetic
diversity and identified mutations in Nsp1 of biological
and clinical importance, which collectively may aid
molecular diagnostics and drug design.
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Fig 6. Nspl mutants downregulate IFN-1 response

(B) Concentration of IFN-B in the supernatant of
Nspl-expressing A549 cells. GFP and SARS-CoV Nsp1l
were used as negative and positive controls. Each dot
represents a single biological replicate. Median and range
of 75th percentile are also shown in the boxplots.
*indicates statistical significance between mutant and
WT Nsp1l, and +indicates significance between GFP
controls. Mann-Whitney U test was performed.
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Figure 7. Growth kinetics and regulation of IFN-I
response in wild-type and Nsp1l deletion virion

(G) Concentration of IFN-b in the supernatant of infected
Calu-3 cells. Mean and SEM are shown. Significance
betweenWT and mutant viruses was indicated; *p <0.05,
**p < 0.01, and ***p < 0.001. Multiple t tests were
performed.
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The Gastrointestinal Tract Is an
Alternative Route for SARS-CoV-2
Infection in a Nonhuman Primate Model
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Abstract

BACKGROUND & AIMS: Gastrointestinal (GI)
manifestations have been increasingly reported in
patients with coronavirus disease 2019 (COVID-19).
However, the roles of the GI tract in severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection are not fully understood. We investigated how
the GI tract is involved in SARS-CoV-2 infection to
elucidate the pathogenesis of COVID-19. METHODS: Our
previously established nonhuman primate (NHP) model of
COVID-19 was modified in this study to test our
hypothesis. Rhesus monkeys were infected with an
intragastric or intranasal challenge with SARS-CoV-2.
Clinical signs were recorded after infection. Viral genomic
RNA was quantified by quantitative reverse transcription
polymerase chain reaction. Host responses to
SARS-CoV-2 infection were evaluated by examining
inflammatory cytokines, macrophages, histopathology,
and mucin barrier integrity. RESULTS: Intranasal
inoculation with SARS-CoV-2 led to infections and
pathologic changes not only in respiratory tissues but
also in digestive tissues. Expectedly, intragastric
inoculation with SARS-CoV-2 resulted in the productive
infection of digestive tissues and inflammation in both
the lung and digestive tissues. Inflammatory cytokines
were induced by both types of inoculation with
SARS-CoV-2, consistent with the increased expression of
CD68. Immunohistochemistry and Alcian blue/periodic
acid-Schiff staining showed decreased Ki67, increased
cleaved caspase 3, and decreased numbers of
mucin-containing goblet cells, suggesting that the
inflammation induced by these 2 types of inoculation with
SARS-CoV-2 impaired the GI barrier and caused severe
infections. CONCLUSIONS: Both intranasal and
intragastric inoculation with SARS-CoV-2 caused
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pneumonia and GI dysfunction in our rhesus monkey
model. Inflammatory cytokines are possible connections
for the pathogenesis of SARS-CoV-2 between the
respiratory and digestive systems.
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Figure 3: Correlation of IgG, IgA and IgM
antibodies against SARS-CoV-2 S1 and days from
symptom onset.

(a-c) Correlation of 1gG, IgA and IgM antibodies against
SARS-CoV-2 S1 and days from symptom onset (168
samples from 123 patients).

SARS-CoV-2/BRAI S H U RBRIER o

Figure 3. Inflammatory responses in the digestive
system and virus shedding in rhesus monkeys
intranasally challenged with SARS-CoV-2.

(A) Multiplex assay of inflammatory cytokines in tissue
lysates. For each panel, MM-O/N-0, MM-N-1, MM-N-4,
MM-N-7, and MM-N-14 are shown in 1 column from left
to right. The highest level of cytokine, set as 1, is used
to normalize other samples within 1 panel, where the
color density represents the relative levels of cytokines.

Figure 5. Inflammatory responses in the digestive
system were induced by SARS-CoV-2 infection.

(A) Multiplex assay of inflammatory cytokines in
digestive tissues. For each panel, MM-O/N-0, MM-0O-1,
MM-0-4, MM-0-7, and MM-0-14 are shown in 1 column
from left to right. The highest level of cytokine, set as 1,
is used to normalize the other samples within 1 panel,
where the color density represents the relative levels of
cytokines.
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Abstract

Mg?+ is the most abundant divalent cation
in metazoans and an essential cofactor
for ATP, nucleic acids, and countless
metabolic enzymes. To understand how
the spatio-temporal dynamics of
intracellular Mg?*+ (iMg?*) are integrated
into cellular signaling, we implemented a
comprehensive screen to discover
regulators of iMg?* dynamics. Lactate
emerged as an activator of rapid release
of Mg?* from endoplasmic reticulum (ER)
stores, which facilitates mitochondrial
Mg?+ (mMg?*) uptake in multiple cell
types. We demonstrate that this process
is remarkably temperature sensitive and
mediated through intracellular but not
extracellular signals. The
ER-mitochondrial Mg?* dynamics is
selectively stimulated by L-lactate.
Further, we show that lactate-mediated
mMg2+ entry is facilitated by Mrs2, and
point mutations in the intermembrane
space loop limits mMg?+ uptake. .
Intriguingly, suppression of mMg?* surge IF. 38.64
alleviates inflammation-induced

multi-organ failure. Together, these iMg?* and links the mMg?* transport machinery with major metabolic

findings reveal that lactate mobilizes feedback circuits and mitochondrial bioenergetics.
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Figure 7. Growth kinetics and regulation of IFN-I
response in wild-type and Nsp1l deletion virion

(G) Concentration of IFN-b in the supernatant of infected
Calu-3 cells. Mean and SEM are shown. Significance
betweenWT and mutant viruses was indicated; *p <0.05,
**p < 0.01, and ***p < 0.001. Multiple t tests were
performed.
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Adult Neural Stem Cells Are Alerted by
Systemic Inflammation through
TNF-a R Receptor Signalling
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Abstract

The SARS-CoV-2 virus, the causative agent of COVID-19,
is undergoing constant mutation. Here, we utilized an
integrative approach combining epidemiology, virus
genome sequencing, clinical phenotyping, and
experimental validation to locate mutations of clinical
importance. We identified 35 recurrent variants, some of
which are associated with clinical phenotypes related to
severity. One variant, containing a deletion in the
Nsp1-coding region (A500-532), was found in more than
20% of our sequenced samples and associates with
higher RT-PCR cycle thresholds and lower serum IFN-(3
levels of infected patients. Deletion variants in this locus
were found in 37 countries worldwide, and viruses
isolated from clinical samples or engineered by reverse
genetics with related deletions in Nsp1 also induce lower
IFN-B responses in infected Calu-3 cells. Taken together,
our virologic surveillance characterizes recurrent genetic
diversity and identified mutations in Nsp1 of biological
and clinical importance, which collectively may aid
molecular diagnostics and drug design.
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Figure 5. TNF-a Receptors Differentially Regulate
NSCs In Vitro

(I) Quantification of phosphorylated levels of p38 relative
to the total amount of the protein assessed after
treatment (1 h) with Rlag or R2ag by Luminex-based
multiplex assay. Data are normalized to untreated cells
(n =2).

(J) Number of wild-type neurospheres formed in the
presence (treatment; left) or after pre-treatment (right)
with R2ag and the p38 inhibitor SB203580. Data are
represented relative to untreated controls.

All graphs show mean £ SEM. *p < 0.05, **p < 0.01,
and ***p < 0.001.
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Analyte Total Phosphorylated

Akt/PKB 3 H, M, R
CREB 3 H, M, R
Erk/MAPK 1/2 3 H, M, R
INK/SAPK1 3 H, M, R
NFkB 3 H, M, R
p38/SAPK2A/B 3 H, M, R
p70S6 Kinase 3 H, M, R
STAT3 3 H, M, R
STAT5A/B 3 H, M, R

HEEE

18


http://www.merckmillipore.com/EU/en/product/%2CMM_NF-48-680MAG
http://www.merckmillipore.com/EU/en/product/%2CMM_NF-48-681MAG

NEMR T 8RR LERRONE], &id MILLIPLEX® ZRERFHMEAR, 07T xBAABMEHZ
PRI AR MR P S MR IER FERFEREWL, KMEZNRIX R UEZHRRSHRERFHEE, MM
15T T RABEORERO M E SRR — M B ER S,
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Diet on Inflammatory Biomarkers
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Abstract

Nut consumption may be associated with
lower CVD risk because nuts have a
consistent cholesterollowering effect. A
meta-analysis of 24 randomized controlled
trials (RCTs) concluded that, compared
with control diets, walnut-enriched diets
resulted in significant weighted mean
differences in low-density lipoprotein
cholesterol (5.5 mg/dl), but had no effect
on blood pressure or high-sensitivity
C-reactive protein (hs-CRP) (2). U —— et = -
Nut-enriched diets also affect endothelial : =
function, with weighted mean differences femm e e

in flow-mediated dilatation of 0.79% in 8 == ==
RCTs (3). These modest salutary effects of
nut diets, however, cannot fully account e —

for the lower CVD outcomes observed in —u = n el
prospective studies. Given the prevailing i el ai

theory that inflammation is a major driver T Tmepp——
of atherosclerosis, 1 potential mechanism e e
linking nut consumption to reduced CVD R — ——

might be diminished inflammation. . 5

= b -
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TABLE 1 Baseline Concentrations and Changes in Circulating Inflammatory Biomarkers
by Intervention Group

Percent change

—2.8 (-19.6 to 14.1)

1.9 (-13.21t017.2)

Biomarker Walnut Diet (n = 324) Control Diet (n = 310) p Value”

GM-CSF, pg/ml
Baseline 18.2 (16.4 to 20.0) 17.9 (16.0 to 19.9) 0.837
Change —2.10 (—2.89 to —1.31) —0.002 (-0.81 to 0.82) <0.001
Percent change —11.5 (-15.9 to -7.2) —0.01 (4.5 to 4.6)

IFN-v, pg/ml
Baseline 16.2 (15.4 to 17.0) 15.2 (14.3 t0 16.0) 0.083
Change —1.35 (-1.81 to —0.89) —0.09 (-0.55 to 0.38) <0.001
Percent change —8.3 (-11.2 to -5.5) —0.6 (3.6 to 2.5)

IL-1B, pg/ml
Baseline 1.19 (1.12 to 1.26) 1.14 (1.08 to 1.21) 0.354
Change —0.12 (-0.16 to —0.08) —0.02 (-0.06 to 0.02) <0.001
Percent change —10.1 (-13.4 to —6.7) -1.8 (-5.3t0 1.8)

IL-6, pg/ml
Baseline 2.26 (2.09 to 2.44) 2.16 (1.98 to 2.33) 0.395
Change —0.19 (-0.30 to —0.08) —0.01 (-0.12 to 0.10) 0.021
Percent change —8.4(-13.3to -3.5) —0.5 (-5.6 to 4.6)

TNF-a, pg/ml
Baseline 6.09 (5.89 to 6.29) 5.86 (5.64 to 6.08) 0.135
Change —0.40 (—0.57 to —0.24) —0.09 (—0.26 to 0.08) 0.009
Percent change —6.6 (-9.4 to -3.9) —1.5 (4.4 to 1.4)

sE-selectin, ng/ml
Baseline 49.4 (46.4 to0 52.4) 47.1 (44.1 to 50.0) 0.277
Change —1.66 (-2.67 to —0.65) 0.91 (-0.13 to 1.95) 0.001
Percent change —3.5(-5.6 to —1.5) 1.8 (-0.4 to 4.0)

sICAM-1, ng/ml
Baseline 1.37 (1.27 to 1.46) 1.24 (1.18 to 1.30) 0.037
Change 0.01 (—0.05 to 0.07) 0.03 (—0.03 to 0.09) 0.674
Percent change 1.5(-2.9 to 5.1) 3.2 (-1.6 to 8.1)

sVCAM-1, ng/ml
Baseline 9.38 (9.14 t0 9.63) 9.20 (8.96 to 9.44) 0.302
Change —0.07 (-0.22 to 0.08) 0.04 (-0.11 to 0.20) 0.305
Percent change —0.6 (-2.2t0 1.0) 0.7 (-1.1to 2.3)

SAA, ng/ml
Baseline 106.9 (94.1 to 119.7) 106.6 (96.0 to 117.2) 0.970
Change —2.40 (-11.12 to 6.31) 3.23 (-5.68 to 12.14) 0.377
Percent change —2.2 (-10.4 t0 5.9) 3.0 (-5.3to 11.4)

hs-CRP, mg/L
Baseline 2.91 (2.22 to 3.60) 3.25(2.62 to 3.88) 0.471
Change —0.01 (-0.06 to 0.04) —0.003 (-0.05 to 0.05) 0.903

Values are mean (95% confidence interval). *Obtained by analysis of covariance of the change variables,
adjusting for center, age, sex, hypertension, diabetes, education years, smoking, baseline statin use, in-trial statin
changes, baseline body mass index, in-trial body mass index change, baseline physical activity, in-trial physical
activity changes, and baseline cytokine values.

GM-CSF = granulocyte-monocyte colony stimulating factor; hs-CRP = high-sensitivity C-reactive protein;
IFN = interferon; IL = interleukin; SAA = serum amyloid A; sE-selectin = soluble E-selectin; sICAM = soluble
intercellular adhesion molecule; sVCAM = soluble vascular cell adhesion molecule; TNF = tumor necrosis factor.
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Table 1 Baseline Concentrations and Changes in Circulating

Inflammatory Biomarkers by Intervention Group
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Atopic dermatitis microbiomes stratify
into ecologic dermotypes enabling
microbial virulence and disease severity
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Abstract

Background: Atopic dermatitis (AD) is a common skin
disease affecting up to 20% of the global population, with
significant clinical heterogeneity and limited information
about molecular subtypes and actionable biomarkers.
Although alterations in the skin microbiome have been
described in subjects with AD during progression to flare
state, the prognostic value of baseline microbiome
configurations has not been explored. Our aim was to
identify microbial signatures on AD skin that are
predictive of disease fate.

Methods: Nonlesional skin of patients with AD and
healthy control subjects were sampled at 2 time points
separated by at least 4 weeks. Using whole metagenome
analysis of skin microbiomes of patients with AD and
control subjects (n = 49 and 189 samples), we identified
distinct microbiome configurations (dermotypes A and B).
Blood was collected for immunophenotyping, and skin
surface samples were analyzed for correlations with
natural moisturizing factors and antimicrobial peptides.

Results: Dermotypes were robust and validated across 2
additional cohorts (63 individuals), with strong
enrichment of subjects with AD in dermotype B.
Dermotype B was characterized by reduced microbial
richness, depletion of Cutibacterium acnes, Dermacoccus
and Methylobacterium species, individual-specific outlier
abundance of Staphylococcus species (eg, S epidermidis,
S capitis, S aureus), and enrichment in metabolic
pathways (eg, branched chain amino acids and arginine
biosynthesis) and virulence genes (eg, B-toxin, d-toxin)
that defined a pathogenic ecology. Skin surface and
circulating host biomarkers exhibited a distinct
microbial-associated signature that was further reflected
in more severe itching, frequent flares, and increased
disease severity in patients harboring the dermotype B
microbiome.
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MECHANISMS OF ALLERGIC.

Conclusion: We report distinct clusters of microbial
profiles that delineate the role of microbiome
configurations in AD heterogeneity, highlight a
mechanism for ongoing inflammation, and provide
prognostic utility toward microbiome-based disease
stratification.
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Fig 5. Systemic and phenotypic differences in dermotype B patients. A, Clustering based on AD-associated
serum biomarker revealed a cluster of dermotype.
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Association between circadian rhythm
disruption and polycystic ovary syndrome 2]

EF

Women'’s Hospital, School of Medicine, Zhejiang University, Hangzhou, China
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Abstract

Objective: To explore the association of circadian rhythm
disruption with polycystic ovary syndrome (PCOS) and
the potential underlying mechanism in ovarian granulosa
cells (GCs). Design: Multicenter questionnaire-based
survey, in vivo and ex vivo studies. Setting: Twelve
hospitals in China, animal research center, and research
laboratory of a women'’s hospital. Patients/Animals: A
total of 436 PCOS case subjects and 715 control subjects
were recruited for the survey. In vivo and ex vivo studies
were conducted in PCOS-model rats and on ovarian GCs
collected from women with PCOS and control subjects.
Intervention(s): The PCOS rat model was established
with the use of testosterone propionate. Main Outcome
Measure(s): Assay for transposase-accessible chromatin
with high-throughput sequencing (ATAC-seq), RNA
sequencing, rhythmicity analysis, functional enrichment
analysis. Result(s): There was a significant correlation
between night shift work and PCOS. PCOS-model rats
presented distinct differences in the circadian variation of
corticotropin-releasing hormone, adrenocorticotropic
hormone, prolactin, and a 4-h phase delay in thyrotropic
hormone levels. The motif enrichment analysis of
ATAC-seq revealed the absence of clock-related
transcription factors in specific peaks of PCOS group, and
RNA sequencing ex vivo at various time points over 24
hours demonstrated the differential rhythmic expression
patterns of women with PCOS. Kyoto Encyclopedia of
Genes and Genomes analysis further highlighted
metabolic dysfunction, including both carbohydrate and
amino acid metabolism and the tricarboxylic acid cycle.
Conclusion(s): There is a significant association of night
shift work with PCOS, and genome-wide chronodisruption
exists in ovarian GCs.

Fertility
and Sterility.
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Circadian variation of peripheral hormone levels in PCOS and control subjects. (A) The serum melatonin levels of women with PCOS and controls (n
= 36in each group). (B) Detailed subgroups analysis (n = 18 in each group). (C) Serum free androgen index (FAI) of PCOS (n = 8) and control (n =7)
rats. (D) Rat ovarian histological examination using HE staining, with x5 magnification. (E-K) Circadian variation of peripheral hormone levels in
PCOS and control rats (n = 5 for each group): (E) melatonin, (F) corticotropin-releasing hormone (CRH), (G) adrenocorticotropic hormone (ACTH),
(H) thyrotrophic hormone (TSH), (I) prolactin (PRL), (J) LH/FSH, (K) antimillerian hormone (AMH). Data presented as mean + SEM. Unpaired two-
tailed Student t test, one-way analysis of variance, and the Bonferroni post test were performed for the data. P<.05 was considered to be statistically

significant. PCOS = polycystic ovary syndrome.
Wang. Circadian rhythm disruption and PCOS. Fertil Steril 2020.
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Figure 1 Circadian variation of peripheral hormone levels
in PCOS and control subjects. (E) melatonin, (F)
corticotropin-releasing hormone (CRH), (G)
adrenocorticotropic hormone (ACTH), (H) thyrotrophic
hormone (TSH), (I) prolactin (PRL), (J) LH/FSH, (K)
antim€ullerian hormone (AMH). Data presented as mean
SEM. Unpaired two tailed Student t test, one-way analysis
of variance, and the Bonferroni post test were performed
for the data. P<.05 was considered to be statistically
significant. PCOS Vs polycystic ovary syndrome.
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Successful implantation is associated
with a transient increase in serum
pro-inflammatory cytokine profile
followed by a switch to anti-inflammatory
cytokine profile prior to confirmation

of pregnancy

The Chinese University of Hong Kong

Published: November 30, 2020
https://doi.org/10.1016/j.fertnstert.2020.10.031

Abstract

Objective: To compare the changing peripheral levels of
inflammation-related cytokine profile during a 9-day
period after blastocyst transfer between women who did
and did not conceive. Design: Prospective, observational,
and longitudinal study. Setting: University-affiliated
hospital. Patient(s): Forty-seven women with infertility
who were undergoing single day-5 blastocyst transfer
were recruited. Intervention(s): This prospective
observational and longitudinal study on 47 women with
infertility was performed in an in vitro fertilization unit
from December 2018 to August 2019. The amounts of a
range of cytokines was measured on serial blood samples
obtained during a 9-day period after blastocyst transfer.
Main Outcome Measure(s): Serial blood samples were
obtained on the day of embryo transfer, and 3, 6, and 9
days afterward for measurement of serum interferon
gamma (IFN-g), tumor necrosis factor alpha, interleukin
(IL)-2, IL-4, IL-10, IL-12, IL-13, IL-17, IL-18, and IL-22
using cytometric bead arrays; transforming growth factor
beta 1 (TGF-b1) was measured using commercial
enzyme-linked immunosorbent assay kits. Result(s): The
cytokine profile was similar between the women who
conceived and those who did not on the day of blastocyst
transfer. In women who conceived, IFN-g and IL-17
(pro-inflammatory cytokines) exhibited a transient and
significant increase on day 3 after blastocyst transfer,
which decreased to the baseline levels by day 6.
Meanwhile, IL-10 (anti-inflammatory cytokine) was
increased significantly on days 6 and 9, and TGF-b1
(anti-inflammatory cytokine) was increased significantly
on day 9 after blastocyst transfer. In women who did not
conceive, there was a more pronounced increase in IFN-g
and IL-17 (pro-inflammatory cytokines) on day 3, which
was sustained on days 6 and 9 without a switch to an
anti-inflammatory cytokine profile.
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Figure 1. A comparison of the changing levels of
peripheral cytokine parameters on the day of embryo
transfer (ET) and on days 3, 6, and 9 after ET between
women who did or did not conceive after ET. The results
shown represent mean and standard error for peripheral
cytokines and selected ratios on the day of ET (ET t 0)
and 3, 6, and 9 days after ET (days ET t 3, t6, andt9,
respectively). Y-axis is serum cytokine concentration
(pg/mL or ng/mL). NP ?nonpregnant group (n=20); P
?pregnant group (n=27). Unpaired t test was used to
compare the pregnant and nonpregnant groups; #P<.05;
##P<.01; ##+#P<.001. Paired t tests were used to
compare the baseline level and sequential changes after
ET separately for each group of women; *P<.05;
**p<.01; ***P<.001; ****P<,0001. IFN= interferon; IL
=interleukin; TGF=transforming growth factor; TNF=
tumor necrosis factor.
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Tumor mutation burden in blood predicts
benefit from neoadjuvant chemo/
radiotherapy in locally advanced rectal
cancer

Key laboratory of Carcinogenesis and Translational Research (Ministry of Education),
Department of Gastrointestinal Surgery III, Peking University Cancer Hospital &
Institute, China

Published: January 2021
https://doi.org/10.1016/j.ygeno.2020.10.029

Abstract

Distant metastasis has been the major
concern of prognosis in patients with
locally advanced rectal cancer (LARC).
The purpose of this study was to
investigate the prognostic value of
TMB in blood (bTMB) in LARC patients
after receiving neoadjuvant
chemoradiotherapy (nCRT) and
surgery. Using targeted ctDNA
sequencing, we revealed that bTMB
level at baseline was positively
correlated with recurrence-free
survival (RFS). Following nCRT, the
patients with decreasing TMB tends to
have a longer median RFS. bTMB level
after surgery was negatively
correlated with RFS. The serum
cytokines including IFNy, IFNa2, IL-1
B, IL-2 and MIP-1f were significantly
higher in pre-nCRT serum with higher ¥
bTMB group than that of lower bTMB
group. Clonal evolution analysis
showed that the pre- and post-nCRT
ctDNAs of most cases had shared
mutations. In conclusion, we presume
that bTMB could potentially improve
pre- and post-treatment risk
assessment and facilitate
individualized therapy for patients
with LARC.
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Fig. 5. The serum cytokine/chemokine levels and bTMB.
(A-E) Compare the serum cytokine/chemokine levels
between baseline bTMB<10 and bTMB>10 groups. (F-H)
Compare the serum cytokine/chemokine levels between
post-operation bTMB<10 and bTMB>10 groups.
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VBT RIEF AR SE AL RIEE . AR HIZE T PPARYIESH) CD68+CD206+M2 K& (M2y), BX
,mrtT ENEFHEY TIESEBEPNMAMALBEERLERRKRIA, 50 M2y ER4sE 2= Thl
B CD3+CD8+T AN EMHI AR EREY TIERE S KM Kk M, PPARYR B JE 1 K& B i 3%
CD68+CD206+ AL BRIk N ZHE G XL EHRR T RESPMI AR R HHEF (TNF-a. IFN-y)
FIMNE F % CD3+CD8+T B4, HiF b NIRAIIEA R KEHYIIEEEY, PPARY- B&IEY M2 ERRAESEE
0% IL-1B. IL-6. TNF-a. MMPs, fERME Y E X tkER BN SHHIF RN HF BEhEEY) - BEETE
MoM1-M2 BRI KBS L EBNIE T . BETERRE, X LB E BN RERALBENBER
o

Recruited CD68+CD206+ macrophages

orchestrate graft immune tolerance to O El
prompt xenogeneic-dentin matrix-based 5
tooth root regeneration

State Key Laboratory of Oral Diseases, West China Hospital of Stomatology, Sichuan
University, Chengdu, China

Available online 14 October 2020
https://doi.org/10.1016/j.bioactmat.2020.09.029

Abstract v 2
AN
Successful regenerative medicine strategies of
xenogeneic extracellular matrix need a synergistic
balance among inflammation, fibrosis, and remodeling BI A TI vE
process. Adaptive macrophage subsets have been
identified to modulate inflammation and orchestrate the
repair of neighboring parenchymal tissues. This study M A I E R I A Ls
fabricated PPARy- primed CD68+CD206+ M2 phenotype
(M2y), and firstly verified their anti-inflammatory and
tissue-regenerating roles in xenogeneic bioengineered
organ regeneration. Our results showed that Thl-type
CD3+CD8+ T cell response to xenogeneic-dentin
matrix-based bioengineered root complex
(xeno-complex) was significantly inhibited by M2y
macrophage in vitro. PPARy activation also timely
recruited CD68+CD206+ tissue macrophage polarization
to xeno-complex in vivo. These subsets alleviated
proinflammatory cytokines (TNF-a, IFN-y) at the
inflammation site and decreased CD3+CD8+ T
lymphocytes in the periphery system. When translated to
an orthotopic nonhuman primate model, PPARy-primed
M2 macrophages immunosuppressed IL-1(3, IL-6, TNF-aq,
MMPs to enable xeno-complex to effectively escape
immune-mediated rejection and initiate graft-host
synergistic integrity. These collective activities promoted
the differentiation of odontoblast-like and periodontal-like
cells to guide pulp-dentin and cementum-PDLs-bone
regeneration and rescued partially injured odontogenesis
such as DSPP and periostin expression. Finally, the
regenerated root showed structure-biomechanical and
functional equivalency to the native tooth. The timely
conversion of M1-to-M2 macrophage mainly orchestrated
odontogenesis, fibrogenesis, and osteogenesis, which
represents a potential modulator for intact
parenchymal-stromal tissue regeneration of targeted
organs.
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MILLIPLEX ®*ZEFiAFIEEE .

Non-Human Primate Cytokine/Chemokine
Panel 1 (Cat. No. PRCYTOMAG-40K )

Non-Human Primate

Cytokine/Chemokine Panel 1

[@ (cat. No. PRCYTOMAG-40K)
@ (Cat. No. PCYTMG-40K-PX23)

¢® (Bulk Cat. No. PRCYMAG40PMX23BK)

sCD40L
G-CSF
GM-CSF
IFNy

IL-18
IL-1Ra

-2

IL-4

IL-5

IL-6
IL-8/CXCL8
IL-10

IL-12/23 (p40)
IL-13

IL-15
IL-17A/CTLA8
IL-18
MCP-1/CCL2
MIP-1a/CCL3
MIP-1B/CCL4
TGFa

TNFa

VEGF-A

RSG

HEEW

IL-4NSRMAIL-6. IL-8. MEIFREEF-a (TNF-a) BIEDW
HSEIBT T M2yIEF B A R

Fig. 2. M2y macrophages suppressed the Th1-type
CTL response triggered by xeno-complex in vitro.
(C) Identification of M2y conditional medium (M2y
medium). The anti-inflammatory and pro-inflammatory
cytokines were analyzed using Immunology Multiplex
MAP.

ESMESYENLIER, RAHMABETFIL-18. TNF-a. IL-6F1
AP-17£RSGATT AR EE T,

Fig. 5. PPARy-primed macrophage inhibited acute
inflammation after orthotopic implantation of
xeno-complex in Non-human primates.

(C) Th1/Th2-associated cytokines (IL-1f3, TNF-a, IL-6,
AP-1, IL-4, IL-10). All data are normalized to those of
GAPDH mRNA and are presented relative to those of
Control, set as 1. All data are mean £ SEM (n = 3), **p
< 0.01, ***p < 0.001, ****p < 0.0001. NS, no
significance.
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