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Associations between Endocrine-disrupting Heavy Metals in Ma-
ternal Hair and Gestational Diabetes Mellitus: A Nested Case-
control Study in China

Author: Jia Xiaoqgian®

Co-authors: Li Zhiwen % Wang Bin *

' Department of Epidemiology and Biostatistics, School of Public Health, Peking University,
? Department of Epidemiology and Biostatistics, School of Public Health, Peking University

Corresponding Author: a18366115713@163.com

Background: Exposure to environmental endocrine disruptors (EDCs) may lead to abnormal glucose

metabolism and, potentially, gestational diabetes mellitus (GDM).

Objective: We investigated the association between five endocrine-disrupting heavy metals (EDHMs),
i.e., arsenic (As), cadmium (Cd), lead (Pb), mercury (Hg), and tin (Sn), in maternal hair and the risk

of GDM.

Methods: We conducted a nested case-control study including 335 GDM cases and 343 controls

without GDM based on a prospective birth cohort established in Beijing, China. Concentrations

of EDHMs were analyzed in maternal hair. Log-binomial regression and multiple linear regression

were used to estimate the associations between the hair concentrations of single metals and the risk

of GDM, while weighted quantile sum (WQS) regression for their mixed effects.

Results: The median concentrations of Hg (0.442 vs. 0.403 pg/g) and Sn (0.171 vs. 0.140 pg/g) in the

case group were significantly higher than those in the control group. No differences were found

between the two groups for the other three metals. After adjusting for confounders, the prevalence

ratio (PR; highest vs. lowest tertile) of GDM risk for Hg was 1.27 (95% confidence interval [CI]: 1.05—

1.54), while that for Sn was 1.26 (95% CI: 1.04-1.53). Among women with a body mass index < 24

kg/m2, the PR (highest vs. lowest tertile) of GDM for Sn was 1.38 (95% CI: 1.09-1.75). The effect of
exposure to the five EDHMs on the risk of GDM was estimated by WQS regression: Sn and Hg made

the largest contributions to the WQS index (40.9% and 40.3%, respectively).

Conclusion: High maternal levels of EDHMs, particularly Sn and Hg, may promote the development

of GDM.
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Author: Airong Liu*

! Tongji University
Corresponding Author: liuairong@tongji.edu.cn
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Reaction and selectivity of metallodrugs to zinc proteins

Author: X4z !

PP EMFHRARS

Corresponding Author: liuyz@ustc.edu.cn

4

Metallodrugs, such as cisplatin, are widely used in clinic for cancer chemotherapy. It is well-known
that DNA is the drug target of platinum antitumor agents; however, only small portion of intracel-
lular platinum binds to DNA. Proteins are found to play important roles in the drug uptake, DNA
repair and drug efflux, thus determine the drug efficacy and resistance. Metalloproteins are the ma-
jors targets of metallodrugs since the metal binding in metalloprotein could also be suitable to the
coordination of emtallodrug. Sulfur containing proteins are kinetically more favorable than DNA
in the reaction to platinum drugs. Copper proteins are highly reactive to cisplatin since Cu(I) and
Pt(I) have similar binding preference in coordination chemistry. Moreover, a large number of zinc
proteins, such as zinc-finger proteins (ZFPs), could also be potential binding targets of metallodrugs.
The selectivity of metallodrugs on various zinc proteins are crucial for their drug efficacy and side-
effects.

Sp1 is a transcription factor regulating the expression of a number oncogenes and is associated with
cancer metastasis. We found that Sp1 is rather inert to cisplatin, but active to trans-PtTz an antitumor
active trans-platinum complex. NAMI-A is a ruthenium-based anti-metastasis drug. Interestingly,
NAMI-A selectively reacts with Sp1. This selectivity is rather different from cisplatin and arsenic
trioxide. It is worth noting that the reaction of Sp1 with NAMI-A is significantly enhanced by GSH;
which promotes the unfolding and aggregation of Sp1l. Unexpectedly, the reduction of Ru(Ill) to
Ru(Il) reduced the reactivity of NAMI-A to Sp1.

Arsenic trioxide (ATO) is an effective drug used for the treatment of APL. The ring-finger protein
PML is the drug target of ATO; however, the binding of ATO to ZFPs is associated with the toxicity
of ATO. We found that ATO preferentially binds to PML, the drug target of APL. According to the
target selection in the treatment of APL, we investigated ruthenium arene complexes in the reaction
of PML protein. Results indicate that [(n6-p-bip)Ru(en)CI][PF6] (Ru-1) can selectively react with
PML, leading to the zinc-release and protein unfolding. The degradation of PML-RAR« causes the
differentiation of APL cells. Ru-1 also binds to DNA and triggers the apoptosis of APL cells. The
other non-selective Ru(Il) compound, though also highly reactive to PML, does not exhibit anti-APL
activity. These findings suggest that the selectivity of metallodrugs is crucial for their therapeutic
potency.

Predicting Metalloproteomes by Machine Learning

Author: Chu Wang'

! Peking University

Corresponding Author: chuwang@pku.edu.cn
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Metal ions play various important biological functions in proteins, including structural maintenance,
molecular recognition, and catalysis1. Attracted by numbers and essential function of metallopro-
teins, many computational methods have been developed to predict metalloproteins and their metal
binding sites. However, those methods were based on homology from either 1D sequence or 3D
structural motifs2. Here, we explored a 2D coevolution-based approach named “MetalNet” to sys-
tematically predict metal-binding sites in proteomes. Our method used a powerful machine learning
model to differentiate metal-binding coevolved residue pairs from non-liganding ones, and employed
graph theory to assemble these pairs into a high-order metal-binding coevolved residue network.
MetalNet exhibited an impressive performance on a benchmark set. When the method was applied
to survey proteomes from four representative prokaryotic species, it identified a large number of
novel metal-binding sites with high confidence, a large portion of which can be supported by inter-
ring knowledge from existing literature or database. We biochemically validated a novel prediction
without any structural or sequence homology to known metalloproteins. Our computational method
will provide a unique and enabling tool for interrogating the hidden metalloproteome.

5
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Author: FF/£F !
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Corresponding Author: yc.wang@siat.ac.cn
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Distribution of Mercury in Serum and Blood Cells and Risk of
Spontaneous Preterm Birth: A Nested Case-Control Study in China

Author: Hang An'
Co-author: Bin Wang *
! Peking University
Corresponding Author: anhang@pku.edu.cn
The relationship between maternal mercury (Hg) intake and the risk of spontaneous preterm birth
(SPB) remains unclear. We conducted a nested case—control study from a prospective cohort in
Shanxi Province, China, to explore their associations. In total, 126 pregnant women with SPB (cases)

and 348 controls with term delivery were included. We measured the Hg concentrations in their
serum (Hgs) and blood cell (Hgc) fractions and calculated the concentration ratio of Hg in serum
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to Hg in blood cells (Hgs/c). We found that only the Hgs/c in the case group was slightly higher
than that in control group. The OR of Hgs/c associated with SPB risk was 1.57 [95%CI: 0.99-2.46]
with adjusting confounders. After stratification by sampling time, the association above was only
statistically significant in the first trimester. High Hgs/c may increase the risk of SPB in the first
trimester among women with relatively low Hg exposure.

Summary:

Highlights:

Association between maternal low Hg exposure with SPB risk is under discussion.
Concentration ratio of Hg in serum to blood cells (Hgs/c) were determined.

We found higher Hgs/c was positively associated with an elevated risk of SPB.
Hgs/c may be a sensitive indicator of reproductive toxicity induced by Hg exposure.

This study investigated the association between maternal Hg exposure and SPB risk using a nested case—
control study in Shanxi Province, China. We concluded that Hgs/c was positively associated with SPB
risk in the first trimester and that it may be a more sensitive indicator of reproductive toxicity.

8
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Author: Chongming Wu*

Co-author: Bowen Zhao ?

9

! Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences & Peking Union Medical College
? Beijing QuantiHealth Technology Co., Ltd.
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Author: FHi5i *
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Corresponding Author: fengwy@ihep.ac.cn
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Sustained release of ceria nanoparticles is a potential therapeutic
for Friedreich’ s ataxia by stabilizing iron sulfur clusters

Author: Kuanyu LI'

Co-author: Li Xu *

! Nanjing University
Corresponding Author: likuanyu@nju.edu.cn

Friedreich ataxia (FRDA) is a mitochondrial disease, characterized by neurodegeneration accompa-
nied with hypertrophic cardiomyopathy and diabetes due to the deficiency of the protein frataxin
(FXN). Mitochondrial dysfunction results directly from the lack of iron sulfur cluster biogenesis
and indirectly from the oxidative stress caused by FXN insufficiency. In this study, silk fibroin-
coated ultra-small ceria nanoparticles (SF@CeO2 NPs) were prepared, which combines the excellent
enzyme-like activity resulting from ceria and the super-biocompatibility and sustained-release prop-
erty of SF nanoparticles. Intriguingly, SF@CeO2 NPs administration for one month completely ame-
liorated the neuronal and cardiomyocyte impairment of FXN deficiency-induced FRDA in a mouse
model, including all the tested phenotypes of neurological behavior and myocardial hypertrophy.
Histologically and cytologically, the number and morphology of neurons and cardiomyocytes re-
versed to normal, associated with a great improvement of mitochondrial morphology and function
in YG8R mice after treatment with SF@CeO2 NPs. Most importantly, the mechanistic investiga-
tions revealed that, in addition of its known antioxidant activity, ceria stabilized iron-sulfur clusters
in FXN deficient tissues and cells, as well as in cell-free systems. This novel protective mechanism
of SF@CeO2 NPs provides exciting potential for clinical application in FRDA and in other diseases
with iron sulfur cluster deficiency.

12

Formation and Stability of Bulk Nanobubbles Generated by -ray
Irradiation

Author: 87k J5 !

119901633480

Corresponding Author: yuankaiwei@sinap.ac.cn
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Radiation is a kind of energy transmitted by waves or particles. It is ubiquitous and has an
important influence on our daily life. As early as the 1950s , scientists has detected ener-
getic charged particle tracks by observing the shape and distribution of bubbles generated
by high-energy rays in the bubble chamber, which also provided help for the discovery of
many new substances and new phenomena, such as new particles, resonant states, weak
neutral flow. In this article, we reported for the first time that p-ray irradiation could gen-
erate bulk nanobubbles in pure water. The dose and time of radiation were investigated. It
showed that those bulk nanobubbles are very stable and survive at least 24 hours once they
formed. But they would decrease remarkably after degassing the solution, which proves
that formed “nanoparticles” are real gas inside. The concentration of bulk nanoubbles pro-
duced differs from different places near the surface of water container. More nanobubbles
would be produced near the surface than bulk. Our study provide the evidence that high-
energy rays can produce bulk nanobubbles, which broadens the methods for producing
nanobubbles and we hope that can be helpful to explore more applications of nanobubbles
in the field of high energy physics.

Summary:

Radiation is a kind of energy transmitted by waves or particles.It is ubiquitous and has an important
influence on our daily life . As early as the 1950s , scientists has detected energetic charged particle
tracks by observing the shape and distribution of bubbles generated by high-energy rays in the bubble
chamber] , which also provided help for the discovery of many new substances and new phenomena
, such as new particles , resonant states , weak neutral flow[2, 3]. Herein , we use p-ray irradiation to
generate bulk nanobubbles in pure water . The properties and generation of bulk nanobubbles are stud-
ied comprehensively . We used nanoparticle tracking analysis to analyze the track and concentration
of nanobubbles . Experimental results showed that sufficient bulk nanobubbles were generated and we
have proven they are not contaminations . The relationship between the size and concentration of bulk
nanobubbles and the irradiation time and irradiation dose was also investigated

PEAZHH
Abstract

Title *
Formation and Stability of Bulk Nanobubbles Generated by p-ray Irradiation
Content *

Radiation is a kind of energy transmitted by waves or particles. It is ubiquitous and has an
important influence on our daily life. As early as the 1950s, scientists has detected energetic
charged particle tracks by observing the shape and distribution of bubbles generated by high-
energy rays in the bubble chamber, which also provided help for the discovery of many new
substances and new phenomena, such as new particles, resonant states, weak neutral flow. In
this article, we reported for the first time that f-ray irradiation could generate bulk nanobub-
bles in pure water. The dose and time of radiation were investigated. It showed that those bulk
nanobubbles are very stable and survive at least 24 hours once they formed. But they would de-
crease remarkably after degassing the solution, which proves that formed “nanoparticles” are
real gas inside. The concentration of bulk nanoubbles produced differs from different places
near the surface of water container. More nanobubbles would be produced near the surface
than bulk. Our study provide the evidence that high-energy rays can produce bulk nanobub-
bles, which broadens the methods for producing nanobubbles and we hope that can be helpful
to explore more applications of nanobubbles in the field of high energy physics.

Radiation is a kind of energy transmitted by waves or particles. It is ubiquitous and has an important
influence on our daily life. As early as the 1950s , scientists has detected energetic charged particle
tracks by observing the shape and distribution of bubbles generated by high-energy rays in the bubble
chamber, which also provided help for the discovery of many new substances and new phenomena,
such as new particles, resonant states, weak neutral flow. In this article, we reported for the first time
that B-ray irradiation could generate bulk nanobubbles in pure water. The dose and time of radiation
were investigated. It showed that those bulk nanobubbles are very stable and survive at least 24 hours
once they formed. But they would decrease remarkably after degassing the solution, which proves that
formed ‘“nanoparticles” are real gas inside. The concentration of bulk nanoubbles produced differs from
different places near the surface of water container. More nanobubbles would be produced near the sur-
face than bulk. Our study provide the evidence that high-energy rays can produce bulk nanobubbles,
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which broadens the methods for producing nanobubbles and we hope that can be helpful to explore
more applications of nanobubbles in the field of high energy physics.

Summary

Radiation is a kind of energy transmitted by waves or particles.It is ubiquitous and has an important
influence on our daily life . As early as the 1950s , scientists has detected energetic charged particle
tracks by observing the shape and distribution of bubbles generated by high-energy rays in the bubble
chamber, which also provided help for the discovery of many new substances and new phenomena ,
such as new particles , resonant states , weak neutral flow. Herein , we use f-ray irradiation to gener-
ate bulk nanobubbles in pure water . The properties and generation of bulk nanobubbles are studied
comprehensively . We used nanoparticle tracking analysis to analyze the track and concentration of
nanobubbles . Experimental results showed that sufficient bulk nanobubbles were generated and we
have proven they are not contaminations . The relationship between the size and concentration of bulk
nanobubbles and the irradiation time and irradiation dose was also investigated
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Author: FE#X *

Co-author: {5 *
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Corresponding Author: yaozhao@iccas.ac.cn
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SERERLAIISE IR, 1 RN IR SR B S A T S B Y ROS JK-F-J1 o il BE 2 i
PEPU AL S G R I AE R VE I PLEE . FRATE A EAMUEE S SURC R 1 e AT 7 3k, BF9E
T AU 2SI 05 DNA 555 5 45 4 8 1) HMGB1 fE I AL M 7. 2 RSB
%@%%‘ﬁ%éﬁﬁﬁﬂé%%ﬁﬁﬁﬁ‘%?W%Mﬁ%&%ﬂ%%ﬂﬂ%&?i%%
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SEDUMIR YA LR AL 205

Author: f5=7F !

Co-author: X 2
VP EMFRFEHTA, FEMERRS
o AP A

Corresponding Author: fuyi.wang@iccas.ac.cn

LA, AWITEAINEISE & Jm U 254/ e 254 5 AL MU0 o0 TR ELAE ) SO AR 2
g SO X T R R ITOEE A, AR N T il Ko il bl () 1) 24 W A ELARE
=BT, o T AA A2 RS B SR T MR 2454 5 A #0001 A ELAE
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e 255 DNA, S EBRVE AL, BEMTARE2Y ) 201X AL W o1 45 M R Eh BE A T2
TERT . ARFMERT T MR L1 -

LN T — R SE AR FH-HPLC-MS Y 8 (1 AR TSR 7 vk, BIFSE 1 IR 40 ok 4
ELGUNRE 25145477 DNA (R AL, 8 U BN IRAZ 8 1 BETE R B A 1 PC4 R4 &
BAACIA 195 DNA, AESTIR TG4 S AAMC A4 14V AL ke 21) s 24 1 5

2. RORANASL T Ak “HEM_E” M CH B S SRR, OE5E T, AT
SRR 21 5 DNA [V 7 i S AE DNA XUE FARGITAS P, % I DNA 5 F i1 je
JRVEBER AL B 2 ERE S BRI B T SET YA G, OGS PRI A BT 25 A (URE S U B
BRAEFCAL, S HE TS Pl Y S AL 5 -

3. | Y AN WSS A, BT AT RS A S A E A Sk
FUAIAS D H IR SEAS Al i A E A AR B, R B2 ) T2 805 3 1 3R ) SR 2 e
AL, 0T B Al B S fb 1) -5 8 1 SR T Y A R R R 2, NIRRT BRI AT
AR IR A P BILBE AN B RV AL S 1L 1 SE Bkl

kLS 1L

Authors: B8 HIL 5 K MG 5 EPEm 4 BEBEES * Fips

LA R A STRBAT P

Corresponding Author: ygyin@rcees.ac.cn

16

e BEVE S 2R W) SEBUERY HRSR J2 20k B T IR A ORI BUEY W B AR . SUEFRS, X
SRR BAFAE R BB i S EORIE AL, WHAC AR R MR AN . KRB AR BURL
A AR . XL B A AR BB AR TR LY AT . SICFERY, EARRERTIRA —E R T
BALRE ), SR IRETH AFAE R I AL A

AGEWHIT T KRB SR EAR ], A BT UL PR g 15 R, HrpoR ey 1
FRORIG M i S 25 T RS . /B AL BRI B, B LN o) B 1A L Y A %
PEARHBUEY R . RO Z R BB R , AORBR ALK nT 0 e h Y EoR i A 18, [R] I
AR YR P HOESRAG AL AT 48 B

FLLT Hg2+- IR AT LR (DOM)-HS- = Jufk R AR BALR I AL . FEE RV T, 20
ABALRMARZ LN . AR IR AR, BFTE T AN IR] S ) 4 R B AR PR Aol A 4 FH
b, EIEEHEORBARRARRIR, R REARCR B TR XRM, QKRB R K
SRR KRR E MR E B A . (HIRHE LAY, B B AR AR R B B = 11
FALRCR. AR, AURBALRA I BSCRE RS TR E T, FR T RAAEA ARG
SR EEAE YA -SRI P AL . AR IR B RCE Y, BIF9E T AR BRAL TR A A 1
FAG HEAL . DORBAGR ML ANE RBAR, Hal S gshy Bt AMB A . 2K IRIHE N
AL H T Hg2+-DOM, HEA IR 1] 1E— 20 M0 A5 Al 1 A

Al A IPGE I B AR R A E AR, HHGREUORE TOR B 1o HiFRdk Fe,
Mn e BEAPRBALTRAYIE IS, EAHERE TRyt fem k@ ie e 22 5. @ 55 A
R AT AR A AR B AR B 5. R, [RIOZZ7RER (FF 199Hg2+ W TR R 2 F)
UESCHAAKTR AL TR R HY Hg2+ H o050 5. DA EESREN], Pk I B a] i o 4 (3R S5 AR hf
HL N LT AR Z5 Ha b Fe. Mn 579, Fe. Mn W0 742 b R n] e SR KB Al ok IR 2
TR EYDE T RE R AR BRALRTE L 5 — H LR 1E.

SIBALERE S P o By TS L R

Author: FkEF !

VEITRFE

SRAFVIEF R T TR kIR
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K B2k A A A0 B AL DR
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Corresponding Author: jfliu@rcees.ac.cn
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ZOKHEL (AgNPs ) DA 5% T 1 REAE IS Y 7t DR R ) S 00 2 2 B W 1, AR
G R R A2 ) AT 53T . AgNPs fP7ERITRIS 5 8 T8 iRk, SECIRIS S
B TASHRAILAE]. 1A, AgNPs (REIE S HORARE DI ¢, HE— 20 TR TS A Al AR
IR BRI FEMERE . ASWFTE 1 S8 T ML . A AR BRI T (O BT, R il
i) BRI 5B T AR 2 B M e T V. FERTACERS AR, D R R SR T A
R AE LA P RS HERH (il - rpU RO & 55 T I Tl BT E BEARDE S 4SS &
Al (L RN BRSO TS IS4 . FEILEERE B, WFE 1 AgNPs SRER 4l . A0 AIR SRA
[ % B ORS8RI T T AL, MR T HAR G 7 TR A LA

%?%ﬁ%%ﬂ@-@ﬁ&*ﬁ%%%?ﬁﬂﬁ%ﬂ’ﬂ$?ﬂH@ﬁ*ﬁ*ﬂi%bﬁ

Authors: i 4 B E *
Co-authors: 2HFEL *; vkiE *

PP BRI S AR, PARARENRE S 2 AN EEKIEE, LW 100049

Corresponding Author: wangmeng@ihep.ac.cn

B JLAF SR T G I A 7 SRR R S5 07 T U AR 22 BRI Ry e i RO & 55
B (ICP-MS) IR BEAR i — AR fh AL Y PO JROR 5 5 B 1K AT IS ) 351X
(ICP-TOF-MS) HATH MR AT EE, GBS (ARg) ; H—Raosots
(LA) &40, Fiss 7m0t (Aik 500Hz) AP PEBAL S (PEBLRTR] ~ 2 ms)
(f3HE T LA-ICP-MS JUR S i i T R B S 1o, T ICP-MS i) 42
REEC LRI, ISR T B A A 2 AR e AR

X LR AR A T deale A ] LA-ICP-MS F BAAH i 734 AN A W) G 30 R M T T 1 — e 4R R . EHL
AR 5T, FATTR W SRST EIAIL AR A 1 JA0h AN M R (A B B2 TR, VR B L Y
SERERRIE, AT T A B < 0 R ORLUA 5 R AR L R R B 3R odIbB3[2]5 AU E
FR, 5] T RUNHEA T AN S (3, 4], AT 7oAl FATEE S T H A i
[l AR MR, B BT T B P A RO AURL [4]. AESUEAUR T T, FATAN
LA-ICP-MS HF5¢ T AL B G K BRI RE . BRE 01 . iz, Wikr, Y H
BT S R AR AR R A2 REA TR, AT O AR AR R i R AR A )
SRV [5]5 M La Al Ce MEARICAAAT M, WLl CRMBITE, WHoE T A S8
TE/N AR IERS NI 70 AT A IR [6]; K LA-ICP-MS S50 A BRI 5, SEBL T [l — B
IO R 2 B 8 R AL BAR, BIFSE T 2500 SR IR BB VR P RCR (7] b1 M
LA-ICP-TOF-MS HMI#HTHII 55 il B iti (DESI-MS) , #4317 AHARRE (A S ¥y U] 7 i se A o3 1
JELLIRE o

R PR A AR R RTINS R JCRUR; PRI AT BOERIbh; AR 2
PR BE T A

ES PN

1. Wang M, Zheng LN, Wang B, Chen HQ, Zhao YL, Chai ZF, Reid HJ, Sharp BL, Feng WY, Quanti-
tative Analysis of Gold Nanoparticles in Single Cells by Laser Ablation Inductively Coupled Plasma-
Mass Spectrometry [J], Anal Chem, 2014, 86:10252—10256.
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[2]. Zhai J, Wang YL, Xu C, Zheng LN, Wang M, Feng WY, Gao L, Zhao LN, Liu R, Gao FP, Zhao YL,
Chai ZF, Gao XY, Facile Approach To Observe and Quantify the o IIb p 3 Integrin on a Single-Cell
[J1, Anal Chem, 2015, 87:2546—2549.

[3]. Zheng LN, Sang YB, Luo RP, Wang B, Yi FT, Wang M, Feng WY, Determination of silver nanopar-
ticles in single cells by microwell trapping and laser ablation ICP-MS determination [J], ] Anal At
Spectrom, 2019, 34:915-921.

[4]. Zheng LN, Feng LX, Shi JW, Chen HQ, Wang B, Wang M, Wang HF, Feng WY, Single-Cell Isotope
Dilution Analysis with LA-ICP-MS: A New Approach for Quantification of Nanoparticles in Single
Cells [J], Anal Chem, 2020, 92:14339-14345.

[5]. Li X, Wang B, Zhou S, Chen W, Chen HQ, Liang SS, Zheng LN, Yu HY, Chu RX, Wang M, Chai
ZF, Feng WY, Surface chemistry governs the sub-organ transfer, clearance and toxicity of functional
gold nanoparticles in the liver and kidney [J], J Nanobiotechnology, 2020, 18:45.

[6]. Liang SS, Wang B, Li X, Chu RX, Yu HY, Zhou S, Wang M, Chen HQ, Zheng LN, Chai ZF,
Feng WY, In vivo pharmacokinetics, transfer and clearance study of graphene oxide by La/Ce dual
elemental labelling method [J], NanoImpact, 2020, 17:100213.

[7]. Liu X, Liu R, Fu D, Wu H, Zhao X, Sun Y, Wang M, Pu X, Antineuroinflammatory effects of
dl-3-n-butylphthalide conferred by stimulation of Foxp3 and Ki-67 in an ischemic stroke model []],
Aging, Accepted.
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B RAR BURFRHIPE B LAt S JEPRBE Sl HEROR B 5E
Author: 3T 1

1S
Corresponding Author: ccge@suda.edu.cn

2 R A ™ B A BRBR A, U 2 JUIRE R i T R TR 00 H, TR AR, A AL
RS 25 1 PR B0 T 25 0 Rl R e AN AR R L T R 3L Rt de AR R A ) i
AT PR i TR, G o it T 2 DA S ALREE R AL, 3R 2R B A ST A S 53
AN AR RE Sy, SCBUNEE LA R A BR YRR AR ARL, NARGT AR I BT 2
MHEER T, W R JORR-E RS AVE A B2t B gk A R
M) 22 A g TR A

24

Spatiotemporally Controlled Molecular Imaging

Author: Lele Li*

! National Center for Nanoscience and Technology
Corresponding Author: lilele@nanoctr.cn

Detection of targets (e.g., metal ions) in cells and animals is highly important to get insights into its
physiological and pathological roles. Conventional sensors have limitations in obtaining imaging
signals with high spatiotemporal selectivity because of the “always active” design. Moreover, a sig-
nificant limitation of current sensors is that they generally lack cell-type selectivity. Cell-selective
biosensing is still a challenge because of the lack of a design methodology. To address this unmet
need, we focused on the design of DNA nanosensors that allows for biosensing and imaging with
precise spatial and temporal control. The sensor is constructed by engineering of the functional DNA
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molecules with a responsive element and further introduction of nanotechnology. The spatiotem-
porally controlled sensing strategy is of significant importance to monitor dynamic biochemical
processes.

25

ICPMS gl 53 Hr

Author: JR#H *

! Wuhan University

Corresponding Author: binhu@whu.edu.cn

T A, B K P M RE TE A R R BR AN F TR R ELSOIRAS . SR, RN
IIMTRHAZEA FEBEAR B TR — KBkl F O A& 55 B TR % (ICPMS) 1B A e Z 4 Stk
Ko 2, LT B IA) 43 PR A R =X T T B4 I IR BRI SE . R, SR s 5 vk
d TR SR BEALAY, MEABIE AR R P # LS — . BT RS
10 BT A AT R 22 5 ICPMS 156 F o] AR o DAL i) . AR A T J T Sl i #2565 F-ICPMS
BANMLAATIFSY , BN T 2Rt B -ICPMS B4 HTH ik . BRI Tl
TS A, IS ICPMS FEZRIC A S Bl T A IR B Zn p95E 0, IFE— 25 N AT
TR ZWFIE T AT EANEXT AuNPs BIEEALTT N [2]5 B T fifbits BBt S HIE, A
T EBLF U T 3D MO AR B, A T 3D MR AL IR -ICPMS B Y 43 B 38 A7 3R %t
FOAFSE T 2404 A Ag+ Fll Ag NPs 4T R 22 5% [3]5 0 THTHEH M E i 5 ICPMS i34
M, PARERBUCH MU IT T water-in-gas {42 &, 5 ICPMS B FH SC 8L T B4 g
Kb Cd ZEBEAI PN CA AN Zn B9 5E [4]; R THFST FePt NPs ZE4II NI fRA T, #tf
?%g?ﬁﬁ%ﬁﬁﬁﬁHQEMB%%,i%?%%@WEHHMk%%%&%%%&
1 Pt B4 [5].

Z75 3R -

1 Wang H, Chen B, He M, Hu B, A Facile Droplet-Chip-Time-Resolved Inductively Coupled Plasma
Mass Spectrometry Online System for Determination of Zinc in Single Cell, Anal. Chem., 2017, 89:
4931-4938.

[2] Wang H, Chen B, He M, Li X, Chen P, Hu B, Study on uptake of gold nanoparticles by single cells
using droplet microfluidic chip-inductively coupled plasma mass spectrometry, Talanta, 2019, 200:
398-407.

[3] Yu X, Chen B, He M, Wang H, Hu B, 3D Droplet-Based Microfluidic Device Easily Assembled
from Commercially Available Modules Online Coupled with ICPMS for Determination of Silver in
Single Cell, Anal. Chem., 2019, 91: 2869-2875.

[4] Yu X, Chen B, He M, Wang H, Hu B, Argon Enclosed Droplet Based 3D Microfluidic Device
Online Coupled with Time-Resolved ICPMS for Determination of Cadmium and Zinc in Single Cells
Exposed to Cadmium Ion, Anal. Chem., 2020, 92: 13550-13557.

[5] Chen Z, Chen B, He M, Wang H, Hu B, Droplet-Splitting Microchip Online Coupled with Time-
Resolved ICPMS for Analysis of Released Fe and Pt in Single Cells Treated with FePt Nanoparticles,
Anal. Chem., 2020, 92: 12208-12215.

26

B T AR 5 1k B

Author: {35 *

! China University of Geosciences

Corresponding Author: wei.guo@cug.edu.cn
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FAANIAL A AR TR AL IR AL 2 B> GTRRFINZE proxy) FE, 2. iUk E
, AR ASAHZ B n BB, n 505 Ul RS ACAR R L BRTTHbJ Dy s )
RASHN, RIS R E R TBe. [ 1985 4F Gray FHEOLRIMMALE (LA) 5 HUEHE &
S5 BT IAR5G (ICP-MS) i LT 8 kA i JU s M P [ LK AR, P EA =5 )7y
PR R BRAK . 2 ICE M E AL RGN RE ), B O [E PR BRI R TR A B R
PRI P TR e A, | Z W T HBER B2 sk . LA-ICP-MS SEFr AT A7AE 4R 22 3
TR A A 25 1 FiL g 22 52 P L MR SR HE R E B, B 0 It AR G B A T
A (BERAERL) AR . RRRTE A 25 W) i T bR b AL IR s 55 Sh i i it LA-ICP-MS
TCEMBRAEALZ PR LR, MR R NG E . ABIES0 BB MR 1 R0 P el e
FEBCE TR G I — B R DC BRI . W T B (AR s SR TR R . Al 7 e
BRI PERGEUWHE RN, BT LAICP-MS SR ER MG ¥, RIS T AR A, f1L
B AR TR AT R . IR R UMW A e A b Ce S . Ba/Ca,
Mg/Ca. Th/U Lt J Sr [m] A7 38 HLAF420 St it ik i BE AR Ak . il Al e A s Al il
MRS -

27

As(IIT) [y FPOREAR AR Be 30112 Jb S0k ¥ ik DNA. 45 05189 41 26 i

Ju

Author: Beibei Chen'

! Wuhan University

Corresponding Author: bbchen@whu.edu.cn

As(I) VERILHUFEY 5 X S48 . 224ME . Bedb i) S5 SR s RV £ Ik sz I i 2% A6 0
tbo HENWEEEEMIR R, As(D) /¥R B0EEH 322906 7 DNA B, HRE Ak
HO/E ML R BRI . e A BRAE A e S HAE A W R PN R A et A S A O . At
A AR As(I) #EACEY R G R EARBHER L — [2]. As(I) [ B A0 A RE i 3
IR R R, (ER HAE B A A P AR ) — S rp [R5 B As(TD) A% By 7k
Wik, UL, BF5T As(I) AR PR AR, SR As(D) AR RS HOR R FR 2 R B R
X [ R 1) 2 Rl R AL LA T R

AR DA BZ R B 40 i SCC-7 MR %, Ee BB AR AT, B TR
WA 3% (HPLC) 5 H SRl A 55 55 IR it il (ICP-MS) K AR ¥AFSE T As(II) 7 SCC-7 41fE
P AL AT R (2] XF SCC-7 4l S i b #2 B vh As(TID) % H: HE AV AR = #EA T
BT, R T AEEE R SCC-7 4ifixT As(I) Wi, B EALRBFNERR T . 456
AR As(UD) R AR TR, $E—25H 5T As(U) (1) AL A S H S HUE P 3
PEZ BB R . PARIFEE N RRMEE0EY . & AsD) F1 i X — S AL IF € (BPDE)
W E SCC-7 418, KA HPLC-m /iy, EELLE: . PCR ¥ ARET-B#HT T DNA W) .
DNA Fii 195 BAH & B R Rk 284k, IAPERFE T As(I) (1) A= H B4k 5 L5 [ ke 356 PR 25 1 2 (1)
HIERAR [3]. SCERESAERH, As(I) 2 iE ] SR VIFR1E 5 (NER) AH &5 R I FB M
#07 BPDE 5 &2 /) DNA WAL 75 B 4842, i BPDE W £ i 3 il AS3MT Al MT1A EE[R i
FEB M H] As(UID) 1) 15 AL, 175 As(ID) ZE4H A SR A R, Rtk As(II) Al
BPDE PJp[alff F & i 1 SCC-7 4 L) DNA JK A 645

275 3k

1 Shen, S.; Lee, J.; Cullen, W. R,, et al., Arsenite and its mono- and dimethylated trivalent metabolites
enhance the formation of benzo[a]pyrene diol epoxide-DNA adducts in Xeroderma pigmentosum
complementation group A cells. Chem. Res. Toxicol. 2009, 22 (2), 382-90

[2] Cullen, W. R., Chemical mechanism of arsenic biomethylation. Chem. Res. Toxicol. 2014, 27 (4),
457-461.

[3]Li, Y.X.; Chen, B.B.; He, M.; Hu, B. Biomethylation metabolism study of arsenite in SCC-7 cells by
reversed phase ion pair high performance liquid chromatography-inductively coupled plasma-mass
spectrometry. Talanta, 2018, 188, 210-217.

[4] Li, Y.X.; He, M,; Chen, B.B.; Hu, B. Inhibition of arsenite methylation induces synergistic geno-
toxicity of arsenite and benzo(a)pyrene diol epoxide in SCC-7 cells. Metallomics, 2019, 11, 176-
182.
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Wit ot ek LS b il % AL B SE N Ay T PERE 52

Author: 7|14 !

U E IR K S

Corresponding Author: cuiyanshan@ucas.ac.cn

29

g R FEE ) TSR U — o RV A e B R 0 A A SR B U i ok
ANt - S A I E R E A B EAME A . I R SNSRI AT T B A ot g rh
TR HEAL S AR A Y AT B 9E . R EEERE (1) AN[E in vitro Jy (8] - 38af ) A= ] 44
PERIH BEERE. 450 EL, SBRC/PBET/DIN-SHIME —Ffiy yAR 1 A= 1 v] 25 ME8 = T/)N
BBt 1 IVG/UBM-SHIME 5 yA R A= 4 ml 25 P4 . F:TF NIST 2710a, SBRC/PBET-SHIME
PB4 i B 4 A 0 T 25 M Bl sh ) S AR AR A k. (2) I B D)
it IR R, JUHRICE AR AR A A SR oA RS A B AL RE T o /MY
A B DA As(V) £77E , XANES WiF5% s 5% B 358 [ A As(IID) 1) U 14 3 24 20% .. ZE 618 . W
PRI SEE R B, WUEYIR )= A ) As(TID) 32 S5 BRAE T IFEIEIAH , X053 As(II) i3 (3
HEH RSN, AR EPRAR T HWBAE R RS (3) Caco-2 A MBBLALA M il X il AC 6
VIR R B TEHLAR A WS i T AT B (4) B Uy m] DAS GRS Y e R, #F
AT TR, PR RS i AR g R B R AR T, (H R ELRE 1RG5 . XANES 45
RN, FREEEROA 13% MOKERE™, 202 s ERILA R TIRE; SHERT[MIAT A —E H Bl
As(ll), TEEZALTASE As(V). (5) AMARE BATE A 90 e it 2= R e . B
J B A P 2 B0 S SR ) - R RORE i RE T, LA M B AR AR el g e T L.

New Strategy for Overcoming ATO-resistant APL

Author: Hua Naranmandura®

Co-author: Yu Jiang *

! Zhejiang University

Corresponding Author: narenman@zju.edu.cn

30

Chimeric fusion proteins are common oncogenic drivers in multiple cancers. The PML/RAR« oncofu-
sion dysregulates differentiation and self-renewal of myeloid progenitors, resulting in the onset and
progression of acute promyelocytic leukemia (APL). Arsenic trioxide (ATO), which could target and
destabilize PML/RARa oncofusion protein, is one of the most effective drugs for APL therapy. Nev-
ertheless, the relapse and arsenic-resistance APL remain a challenging problem in clinic treatment.
Here, we for the first time reported that our new strategy could destabilize PML/RARa oncofusion
protein as well as its Arsenic-resistant mutants (A216, P218L) in vitro and in vivo. Collectively, we
provided a new strategy that may improve therapeutic efficacy in arsenic-resistant or refractory APL
patients by taking advantage of a biophysical vulnerability of PML/RARa protein.

Preliminary studies on the biosafety of CdSe/ZnS quantum dots
based on metallomics

Author: Man He!

Co-authors: Beibei Chen *; Bin Hu *; Lu Peng ?

! Wuhan University
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> Wuhan Univeristy
Corresponding Author: heman@whu.edu.cn

Quantum dots (QDs) exhibit great prospect in clinical application, and the bioavailability of QDs
has aroused extensive concerns with limited consensus has been reached so far. Several important
problems need to be resolved urgently, such as the lacking of standardization methods, and un-
known molecular mechanism and secondary effects of QDs. To solve these problems, studies on the
biosafety of QDs should be carried out more deeply and systematically by introducing novel strate-
gies and methodologies.

Metallomics is a novel omics science, focusing on the amount, species, distribution, structure and
function of metals in biological system. The effective platform for metallomics study presently is hy-
phenated techniques combining high-resolution separation technique with sensitive elemental spe-
cific detection techniques and molecular mass detection techniques. Due to the metal composition
of QDs, utilization of these hyphenated techniques would provide the information of the amount,
species, distribution, transformation and metabolism of QDs in living cells and organism, which
benefits the explanation of the mechanism of toxicity caused by QDs from molecular levels.

We carried out preliminary studies on the biosafety of CdSe/ZnS QDs from the point view of met-
allomics. The main contents include (1) study the biokinetic behavior (uptake, distribution and
elimination) and toxicity of CdSe/ZnS QDs in HepG2 cells by mass spectrometry-based hyphenated
techniques and biochemical methods; (2) analyze the species of CdSe/ZnS QDs in HepG2 cells by
mass spectrometry-based hyphenated techniques and related analytical methods; (3) explore com-
prehensive information on the species of Cd-metallothioneins by high resolution mass spectrometry,
providing strategy and basic data for revealing the molecular mechanism of QDs toxicity.

31

Associations between IL-8 and distribution of heavy metals in
serum and follicular fluid in woman who underwent IVF-ET

Author: [E ¥k !

Co-author: bin Wang *

! Peking University
? Department of Epidemiology and Biostatistics, School of Public Health, Peking University

Corresponding Author: granhamzhang@foxmail.com

Background: The relationship between heavy metals exposure and inflammation is a matter of re-
search interest. Objects: We investigated the associations between the serum interleukin-8(IL-8) and
the distribution of heavy metals in serum and follicular fluid, including As, Cd, Cr, Hg, Pb, Ag, Co,
Ni, Mo, Mn, Fe, Cu, Zn, Ge, Sn, Sb. Method: We conducted a cohort study including 305 infertile
couples who need to do IVF. And 169 women who were collected both blood sample and follicu-
lar fluid sample were included in our analysis. The concentrations of heavy metals in serum and
follicular fluid were measured, as well as serum IL-8. The serum-to-follicular fluid concentration
ratios (sr/ff) were further calculated. Spearman’s rank correlation test was abstained to analyze as-
sociations between IL-8 and heavy metals exposure. Result: As and Sn mainly accumulated in the
follicular fluid compared to the serum with concentration ratios(sr/ff) of 0.79 and 0.54 respectively.
While Hg, Co, Fe, Zn and Sb mainly accumulated in the serum compared to the follicular fluid with
concentration ratios(sr/ff) of 1.51, 2.10, 1.93, 1.44, 1.48 and 15.60 respectively. Ag in serum and con-
centration ratios(sr/ff) of Ag were positively associated with serum IL-8(r=0.25, 0.16 respectively).
Mo in serum and follicular fluid both were negatively associated with serum IL-8(r=-0.23, -0.7 respec-
tively). Concentration ratios(st/ff) of Cu was positively associated with serum IL-8(r=0.16). Zn and
Sn in follicular fluid were negatively associated with serum IL-8(r=-0.22, -0.11 respectively), while
concentration ratios(sr/ff) of Zn and Sn were positively associated with serum interleukin-8(r=0.25,
0.20 respectively). Conclusion: The IL-8 in serum may be associated with the distribution patterns of
heavy metals in serum and follicular fluid. More mechanistic studies were needed to confirm their
relationship.

Summary:
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Background: The relationship between heavy metals exposure and inflammation is a matter of research
interest. Objects: We investigated the associations between the serum interleukin-8(IL-8) and the distri-
bution of heavy metals in serum and follicular fluid, including As, Cd, Cr, Hg, Pb, Ag, Co, Ni, Mo, Mn,
Fe, Cu, Zn, Ge, Sn, Sb. Method: We conducted a cohort study including 305 infertile couples who need
to do IVF. And 169 women who were collected both blood sample and follicular fluid sample were in-
cluded in our analysis. The concentrations of heavy metals in serum and follicular fluid were measured,
as well as serum IL-8. The serum-to-follicular fluid concentration ratios (sr/ff) were further calculated.
Spearman’s rank correlation test was abstained to analyze associations between IL-8 and heavy metals
exposure. Result: As and Sn mainly accumulated in the follicular fluid compared to the serum with con-
centration ratios(sr/ff) of 0.79 and 0.54 respectively. While Hg, Co, Fe, Zn and Sb mainly accumulated
in the serum compared to the follicular fluid with concentration ratios(sr/ff) of 1.51, 2.10, 1.93, 1.44, 1.48
and 15.60 respectively. Ag in serum and concentration ratios(sr/ff) of Ag were positively associated with
serum IL-8(r=0.25, 0.16 respectively). Mo in serum and follicular fluid both were negatively associated
with serum IL-8(r=-0.23, -0.7 respectively). Concentration ratios(sr/ff) of Cu was positively associated
with serum IL-8(r=0.16). Zn and Sn in follicular fluid were negatively associated with serum IL-8(r=-
0.22, -0.11 respectively), while concentration ratios(sr/ff) of Zn and Sn were positively associated with
serum interleukin-8(r=0.25, 0.20 respectively). Conclusion: The IL-8 in serum may be associated with
the distribution patterns of heavy metals in serum and follicular fluid. More mechanistic studies were
needed to confirm their relationship.
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Indoor Air Pollution Affects Hypertension Risk in Rural Women
in North China by Interfering with the Uptake of Metal Elements

Author: Bin Wang'

! Institute of Reproductive and Child Health / Ministry of Health Key Laboratory of Reproductive Health, School of
Public Health, Peking University

Corresponding Author: binwangpku@foxmail.com

Coal combustion and passive smoking are two important contributors to indoor air pollution (IAP)
in rural areas of northern China. Although the association between outdoor air pollutants and hy-
pertension risk had been widely reported, fewer studies have examined the relationship between
IAP and hypertension risk. This study evaluated the association between IAP and hypertension
risk in housewives in rural areas of northern China and the potential mediation pathway of metal
elements. Our cross-sectional study, conducted in Shanxi Province, China, enrolled 367 subjects
without taking anti-hypertensive drugs, including 142 subjects with hypertension (case group) and
225 subjects without hypertension (control group). We collected information on energy use charac-
teristics and lifestyle using questionnaires. An IAP exposure index was developed to indicate the
population exposure to coal combustion and passive smoking. Scalp hair samples were collected
from the housewives and various trace and major metal elements were measured. Our results re-
vealed that the IAP index was positively correlated with systolic and diastolic blood pressure. A
significant association between the IAP index and hypertension risk was found both without [odds
ratio (95% confidence interval, CI) = 2.08 (1.30—3.31)] and with [OR (95% CI) = 2.52 (1.46—4.36)] ad-
justment for confounders. We also observed that the IAP index was positively correlated with the
arsenic, lead, and rare earth element levels in hair samples, and negatively correlated with the levels
of certain essential trace elements (i.e., chromium, cobalt, nickel, and tin) and alkaline earth elements
(i.e., calcium, magnesium, and barium).

Summary:

It was concluded that IAP may contribute to the development of hypertension in rural housewives in
northern China by interfering with the uptake of metal elements.
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Nanopore protein sequencing

Author: Hai-Chen Wu'!

! Institute of Chemistry CAS

Corresponding Author: haichenwu@iccas.ac.cn

Nanopore technology is a new type of single-molecule technique developed in the mid-1990s. So
far, it has been successfully employed in several research fields, such as DNA sequencing, stochastic
sensing, single-molecule chemistry, etc. Most notably, nanopore DNA/RNA sequencing reached
unprecedentedly high accuracy and commercial sequencing devices are now available. On the other
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hand, nanopore protein sequencing is in the very beginning of the journey. In this talk, I will discuss
both DNA sequencing and protein sequencing with nanopore technology.

40
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Metal-Organic Nanomaterials-Mediated Tumor Microenvironment
Regulation for Improving Tumor Therapy

Author: Chen Jun'

! Institute of High Energy Physics, CAS
Corresponding Author: chenjun@ihep.ac.cn

Osteosarcoma is the most common primary malignant bone tumor with the pathological essence
of osteolysis, seriously reduces the quality of life. To improve the treatment of osteosarcoma, cur-
rent strategies focus on inhibiting osteolysis and cancer cell growth through combination therapy.
Herein, we firstly developed a new “carrier free” core-shell metal-drug nanoparticles to enhance
the treatment of orthotopic osteosarcoma through inhibiting osteoclast activity and sensitizing ra-
diotherapy. The core was formed by self-assembly of ferric ions with zoledronate (ZOL). In addition,
the inbuilt ZOL and surface modified hyaluronic acid could make the nanoparticles escape skeleton
absorption and increase the concentration of zoledronate at the tumor site. The results corroborated
the feasibility of HA@FeZOL mediated synergistic therapy against orthotopic osteosarcoma through
sensitized radiotherapy and osteolysis inhibition. Therefore, this facile nanoplatform provide a new
combinatorial strategy for treating osteosarcoma and open a window for application of metal-drug
nanoparticles.
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Detecting microplastic with single particle ICP-MS

Author: Shuofei Dong’
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Corresponding Author: shuo-fei.dong@agilent.com

In recent years, many researchers have applied single particle inductively coupled plasma mass spec-
trometry (Single Particle ICP-MS, spICP-MS) to study the migration, transformation and toxicology
of nanoparticles (NPs). Due to the conveniences of the spICP-MS method, it has become a regu-
lar method for analyzing the NPs’ particle size, concentration, solubility and other aspects of NPs.
Recently, investigating the possibility for using spICP-MS method for microplastic (MPs) has also
became an emerging hot topic. In this study, we discovered the pros and cons of using spICP-MS
method for analyzing polystyrene and polyethylene MPs. Preliminary results shown that analyzing
polystyrene microbeads within 1 to 10 mm diameter is achievable with spICP-MS method. However,
it might be challenging for polyethylene MPs.
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Specific metals in PM2.5 associated with HRV in the elderly with
coronary heart disease: a community-based panel study
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Exposure to PM2.5 is linked with cardiovascular mortality and morbidity, and the underlying bio-
logical mechanisms considering metals have raised increasingly concern. It has been an inevitable
issue to assess associations of specific metal constituents with risk for cardiovascular health. To
evaluate the exposure to specific chemicals of PM2.5 from various sources and their cardiac effects,
a panel study was conducted with four repeated measurements of elderly participants’ HRV and
PM2.5 species in urban Beijing. Multiple metals and other PM2.5 bound chemicals were charac-
terized for PM2.5 source apportionment and personalized exposure assessment. Five sources were
identified with specific chemicals as the indicators: oil combustion (1.1%, V & PAHs), secondary
particle (11.3%, nitrate & sulfate), vehicle emission (1.2%, Pd), construction dust (28.7%, Mg & Ca),
and coal combustion (57.7%, As & Se). In addition, multiple metals including Pb, Ni, Zn, Cu, Cd, Cr,
and Sb presented relatively high loadings in relevant sources. As observed, each IQR increases in
exposure to PM2.5 significantly decreased rMSSD by 11.1% (95% CI: -19.6%, -1.9%) at lag 0 and 14.3%
(95% CI: -26.2%, -0.21%) at lag 3. There were a 1.26-fold to 2.51-fold decrease in rMSSD with elevated
exposure to Pb, Ni, Zn, Cu, Cd, Cr, and Sb at lag 0 compared to those of PM2.5 mass. While those
of vehicle emission (Pd) and coal combustion (Se) had a 2.47-fold and 2.23-fold at lag 0 respectively,
and those of oil combustion (V) with 1.82-fold at lag 3 compared to those of PM2.5 mass. Increased
exposures to specific sources/constituents of PM2.5 disrupt cardiac autonomic function in elderly
and have a stronger adverse effect than PM2.5 mass. In the stratified analysis, medication and gen-
der modify the associations of specific chemicals from variable sources with HRV. The findings of
this study provide evidence on the roles of influential metals of ambient air PM2.5 and their sources
in terms of their adverse cardiovascular health effects.
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The adverse health effects associated with exposure to air pollution has attracted widespread public
attention. Mounting evidence has demonstrated that air pollution exposure can be associated with
biomarkers and relevant pathways, which help us to gain insights into the underlying mechanisms
to the outcomes, e.g., cardiovascular, metabolic, and neurological diseases. To date, studies that com-
prehensively explore biomarkers of exposure to air pollution in healthy elderly subjects are limited.
To this end, we established an exploratory panel study of Biomarkers of Air Pollutants Exposure in
Chinese people aged 60-69 (China BAPE). The study included 76 healthy adults who were residents
of Jinan City, Shandong Province. We conducted prospective longitudinal monitoring during five
three-day assessment periods between September 2018 and January 2019. Herein we describe the
rationale and design of a comprehensive biomarker plan to systematically explore how individual
exposure is related to adverse health outcomes through the use of cutting-edge and consolidated ex-
posomic approaches. This project centers on: 1) leveraging advanced tools and methods for personal
exposure monitoring (external exposures), 2) laboratory measurements of bio-samples via multiple
chemical and biological analysis technologies (e.g., high throughput assays and/or omics) to explore
potential biomarkers, and 3) evaluation of the relationships between personal exposure to outdoor air
pollution and novel biomarkers of exposure and effects through statistical modeling. The biomarker
findings are essential for understanding air pollution exposures, mechanistic pathways of adverse
health impacts, and identifying and monitoring early adverse health outcomes.
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The rapid development of nanotechnology brings us to the new era of nanomaterials and their appli-
cations. With the increasing amount of the engineered nanoparticles in the environment, their pen-
etration into the organisms may be purposely or accidentally. Thus, understanding the interaction
of nanomaterials with biomolecules, cells, and the whole organism and investigations of underlying
mechanisms are becoming increasingly important. The initial “synthetic identity” of nanoparticles
will transfer to the “biological identity” after administration into the protein-enriched environments
which determines what “cell see” .1 Specifically, the composition of the protein corona “finger-
print” alters we upon contact with various bio-fluids, which predict the corresponding biological fate
(e.g., inflammatory responses, biodistribution, and toxicity) of nanoparticles in vivo.[2] Moreover,
the formation of protein corona is a complex process and there no “identical” protein corona on
the surface of nanoparticles due to variable physicochemical parameters of nanomaterials (e.g., size,
nature, charge, shape, etc.) and physiological conditions of the host (e.g., health state, age, tempera-
ture, pressure, blood coagulation, etc.). Therefore, developing the stable and specific protein corona
formation for targeted delivery with the suppressed immune response and “shielding” effect, to
block the adsorption of the external proteins is necessary for the safe and effective nanomedicine
fabrication.

Therefore, we studied how 2D MoS2 nanosheets with large surface area may affect the adsorption of
proteins, their structures, physiological functions and mediates inflammatory effects. Moreover,
we investigated the biological effects of individual coroneted nanosheets. Interestingly, human
serum pre-coated nanosheets showed increased inflammatory effect by macrophages. In details, im-
munoglobulin G and fibrinogen pre-coated nanosheets induced stronger inflammation compared to
serum albumin and transferrin proteins. Additionally, we observed that 2D nanosheets variously al-
tered proteins’ conformations and further immune response. Noticeably, IgG pre-coated nanosheets
showed higher opsonization and strong secretion of pro-inflammatory cytokines by macrophages
due to FcyR and TLR receptors cross talk. The findings highlighting the contribution of blood protein
components to inflammatory effects of nanosheets may provide important insights in nanosafety
evaluation and rational design of biomedical nanostructures in the future.

1. Walczyk, D.; Bombelli, F. B.; Monopoli, M. P.; Lynch, L; Dawson, K. A., What the cell “sees” in
bionanoscience. J. Am. Chem. Soc. 2010, 132: 5761-5768.

[2]. Walkey, C. D.; Olsen, J. B.; Song, F.; Liu, R;; Guo, H.; Olsen, D. W. H.; Cohen, Y.; Emili, A.;
Chan, W. C. W,, Protein corona fingerprinting predicts the cellular interaction of gold and silver
nanoparticles. ACS Nano 2014, 8: 2439-2455.
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Metal ions play an important role in the virus life cycle. They not only are essential in maintaining
the stability of viral structures, but also are involved in an array of phathogenesis processes such
as catalysis and activation mechanisms, reverse transcription, and RNA maturation. Zinc, Calcium,
Magnesium and Manganese are commonly observed from viral-containing structures in the Protein
Data Bank (PDB). However, suboptimal modeling of metal binding environment or even incorrect
characterization of metal ions are not uncommon in these structures containing viral components.
Herein we use a novel algorithm to systematically validate experimetal-determined virus structures
from the PDB and yield a benchmark dataset of high-quality metal binding sites in virus structures.
Our dataset provides a reliable resource to futher investigate the metal-dependent mechanism of

pathogenesis in virus and serves as a structural basis for the development of therapeutic agents
targeting such mechanism against virus infection.
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Arsenic (As) is a widespread metalloid contaminant, and its internal exposure

is demonstrated to cause serious detrimental health problems. Albeit considerable studies are per-
formed to interrogate the molecular mechanisms responsible for As-induced toxicities, the exact
mechanisms are not fully understood yet, especially at the epigenetic regulation level. In the present
study, it is identified that long non-coding RNA (IncRNA) urothelial cancer associated 1 (UCA1) al-
leviates As-induced G2/M phase arrest in human liver cells. Intensive mechanistic investigations
illustrate that UCA1 interacts with enhancer of zeste homolog 2 (EZH2) and accelerates the latter’
s protein turnover rate under normal and As-exposure conditions. The phosphorylation of EZH2 at
the Thr-487 site by cyclin dependent kinase 1 (CDK1) is responsible for As-induced EZH2 protein
degradation, and UCA1 enhances this process through increasing the interaction between CDK1 and
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EZH2. As a consequence, the cell cycle regulator nuclear factor of activated T cells 2 (NFATc2), a
downstream target of EZH2, is upregulated to resist As-blocked

cell cycle progress and cytotoxicity. This current study unearths a novel prosurvival

signaling pathway conducted by EZH2 under As-induced cell cycle arrest. In conclusion, Our present
study obtains novel insights into the complex networks of defense mechanisms

against As threat, and opens a new path to understand the deregulation of cell cycle progression un-
der pollutant exposure. The findings decipher a novel prosurvival signaling pathway underlying As
toxicity from the perspective of epigenetic regulation: UCA1 facilitates the ubiquitination of EZH2
to upregulate NFATc2 and further antagonizes As-induced cell cycle arrest.

Page 37



	Associations between Endocrine-disrupting Heavy Metals in Maternal Hair and Gestational Diabetes Mellitus: A Nested Case-control Study in China 
	纳米零价铁结构特性与水环境中As（V）和Cr（VI）的反应机制关系探讨 
	Reaction and selectivity of metallodrugs to zinc proteins 
	Predicting Metalloproteomes by Machine Learning 
	基于金属组学的金属抗菌剂作用机理研究 
	Distribution of Mercury in Serum and Blood Cells and Risk of Spontaneous Preterm Birth: A Nested Case–Control Study in China 
	肠道微生物组研究中的若干关键问题、解决办法及应用 
	多尺度谱学成像技术研究纳米材料在动物体内的蓄积、转运和清除 
	Sustained release of ceria nanoparticles is a potential therapeutic for Friedreich’s ataxia by stabilizing iron sulfur clusters 
	Formation and Stability of Bulk Nanobubbles Generated by β-ray Irradiation 
	金属抗肿瘤药物和蛋白质的相互作用研究 
	金属抗肿瘤药物相互作用组学研究 
	环境中汞的老化与活化 
	金属组学研究中的分析工具和方法漫谈 
	纳米银暴露生物中不同形态银的分布及转化研究 
	基于激光剥蚀-电感耦合等离子体质谱的单细胞分析和生物成像 
	新型纳米抗菌材料的性能优化及其环境健康效应研究 
	Spatiotemporally Controlled Molecular Imaging 
	ICPMS单细胞分析 
	微化石元素定量成像方法及应用 
	As(III)的甲基化代谢及其作为共致癌物造成DNA损伤的初步研究 
	肠道微生物对土壤中砷的转化及其人体生物可给性研究 
	New Strategy for Overcoming ATO-resistant APL 
	Preliminary studies on the biosafety of CdSe/ZnS quantum dots based on metallomics 
	Associations between IL-8 and distribution of heavy metals in serum and follicular fluid in woman who underwent IVF-ET 
	Indoor Air Pollution Affects Hypertension Risk in Rural Women in North China by Interfering with the Uptake of Metal Elements 
	有毒金属暴露与体外受精胚胎移植结局关联性的队列研究 
	硒、硫对汞污染农作物中汞的吸收蓄积、转运和转化的影响 
	肝脏代谢及转运机制 
	基于生物质谱技术的时空动态蛋白质复合物分析及生物医学应用 
	Nanopore protein sequencing 
	医学金属组学-生物样品中元素分析 
	Metal-Organic Nanomaterials-Mediated Tumor Microenvironment Regulation for Improving Tumor Therapy 
	胞内金属形态转化及与生物质相互作用研究 
	实时吸入暴露与呼气印迹系统在金属组学中的应用前景 
	细菌Serratia Se1998介导铅纳米颗粒的生成机制研究 
	铅中毒病人单个血细胞中铅的行为规律研究 
	测定生物体内的金属污染物 
	基于同步辐射的纳米-生物界面定量分析 
	生物样品中元素检测及临床应用 
	生命金属和金属药物的代谢与分布研究 
	金属组学研究中的分析工具和方法漫谈 
	Detecting microplastic with single particle ICP-MS 
	基于同步辐射的高序数元素细胞效应分析 
	大气雾霾单颗粒分析 
	Specific metals in PM2.5 associated with HRV in the elderly with coronary heart disease: a community-based panel study 
	The Exposome in Practice: The Study of Biomarkers of Air Pollutants Exposure in Chinese aged 60-69 (China BAPE Study) 
	金属组学为颗粒污染物（PM） “嗅球-脑”通路暴露研究提供契机 
	人群金属组学：从流行病学角度整合微量金属元素对人群健康的证据 
	欢迎辞 
	大会报告 
	基于生物质谱技术的时空动态蛋白质复合物分析及生物医学应用 
	金属组学研究中的分析工具和方法漫谈 
	New strategy for overcoming ATO-resistant APL 
	Detecting microplastic with single particle ICP-MS 
	多尺度谱学成像技术研究纳米材料在动物体内的蓄积、转运和清除 
	人群金属组学：从流行病学角度整合微量金属元素对人群健康的证据 
	中国散裂中子源及其应用 
	环境中汞的老化与活化 
	Reaction and selectivity of metallodrugs to zinc proteins 
	Predicting metalloproteomes by machine learning 
	基于同步辐射的高序数元素细胞效应分析 
	岛津ICPMS及联用系统在金属组学及相关领域的应用 
	光功能钼基纳米酶的抗菌研究 
	元素分析的新利器——LA-LIBS 复合系统 
	基于同步辐射的纳米-生物界面定量分析 
	元素分析的新利器——LA-LIBS 复合系统 
	西藏地区汞同位素研究 
	Predicting Metalloproteomes by Machine Learning 
	Sustained release of ceria nanoparticles is a potential therapeutic for Friedreich’s ataxia by stabilizing iron sulfur clusters 
	肠道微生物组研究中的若干关键问题、解决办法及应用 
	肝脏代谢及转运机制 
	Immunological Responses Induced by Coroneted 2D MoS2 Nanosheets 
	新型纳米抗菌材料的性能优化及其环境健康效应研究 
	PerkinElmer环境毒理学在单细胞水平的应用研究 
	ICPMS单细胞分析 
	Nanopore protein sequencing 
	纳米银暴露生物中不同形态银的分布及转化研究 
	汞稳定同位素在环境健康的应用 
	Metal-Organic Nanomaterials-Mediated Tumor Microenvironment Regulation for Improving Tumor Therapy 
	金属抗肿瘤药物和蛋白质的相互作用研究 
	Indoor Air Pollution Affects Hypertension Risk in Rural Women in North China by Interfering with the Uptake of Metal Elements 
	环境金属组学：肠道微生物对土壤中砷的转化及其人体生物可给性研究 
	人群金属组学：从流行病学角度整合微量金属元素对人群健康的证据 
	纳米零价铁结构特性与水环境中As（V）和Cr（VI）的反应机制关系探讨 
	基于激光剥蚀-电感耦合等离子体质谱的单细胞分析和生物成像 
	Nanometallomics：Spatiotemporally controlled molecular imaging 
	药物金属组学：基于金属组学的金属抗菌剂作用机理研究 
	The Exposome in Practice: The Study of Biomarkers of Air Pollutants Exposure in Chinese aged 60-69 (China BAPE Study) 
	地学金属组学：微化石元素定量成像方法及应用 
	医学金属组学-生物样品中元素分析 
	临床金属组学-生物样品中元素检测及临床应用 
	Nanopore protein sequencing 
	岛津ICPMS及联用系统在金属组学及相关领域的应用 
	Validation of metal binding sites in virus structures 
	西藏地区汞同位素研究 
	心血管与肿瘤等疾病诊断重要标志物、药物计量技术及标准物质的研究 
	Immunological Responses Induced by Coroneted 2D MoS2 Nanosheets 
	Validation of metal binding sites in virus structures 
	基于分子设计的錒系元素分离 
	西藏地区汞同位素研究 
	PerkinElmer环境毒理学在单细胞水平的应用研究 
	光功能钼基纳米酶的抗菌研究 
	LncRNA UCA1 Antagonizes Arsenic-Induced Cell Cycle Arrest through Destabilizing EZH2 and Facilitating NFATc2 Expression 

