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0. RFRMEBRR

(—) TSN R AL
1. FLASH Y8y L]

LK, TRUT R R S BB T A G RIS T S SR, (E ARl R I A
LIRSV PR T RS IR IT IS A, AR B TBUR I 27 AU i A5 A R 1 B R 2
AR, BB wt iR B, MR THEMFIER X WLk, FHFERE 100 Gy/s
[ FLASH X Z& 5 R DAZZ AR S e ior 5 5 PD-L JERI B/ R B i i, I &2
F ORI RS R E HFFE B FLASH O 751 AT 3R X S LRI G
&R B D 4 DNA B2 AHA], {2 FLASH W55 SR DNA A B
HEMT RN ERI, ki S 7 EKK cGAS-STING {55 5 E & jiniE
RAEREI S

FT BT, BIAJFeIEs IR 148 ) “DNA SEREVE” R, DURERE
FLASH BRI IRIF RS . 2RV “BRIS 7 BRIHITE DNA 755 RUAR XS 76 84k
& FLASH [ 2 fiff 15 2 2358 R4 A7 1) B A W~ Bl RIVAE 07 B R TR
IBHE RIS T Y, DNA AWK 245105, 5 BVEE D 2R, M4 7
K DNA s T FLASH JEUR FRFEEIS (R 0. 1s, ZEUGIHIE] DNA )58 544
FELOREE, AT/ 1 DNA B P 77 A2 5 S 5 Bl S PR Ao

5281 “CEMERE” UL E SR FLASH BUR BRI 71 R R AR, “DNA 58
HEME” RUETE Jy s R R DA B (8] 5P R R . R BT R A A
SOy H AL FLASH GREPRESIH) 70 7 HLEE, (et FLASH JRST il PR #2140
SR, BTG SR T 58 . AR EL “FLASH X-ray spares
intestinal crypts from pyroptosis initiated by CcGAS-STING activation upon
radioimmunotherapy” A, K FT PNAS Z4+& (2022, 119(43): €2208506119).
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FLASH X-ray CONV X-ray

B 1.1 FLASH Y TIEST S “DNA 52840 ” il
2. BRIET- SN iR s

/N R R B AR ST (lonizing radiation, |1R) &5 FERIUR, 45 IR ST (n 3 b 1
I AR ) DL NG 7 B sy T S RT 51 kR N A R A R AN T Re A . RV H T
TBCS VA B 453405 ) R IR ML 1) B e it 7 4 25 0 5 AR T — e ik, (T R
LI RAA L, X RBRZ A FB EE R . BRIETRIEF R
U — PR E L DAAR A A M SR B UM RHE R R TR A A AE T, Bk
ARUGHE H i 05 > EEER o NN IR SORE £ Bk A e — 67 LA 2
BB AR T 2 —, SRR P s EEA A RN, DR TR
S A 473 AL BRI 9T 22 4R rh AE L B R S 5 3 1) DNA 153755 701l /2 DNA XU
WAL 1 DA S B U 5 A B T U7 T, F B R S S N T R AR R AR T,
A2 S 22 R B b B RRAE b2 5 LA R AR, B e 1

AHFFAE R T BN PR 0 K SO B A R SR TR, BB SR
ARSI T SR A E R B R 2RSS R T 4 (NCOAY) %R
15, NCOA4 BEJE /5 T MR Bk B i) B Wk B . Bk Bt — DR T Ko
(e R, HRE TGS T T R IR ARk E B e 2 (Mfrn2) o RSO
BT Mfrn2 #42 BI 2Rk o T SR R th ko #oRid & ROS 774, B il
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KWy b R A B i ot AL AR BT (B 1) o A B G 5R) 28k (DFO) BB ER IR
BT AT 2 D Bk B R AR TR AR A, AR NIRRT R B
MRS N R AAEER, ABR S i SR gt R RS AT AL AR
R L “NCOA4-mediated ferritinophagy is involved in ionizing radiation-induced
ferroptosis of intestinal epithelial cells” Jy/@ % % £ (Redox Biology) I (2022, DOI:
10. 1016/j. redox. 2022. 102413) .

B 1.2 IR 2 bR anif ek 8 (1 B W AT BRAE T RO HL s 5
3. HEESHARMNEAR I FE IR

I I ) R AR AN A5 T, I A B R G A AR R R
(I P S 2 RGNS SRS . IR R G R & S EEFE R
N ) 22 M o LE RITI A AIT 78 b AT R 0 L B 5 75 3 1 IncRNA CRYBG3 fEf
VAT A 2 A B S 1A% D —F-actin FIESR/JA, dEMisema £ 7 244 T i@ %
(IR 531 YAP/TAZ FR3E T Sk 1 7 P8 4 i 1) 384 5 5 43 28 56 7 o AR SCR R
HPRAN NIRRT SLIR /R T IncRNA CRYBG3 1% YAP/TAZ %%
SEAE PR 7 FHLEI LK IncRNA CRYBG3 ULER J5 AP435, F Hidid IncRNA
CRYBG3 ¥ Hi a5 44 12545 FIB I S Gleok, AR T AE AR DL g
I PRYE ST & 45 AL B
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ZLAERIKEE IR RNA CRYBG3 et iU A 4 i i 4L 2 %,
3k LATS1/2 Rk, FE YAP/TAZ [R5 g ESZ IR, W iR 15 FrlRg 117 184 G A
RA8HH o 12 E QYRR AR AR BON 5 2 BT FE I AT U AR ) 2 AE 3
gha k. NERSHE A SR IR A R ENS AR, IR AT RE D9 HOR B IR R T 4R
BEHTIOHE 2. A ISR L™ lonizing radiation-induced long noncoding RNA CRYBG3
regulates YAP/TAZ through mechanotransduction” ¥ i % % 7E ( Cell Death & Disease)

Z¢E (2022, 13(3): 209)
, lonization radiation

y

.Qh’\\ R R R R N R R A R N AR R A VLR R R LY \\\\'1‘.\\\‘:‘-\\\'q'p\\\'-h"‘

LncRNA CRYBG3 I a I l I :

1S \ F-actin
Rt ~ &

f VAP/T \‘
( ! ! YAP/TAZ
¥ Proteasome J
= 14-3-3

P
“ 4 % »_ YAP/TAZ degradation

- N
ero

CYR61

ANKRD1
an o7 A

%) 5 90 PV W 8 Al M VW o RV RV

-

SAAARBAARAGGRA AR R AR ERARRGGRRRRRERR MR AR R RGR R AL RV RA R RRGRA R ALy,
,
R O P T T T T A T L A L L L R L N L AT LT LT

“‘N'n'-\\\‘-‘.\\\'-'-\ A
I

Wt
s T T L T LR UL T L U E R R N T R T LR LR R N R U T SRR IR X LIRSS URIR Y RRTiAA

B 1. 3 B AR SR R A 2 ) A A R
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(2D Sedt U e fGyT
1. K|EERTTHA

RIEEFOCEARTE AT 1L G, MPEMIIBERREE A RIS . AR T2 g
XML GG UG TT 2 SRR A T SRRSO, R R GG fE A
MEL PRGN R 545 SRR BTk, % T HHH K RIGIE R
HRE ST, BUERER T R KL, RMERARAE AR 2 A5 N 5
HALH

FERTII AR, W RPRER B K@ T H T ARG AR R “ TR
WER DGR #7ik, W VIO T R RO R IFIT R T AR AR o A
N, SEBL T RE (LT AR 6E 80 %) maiEBIARE (4 cm) HIRKER G
% (Nat. Biotechnol. 2017, 35, 1102-1110). 7E FiRRFFLHEAL I, A#FFE1E
K Z BAR R IERERIH B A IREROCH R, HRANIRTERE RO,
I v RABURAAR A AR R « BE TR I, BN ARy BRSO RO GRITE,
WAL R SN ATAEY), R T REAOCERE MR R . B2 ATHRIE
KT REV RSO R, 2 RBEA KN (L5 /M), RIETARSS
LAY & pURAR AN &) NI 5% /1 [ K o /e V< T ot | P N i DU R/ S D R AR
IES PRI EAMLE S, #Hn T ANy 0 T REERICHI 770U e TR
W AR TR T S50 I B D T/ BRI (3 mm3) WIYIER, HIESE
T RIEROCEAT R o B AR W LU AT R, AE AW = U O T B A AR O ) R
FH R 5 o A 9% AR L “ Near—Infrared Afterglow Luminescence of Chlorin Nanoparticles
for Ultrasensitive In Vivo Imaging” J4 @ & &t Journal of the American Chemical

Society <& [ (2022, 144, 6719 - 6726)
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Pre-irradiation

S ™ Ce4-dioxetane Spmind

B 2.1 “E I ed BRNER G FE R =K
2+ FB/NGIRITURLIE 5 /N B R 40 i B KPR YT TS R R

WE 4B AR A2 5 0 LI e R AT PR, H AT ovEia &, HRHIER 2
RERHZE TO AT MR R AN LA 4EAR o S fA% B 1 v 32 288 R A 2 0 AL
i CBRAER G /IMA) TIRRER . /ISR AR b 48 2 40 2 22 1 S R M S e 4 i
S /N BT A L R KA R B L AR TR S M . dERE, )
ST 200 MR P v R IA AV TRPVL BH 28 I8 I RE 8 A S48 B T s i i s L B
Wi ZKF-o SR, ] mT 4 i RO T s /N T 4 PRS- f) TRPV/L 3l T i K
PRl o H H 4% TR BT TRPVL I8 A 40 K BORLX i 8/ B BT 4 i B o~ R A% B E
SRARAATAI RE A & AR08 1 YR 9T AR HA B 3

ERA TR T, TG SREZM AT OHEE T “E 5267 Af
S G AN RE (R /NGO IBORE, 4 L BT T IR 1R D6 78 R SRR YT
HENIIEIT . BN SRS (Adv. Mater. 2016, 28, 8927 - 8936; Adv. Mater.
2016, 28, 5072 - 5079; ACS Nano, 2017, 11, 5633-5645; ACS Nano, 2019, 13,
1342-1353; Adv. Funct. Mater. 2020, 30, 1906128; Adv. Funct. Mater. 2022,
32, 2108971). “E &AL KIHE/IN Cu2-xSe KBk AT It 57 19 A= 4wl B fg 1k A
RUFIEVIAI A TE, TESAER A B T T LS b e R ML BE B, VAT I 1
HAHZ /A (Nano Lett, 2018, 18, 4985-4992). Hf 5t BB\ HE /)N Cu2-xSe 4K i
FIEA M 2, RIS AR IR A 2 MRl 1, B8 il /N s 41
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MO B , R R A Oy B M A ORI E ) M2 38, 22 g i 3 S8 A0 N i
B RAEMEE, W IR SIS /D Rz AidiZae /) (3. Am. Chem. Soc.
2020, 142, 21730-21742).

18 bk Eealiz b, BEFTEINE SeE#E /)N Cu2—-xSe KR L T #EEK TRPVL Hit
A, R T A5 G R SRBURE ()38 T 1 A0 ' SR A P i w42 3 7 T J5 /N S I A g 2 T
[t TRPV1 J@iH, i@ it ATG5 Fl Ca2+/CaMKK2/AMPK/mTOR 155 i #% 14 5 /I
ML E AT, IR AR B o RAMZ E BRI, K5, W R EE
FEE P ST T AR /0 Bt R L5 o, g /N2 K RO ey 24 38 S5 i 748, G NIR 1
OGO REHE 5 B W A ROMIE R o RAMZ R, I ESGE A AR B IE s AT
1L8E 7). ZWT IR DRI T @B AR L IR AT IR 7 T A A ERIITE .
FHI AR L “Controlled Activation of TRPV1 Channels on Microglia to Boost Their
Autophagy for Clearance of Alpha-Synuclein and Enhance Therapy of Parkinson’
s Disease” N@KFRAE Adv. Mater. Z+& | (2022, 0. 1002/adma. 202108435).

. .’\ \ = 4

o= CS-AT < Misfolded a-syn W \ Autolysoson}e /
2+ TRPV1 channel —~_Degradation _
%Microglia aCa D g _—

— ’,,/

B 2. 2 19/ o 2 B VPl 2 A W TR o SR A% B A s T
3. E TS THRGYIKI B PR ST

A AR B RS AR L T IR AL NI AR S A AE R RE K o A R 4
R IS5 ol 240 B AR AT AR ) A5 S R SRAARE R, AR E A 4 =
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KA — R . BIMELE R —M N BRSEIBR vh,  JU Jied R #2 i e A AN R
HIACHHRFE, S BEERR—AQBHR 1R a7 RO E

MR AEE (TMED e 4 AT b Rs AH 5 LRI (CTAMS) AR IR A R Ry
ik, —ERMIREIRT RS, AT R RS S T T 9K 25 M RE S [R] N #E 7]
I e 4 L R e R S 5 e 20 PO A T e A A b A e B ARANE AR, BRS TUR YT
W BT o AW IR IR & BRI NR A AT Dy H F 0 AN L 7 e K 1
FLIIEIL RS (DDS), [FII IR A LR e AU, OB BUT %S M2 A
I A L R A S AR AR 15, 088 5 80T 7 AR R S R SR AETS, E IFN-y +
CD8+ T #4iffifl granzyme B+ CD8+ T 4ififl, KIFHUMIRE s B .

B, FRATTHEBE T — bt o) firk e 200 A0 e 2 471 ) 24 4 L R A AR I PR TV
7 AN, A B e 356 18 T A B AR I 259, 80 KA TR T S B 1B T
FH 2R BL “Metabolic homeostasis—regulated nanoparticles for antibody-independent
cancer radio-immunotherapy ” 4 il /£ Advanced Materials I & & (2022,
doi. org/10. 1002/adma. 202207343 ),

Primary tumor o,
. o /m
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» ¢ Lc;vomisalc .9
y (.J .. Al / -
o @ .
/ @ vis [ ® . ] .
e s’ E‘,.—
\ o v L »
. \ \ Aitoch
7N \i
N / Moaanose o
‘.‘\I @ o Glucase /
a8 :
- Distant tumor i | Pyruvate
" —— -

S

<

B 2. 3 9K 25 IR TR e BEIR T
(2) EHBFH
1. BRI G
AR ZE It To R ToWR 8 A7 1E B O e PR U4, FLRA 3R (219Rn.,
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220Rn F 5T 222Rn) Je i NSRPT S RARFE I I EZORIE L —- R Rn
TEZS IR EMAL (< 8.0 X 10-15 mol/m3), {H Rn uli@id FFRIEM N, K&
BB NAE, IR AN o BT NARIEIR 2R 57 A2 TRUR 1 BE AL 30 AT
RIS R, B Rn ORISR E 2T —. Rn MR AT 2012
TR PR iE R FELAE (TARC) A A NEZY) (4D, JEBdEgitERATE
FOR A IR ), 12%-16% F AT A, e A% H0 il AE T 49 B A5 2

(Environmental Health Perspectives, 2018, 126, 057009). tH T4 21 [ pr4& i H
BIWENEIKRERIZSEIKTN 100 Ba/m3, DL KPR H k> 2 P 40 5% 7 0 fil R
HIfeE . R, Rn BB PEA R 2 s S S5 v B SE 46 vh 1) 1 BT 5t
Z—, PSR pris i e s 2] Rn (R BEZKF (<1 mBg/m3). iE@i&K)2, H
A T2 N R R F2 R 32 B 10 XA BERH RS, ERIRAMESCILNT R (R TE £BR,
1M HBEFEARR R, B A s BE R BR Rn & EJERE. SR M H T Rn 1
A ZE A S IR B R 2 T) SR A AE 55 YO AR AR (vdW) AHELAE R, BASOREX TR &2
Ay (1 H20, N2, CO2 &) IIRIE, ARIRIENRIL (<1.8 X 10-14 bar,
<106 Bq/m3), Kit, Wit&BAEME R IR LER Rn BOWR AT RTS8 2 Stk
) — Kk

W 5E B RAAE SESe Fal i J5 A7 B AR U2 B AT Im=1 H Im/bim () ELA &

B et ZIF-7 MR —ZIF-7-Im, @i 1H NMR. PXRD. FT-IR LK Xe 5
A B I AR B SRR AR SE 1 Im B T B A K Sl A FLIE B T
otk Rn 2R SR 25 AR R4 ZIF-7 X Rn AR A HZREE )1, X5HIRIHHE
Esh 1R L2 85 AV T ZIF-7-1m W R ILH LR 0 Rn WRBREE 77 . 7EAHA
A T IRERIFTA Rn 5, ZIF-7-1m J@7R T B4 51 Rn AR (Q=24.1
Ba/g)A18.6 L/g i) Kd {H, iIX L2 H AT PERE SR Al AC #1EH(Q = 14. 1 Ba/g;
Kd = 5.2 L/g> KM fif . #H K B R EL “ Thermodynamics-Kinetics-Balanced
Metal-Organic Framework for In-Depth Radon Removal under Ambient Conditions”
J9R % # T Journal of the American Chemical Society |- (2022, 144, 30, 13634 -
13642).
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B 3.1 Rn % iE L6 A = R MRS v ek < SR ZIF-7 DA ZIF-7-1m =Ff
FHEHT) Rn 5535 5286 45 3

2 F RS RAHAELE N HRN

SR APMEZEREL (MOFs) 2 —SRAA ML LR TR B HAT A i
THERHESSR [ A L. HE il ) & 1 5 A HLA G Al i il A7 B e/ i AL
AEREREWECAR . HT R TMEEE . GREY 2. i
FLRE IR, MOFs MBS ARG F 5 Btttk . HAESE D&, sk %
BRSSO T POBOR R R NS oK, (645 MOFs AR EAT
J7 R TS RN R A2 F AU, MOFs FBHR A BLRBER N s —
e A o T BEEESR, BEE BT TARE A0 T MOFs #EHATREITR N , 2348 MOFs
MOBIT AR EE AN NATRLET ,  HAE AL ) 3 8 BeiH PR e AR U Ok 1 JERR T RE, A
WFLAFEFMH MOFs #EHE L . LA RS fERERE . I RN b A S 40
RIS — S R . 1 PRI (] B, I N KA BN 5 5 5 0 A Bl 7 R 5B e s
5628 F AL MR AN £ 2 R 2R AR [ b B3 3K MOFs B4 KL FH T-m 4R

24



AT, S T R A EERE (J. Am. Chem. Soc. 2019, 141, 8030-8034; Angew.
Chem. Int. Ed.2020, 59, 11856 - 11860; J. Am. Chem. Soc.2020, 142, 16218
-16222). $R1f1, FIFH MOFs AR AAE 251 I 55 RS2 T e e S BRI fie 1) SR
AR . EIZEBAUREL, FIF MOFs H 54 12 LM, K s ik )
ZWIT 5N MOFs #PEHFIFLIEN, FTLASEILR F 2R AR, SRR R A
¥ HOMO/LUMO #uiEHF . JF Has J5A ARt sl N alaer, 28 g1
7, RABRAOCRIERER H .

TEARTAEF, (EFIER T 34k MOFs (13747 T LIS b A 482 4k (1) 4H
HAEF R, X — B0l AR S I TN ECE HL S ek se il did e
WHEZ ALK MOF (TOTATAB) & AL 51 AR L7720 T RhB+ (5l A%
T I AR RhB+ETOTATAB), 1E# M4 E] T MAEZL 224k B35 1 Re %
%, X 5T P Wannier-Mott 312 Frenkel B+ B3 % FHRBR O K
#T Journal of the American Chemical Society (2022, 144, 5, 2189-2196).

O [S]

@ [ . &) .
@ € ®e o e = @
® ® .0 @ -

@ O
@ Motal Ligand
07 Guest , Exciions

& 3.2 ThTATAB fl RhB+@TbTATAB I F R A AR (R & K .
3. ThRELIE BB HIMEZRE (MOFs) FHT A5 JeaifeH:

NERARE] DK X S 206 T I BER AL AT WIGE 5, INERARSE Xl 4%
iz 0 s, EAEREEBAE . 2t ER TS R EE B CEZEMIEH. X
S 2 PRI 53 1 38 14 22 S N R AR 5 016 FELPRIN 5 B SRR 5 R G o H T N R AR
TR ROCAE S AR R 24 M RV SR, A BB INERR & R Z R a F AF e
B0, PR HER A AR R N . D SEl R RO, A IR R R
FRIRE, AT N RS KU TR, An AT i DA R A R R S S AR AR T
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A, HEMRAE BRI X LG iE. BB ER— B8 T AR AHA
WA R T, 5T R T — 2503 8 N BRAE RN AR ZRM A1 #LCAngew. Chem. Int.
Ed. 2018, 57, 7883; J. Am. Chem. Soc., 2019, 141, 8030; Angew. Chem.
Int. Ed., 2020, 59, 11856). {EATAEH, BTN INFRAR R ISP RS54 2%
AR, S TR A TR AR L N PR s . M2 S FERE
TGN BRI 2 R Z B OXIFREE R, FR S RO B & W R ALk . A TAR@
TR A T TSR AN ARR, T PR R AR AR, AR TR IR
EARSEDL T INERCALRE 7 il o Bk 7T B BRI A B0 LR RS (8 TR R A4 /T BLiE— 21
WAL RO RAL TN R B 51, 3855 bE AR T FEUE B AR AL TR R A2 B 471 e 5 1] 408
SRS R PR PR, ST TR B RCR . AR AR RS R N RO
FEOTRBRAE TR R, it D R SRRSO ERAR, DN BRI R RS i X
SR A SRR AL T 22 A 5 SR LL“ Cireularly Polarized Radioluminescence from
Chiral Perovskite Scintillators for Improved X-ray Imaging” N & % F Angewandte
Chemie-International Edition . (2022, 61, e202208440)
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/Camera e s WM i g
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[”] 7]
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= E LA T T T A e
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> 2
5 ‘ ; % LPO" LPOO
8 2 l
= = ] Merge
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S R .
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F < = Crystals [ ‘! Crystals . R s
Chiral Crystals Pixel Pixel

B 3.3 s SR TR AR B b Hr R N ARAR R RAR S DO AL ;
C. ALGEN IR RS SOERAL ;. FEENARA A T e R B Sos A ;
€. AR R TN KR A AR (32 5200 LA
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Controlled Activation of TRPV1 Channels on Microglia to
Boost Their Autophagy for Clearance of Alpha-Synuclein
and Enhance Therapy of Parkinson’s Disease

Jiaxin Yuan, Hanghang Liu, Hao Zhang, Tingting Wang, Qing Zheng, and Zhen Li*

mmmnmmmamw
with a major component of fibrillar alpha-synuclein (asyn). Hereln, boosting
PD therapeutic efficacy by enhancing the autophagy of microglia to phago-
WMWMQMMJMWW
mmmwmuwuwm
Cu,_ Se-anti-TRPV] nanoparticles (CS-AT NPs) are fabricated to target the
microglia and open their surface TRPV] channels under the socond near
MMI}MM&MWJ&?’D“W&‘
C3*[CaMKK2/AMPK/mTOR signaling pathway, which promote phagocytosis
and dogradation of a-syn. The CS-AT NPs are efficiently defivered by focused
ultrasound into stristum of PD mice with high expression of TRPV1 receptors.
The athletic ability of PD mice treated by CS-AT NPs and NIR-l irradiation is
significantly impraved due to the phagocytotic clearance of G-syn by micro-
ﬁMMMNWMMW
mmawwu.aummmumn
asyn (p-a-syn) of treated PO mice are almost recovered to the normal levels
of healthy mice. This study provides insights into the activation of microgiial
mummmm»mhmdm

asyn can spread through the adjscent
neurens in anatomically connected brain
regions, and serve as seads to induce the
aggregation and deposition of syn mon.
omers ¥ which coald inczease axidative
stress, depolarize mitochondria, disturb
protein dearance, and alter the cytoskel
eton, Jeading to neuronal damage and the
progression of PDM The accumulation
of aesyn In the midbrain plays & key role
in the pathogenesis of PD7 and how to
eliminate aesyn aggregates s crucial for
the success of treatment.

In the bain, microglhia as an lmpor
tant type of innate immune cells play vital
roles in supporting brain development,
monitoring the newronal activity, regu-
lating leaming and memory capabilities,
und act as local phagocytes and damage
sensoes In the brain parenchyma ™ They
can phagocytose and degrade nusfolded
and aggregated proteins (such as asyn) to

lmldvnm

1. Introduction

Parkinson's disease (PD) as the second most common neuro
degenerative diseases remains incurable, It is characterzed by
progressive loss of dopaminesgic neurons. and accumulation
of intraneuronal inclusions, which are well-known as Lewy
bodies (LBs) with Abrillar alpha-synuclein (crsyn) aggregates as
a major protein compenent 'l It hias been widely believed that
aeayn can be varled in the early stage of PD and pathological

| Yusn, H, Liv, H Dhang, T Wang, Q. Zheng, 7 L
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prevent the formation of LBs"™'% Recent

studies suggest that microglia ingested

and degraded necuron-released  asyn

nggregates through selective autophagy,
which was mediated by Tall-like receptor (TLR} 2. TLRA-NF.AB,
and 1CHassoclated endocytosis (LANDO) M Further studies
show that the production of inflammatory factors and neu.
rodegeneration would proceed unchecked in the absence of
LANDOU™ There are many ways 10 activate the aulnphagy
of microgha, incloding use of rapamycn as an phagy
inducer!™! capsaicin (CAP) as an agonist of transient receptar
potential vanillowd subtype 1 (TRPVI)™ and P2x7 receptors
{PZA7R3) ¢ the members of the family of lonotropic ATP-gated
receptors, ™ of which targeting their surface rich TRPVI recep:
fors is the most promising approach.*

TRPVI receptors are temperature-sensitive cationic chan.
nels 52 which have been demaonstrated to be an effective
target for the treatment of neurodegenerative diseases by using
CAP as stimuli 7'M However, the direct use of CAP 25 TRPVI
agonist in clinical practice s Hendted by its toxic side effects
In partkular, the uncontroflable continuous stimulation by
CAP can couse the influx of excessive calcium fons (Ca™) into
microglia to damage mitochondria and even cause apoptosis, it
is crucial 1o controf the infiux of Co’* under stimulation ™ In
addition, it i very difficult to modulate TRPVI signal transduc.
tiot by using CAP due wo the lack of its targeting capabality, and

© 2022 Wiley WO4 G
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Metabolic Homeostasis-Regulated Nanoparticles for
Antibody-Independent Cancer Radio-Immunotherapy

Wenhao Shen, Teng Liu, Pei Pei, Junmei Li, Sai Yang, Yanxiang Zhang, Hailin Zhou,

Lin Hu, and Kai Yang*
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thus inhibit tumor growth. In combination with ra

1. Introduction

Glycolysis in cytoplasm and energy metabolism in mitochondria
provide the main enetgy/biosynthetic precursors for eukary.
otes)¥ In the tumor microenvironment (TME), it is generally
acknowledged that cancer cells consurne and transform tuch
glucose into Lictate and pyruvate through Warburg metzbolism
i the cytoplasm ™ The Watburg effect has also been observed
in ather rapidly proliferating cells, such as tumorassociated
macrophages (TAMs) with immunosuppressive functions.|!
The accumulated lactic acid (n TME could lead to the polan-
zatlon toward M2 macrophages, further promoting tumor
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metastasis and  treatment  resistance!
Moreaver. upon the incressed bicener
fretic and biosynthetic demand as well as
the elevated oxidative stress during tumor
growth, cancer cells would autonomously
reprogram thelr metabolism  pathways, /™
Thereafter. the lactate and pyruvate geaer
ated from Warburg metabolism and gl
tarnine would Bow into mitochondria and
participate in the tricarboxylic acid {TCA)
cycle, which peovide key metabalites for
macromolecule  synthesis and  produce
oncametabalites 1o maintain the cancer
phenotype 10 support tumot 3naboliem, ™
Accordingly, gheolysis and mitochon
drial metabolism are promising targets 1o
develop novel cancer therapy strategies.
Radiotherapy 3= a widely applied cancer
treatment modality. Despite same reports
on radictherapy-mediated immunogenic
cell death (ICD} to stimulate immune
response, the abscopal effect is rare in clin.
ical cancer trestrment.! Recently, studies
have shown that damage-related molecislar patterns {DAMPs)
ard IncRNA in tumor-derived exosormes (TEX) released during
ICD would increase the polarization of M2 macrophages via
HIF1a/GLUT-1 pathway. providing immunosuppressive TME
supparting the proliferation. invasion and metastasis of cancer
celle ™ These results provide s possible explanation for the lim-
ited immune response and scarce abscopal effect after radio.
therapy.™ In this regard, Interfering the TEX-nduced polariza-
tion of M2 macrophages to reprogram the PP
TME would improve the antiturmor activity and may augrmen
the immune response to achieve sufficient abscopal effect,
Mannose is a monasaccharide molecule which las been
reparted to impair tumor growth and enhance chemotherapy
by influencing glucose metabolism and inducing PD-11 deg-
radation in TME™ Levamiscle hydrochloride i an immune
saunula\or uhx.h hns been applied in the treatment for cancer
and st ive idiopathic nephrotic syndrome!"" How.
ever, the unsatisfactory mmor accumulation of these water
saluble molecules and stress-responsive cancer metabolic
reprogramming would mpair the therapies targeting a sin-
jular metabolic pathway. In this work, we have developed a
liposome which has Leen spproved for the cancer treatrment
by the U.S. Food and Drug Administration (FDA] and the
European Agency for the Evaluation of Medicinal Products
(EMEA) as the DDS 1o load bath of mannose and levamisale

© 2022 Whey WIH Gmbd
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Precise recognition of palladium
through interlaminar chelation
in a covalent organic framework

Chem

Yaoyao Bai, - Long Chen,'~ Linwei He, ' Baoyu Li,'* Lixi Chen,’ Fugi Wu,' Lanhua Chen,’

Mingxing Zhang, Zhiyong Liu,' Zhifang Chai," and Shuao Wang'-'*

SUMMARY

Palladium isotopes as fission products in used nuclear fuel ropresent
pracious alternative resources besides its natural reserves and
therefore have a high extraction value. The practical use of currently
proposed solvent extraction |s challenging, originating from the
limited stability and soparation selectivity of the extractants under
harsh reprocessing conditions. Herein, we present an interlayer syn-
ergistic binding strategy, a metal-recognition manner deviating
from chelation within a single ligand molecule in solvent extraction,
for selective palladium chelation in a covalent organic framework.
The experimental, structural, and theoretical analyses corroborate
that the snol-to-kato tautomarization isads to selective synergistic
chelation of Pd*" instead of other undesirad metal jons, where
two oxygen donors from adjacent loyers and two free nitrate ions
work together in a planar tetracoordination model, Fast adsorption
kinetics, high adsorption capacity, and one-round enrichment of
Pd®* from the simulated high-lavel nuclear waste solution are un-

ﬂn biggor picture

d M aedb P
fvom used nuchu funl tn of high
significance but faces notable
challenges, due 10 the the harsh
fusl reprocassing condition with
tombined high acidity, strong
radiation, and vast mterfering
ions, Comparad with the
proposed solvent extraction
method, whers the axtractants
suffer Bram kmited stabsisty and
efficiency, covalent crganic
Trumesmorks ore shown a9 & new
genwration of solid mearctant sot
only because of their elevated
stability in acids and resistance to

precedentedly achieved in the dynamic breakthrough experiment

INTRODUCTION
As one of the light platinum group matals (PGMs), palladium (Pd) plays a wial role in
BULCMOTive inGustries 1o convert noxi is3ions 10 hammless products, efectronic
nmtoptoduounmm ds, and fine chemicals to manufacture vitamins, anti-
biotics, and others,' However, the abundance of Pd in the Earth's crust is mremely
low, atonly 0.1~3ng g~'." The cor | rafining p from minerals requires
BUMGroLs ror.ydmg and intermediate stegs, ghving rise 10 tedious and labor-nten-
m operllms " Considering the low abundarce of Pd cambined with the complex
55, i -d?d"hamuudnudanﬁn‘[UNF)umgardedno
pmmlng alterative appeoach to obtain a large amount of Pd.” It was pradicted
that the sccumutated Pd™ In UNF will increase up 1o 1,000 1ans By 2030, making
up to 11% of total proven recoversble pallsdium reserves.” Solvent extraction is
the commanly acceptod method for d\a ulocuw uptako of Pd** from UNF." How-
evar, axtractants have a high propensity to d pose in extrema cond| ofhigh
acidity, strong radicactivity, and elevated temperatura, In addition, the chemecal
composition of UNF is extremnely complicated since mote than 40 elements and
1,500 nuclides are prasent in fresh UNF due to the nuclear fission of %0, The coex-
isting metal ions, espocially Ni, Cd, and Ag with similar chemical properties to Pd,
notably decreass the solvant extraction efficency. 1t is therefore a daunting chal-
Imge o m:heve hugh separation capebility, considering the integration of sufficient
y, and solubility within one extractant.

! ty, cap
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80

d but also because thay
wahibit o destinct Interiayes
synergistic bnding mode,
markedly deviating from chelation
within 2 single ligand moalscule,
with notably enhanced salectivity
for Pd extraction. This lesds to
pravicusly unachieved ane-rouna
oennchmant and punfication of Pd
fram the vmalated high-lnvel
nucleas wisste soluton, Tha
strategy. in general, opans a new
avenua to remedy vanous types of
poliutants and 10 extract many
strategic resouroes in comples
conditions.
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ABSTRACT: Radon (Rn), a ubiquitous radioactive noble gas, is the main
source of I radiation to b and one of the major culprits for lung
cancer. Reducing amblent Rn concentration by porous materials is
considered as the most feasible and energy-saving option to lower this
risk, but the in-depth Rn removal ender ambient conditions remains an
unresolved challenge, mainly due to the weak van der Waals (wdW)
interaction between inert R and adsorbents and the extremely low pastial
pressure (<18 x 107" bur, <IU° Bq/m’) of Rn in air. Adsorbents having
either favorable ad dynamics or feasible difuston lineti
perform poorly in Imcqub R removal. Herein, we report the discovery of a i -
oul-orsmk framework (ZlF-;-lm) for efficient R capture guided by .- A
g and ling, The size-matched pores in ZIF-7-1m Smeet=e
ahdebydle“‘ dy lly favarabd ciple and the exquisitely
engineered quasi-open q)mum dlmv l’orhﬂblekinmawﬂhlmltmiﬁuof sorption thermodynamics, The as-prepared matecial

can reduce the Rn 3 kvehmlhnhbwﬂmd:tmbnhnmofﬂlekndatcwrund«mbmm
cmdmmm&mhpmemmduhnma&ndmﬁm&mm ] depth compared to the ly best-
performing and only ¢

W INTRODUCTION energy input. As a chemically inert gas, Rn can only weakly
As 4 common compenent of air, radon (Ra) & a radioactive - ,,‘v:;:' Htralww Re th“:‘"mw':,k(‘dw)fm
noble gas and coastitutes the laxgcn single fraction (~40%) of in &ir'” makes s in-

depth removal under ambient conditions an unresalved
;%am;;l;:ﬁnd:::aﬁ ‘:3:::)" :::’lly.&::\“n::o:::oyp: challenge because of the much higher concentrations of
g7 073 and 22U, which widely exist In soils, rocks, and even competing gases (N,,. O,:, H,O e, with at Jeast 12 ondens of
building materials,” Although at an wltralow concentration in alr, mageitide in exoess) i air. In this case, d.“ level of Ra removal
R, f inhaled, may induce stochastic effects in the body and is depd?(l.e.,hemlk:l/guph&cohsmbunmuﬂnofk{\)ﬁ?ra
recognized as one of the leading contributors to kg cancer,” certain docbent matesial with large éxcess of suitable AL G
causing 3% deathy of all cancer mortality in 66 countries. This " dmm,“m on bow strong .dm mnw e et vl s
effect is chronic and dose.related; thus, it Is encoaraged to Sach active dbes, ﬁom:‘dlopal principle (m'm the: theymady>
control the irradiation of Ra to a Jevel as low as reasonably namics viewpoint, should process pores with shape and stze
achievable,* especially in the N titated places where Rn matched with the Rn atom in order to maximize the wdW
tends to accumulate. Meanwhile, Rn & the main interference In interaction. Hawever, most adsorbents explored to date fall to
ultrasensitive gas rare-event physics sasinty- becaine it follow this thermodynamics principle and suffer from low

decay un produce unwanted background events analogous to removal cﬂislm‘y under ambient condluom."" ""The currently
gnals,” itating a strict control of the Rn level (<1 best-pecforming and caly lized Ra adsorbent is
mBq/m cls % 10~ bar). Unf ly, the - activated charcoal (AC), Possessing a wide pore sie

N , mainly ventilation and physical blocking, for distribution, AC, on one hand, offers macro- and meso-poces for

¥

Rn reduction are mefficient for its in-depth removal and are fast gas diffusion kinetics but, on the other hand, possesses only 2
energy-consuming, posing the nced for developing more very small fraction of micropores that serve as the

efficient and encrgy-saving approaches,
Adsarption by porous materials is considered a5 a p Received:  Apel 14, 2002
method that can be lly applied to cap Ret with listle
@ ACS Publications ~ * oty | Aoy
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In Vivo Uranium Decorporation by a Tailor-Made Hexadentate
Ligand

Bin Chen," Sheng Hong," Xing Dai," Ximeng Li, Qi Huang, Tingfeng Sun, Dehan Cao, Hailong Zhang,
Zhifang Chai, Juan Diwy,* and Shuao Wang™*
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ABSTRACT: The seq tion of particalarly from the deposited bones, has been an & lete task in chel

therapy for actinide decorporation, Part of the reason is that all pmions decorparation ligands are not dellwdy designed to meet
the coordination eequirement of uranyl cations. Hereln, guided by DFT calululon, we ehiborately design a hexadentate dgand

{TAM-2LE-MAM, ), whose preorganized planar oxa-donor conh hes the typical coordination geametry of the
mnﬂannmﬁuhad-wndﬂ;hlgbhﬂmglﬁmymumﬁwdbymmmmduo:puonuperim:nto(mnyl
phosphate, Administration of this ligand by prompt intraperi 1 Injects s uranyl | efficiencies from the
kidoeys and bones are up to 954% and 81.2%, respectively, which notably Is all the tested chelating agents as well as the

clinical drug ZoNa-DTPA, setting a new record in uranyl decorporation cﬁuq

which is a o used as nuclear fuel, atoms, owing to the mismatched coordination geometry with

with strong chemical toxicity and long-teem radiouctivity, uran)r] cations. From the perspective of coordination
Mmﬂydrpowsmdnumynmlbommcnlmtmlhc h v, planar hexad helators can fully satisfy the
body,' Tbeﬁn‘hnmnmnuknhhtduabm & torial coordination sites of uranyl, thereby resulting 0
seeker and that the bone-accumul of hd’net binding affinities; however, not a sngle in W

content relative to the whole body toad s up o 75% daring decorporation study has ever been performed up to now,
chronic exposure’ renders bone decorporation an intractable H«ﬂa 4 ploacering theoretical - simulation i performed,
problem in contrast to the quick and relatively smple excretion 5 the superi of the planar hexadentate ligand
of uransum from the kidneys. At present, the maost efficient m the mung bmdmg of U(Vl) md the llgand ﬁynlhesmd
treatment 1o address this is chelation therapy,' the accordingly achieves a breakth

decorporation efficiency of which depends beavily on the  efficiency. R -
binding affinities of chelation ligands toward uranyl cations. Such a mg:l«l bexadentate ligind could be composed of
Under phyumlopul conditions, the dominant existing farm three b jes via a suit

of uranium, ie, UO™ (U(VI)), presents a linear geometry wherein spectfic 21.! linkers (two methylene units) with limited
with two oxygen atoms m axial positions, which compels flexibility can specially match the coordination requirement of
coordination (four to six) that merely occurs in the equatarial uranyl cations and simultancously restrict the binding of
plane perpendicular to the Qs UseO axis. R‘“""Y reported transition mﬂal wns holding an octabesdral coordination

“"“h""‘l‘" i U(le duc pon assayx d ate that v, " thus reducing the depletion of biologically
studied Py (HOPO)-based chelat- related trace clements dmng U(VI) excretion. Among the

ing agcnu as well as curnntly approved drugs—the Ty ies, catechol p

diethylenetriamine penta trisodium calcium/xinc salts a powerful binding alimn' toward uranyl cations but has a

(CaNa DTPA/ZnNa, DTPA)—all suffer from the poor certain biotoxkcity. Moreover, maltol, which is commonly used
remaval efficiency of U{VI) from depasited booe, probably as a food addstive, features Jow cost, ready availability, low
attribatable to the following reasons: (a) bidentate chelating biotoxicity, and high aqueous solulslity. 1t bas a comparable
agents tend to bisd U(VE) in the stoichiometry of 2:1 or even chelating abifity to HOPOSs, yet is less studied” For these
31, !hadry |bar eﬁoency I~ :nm‘pe:du:ydl:epo;(d ;:::l the hexad ligand TAM-2L1-MAM, consisting of
. on F“B } forceful 2,3-dibydroxyterephthalamide { TAM) and maltol-
(h) trad ligand 4 as SLIO-Me-3,2-HOPO,” o ol ded ) ;
could chelate unn)-l with four oxygen donors from two HOPO - TALS
units, yet are inadequate to surpass the binding affinities of “&m""‘"’:lz(‘p};’u

hydroxyapatite (HAP) as tbc major constituent of the e : June 14, 202
skeleton; (¢) the ! ligands as well as

the ligands with hl[d:er damclty. such a5 TREN-HOPO,

34,3 L1HOPO, and ZnNa,DTPA, are umable to display

distinct advantages despate their mubtiply available donor

@ ACS Publications  ©7Ammem @emsalienn 0, 4 A Coims Soe 002, 144, 1185411038
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ABSTRACT: Radon (Rn), s ubiquitous radioactive noble gas, is the main
source of natural radiation to human and one of the major mlpﬂu for lung
et Radia NG TR

nomlderedndummlusbkmdempsmngqhmtolmlhu
risk, but the n-depth Rn cemoval under amblent conditions remains an
unresolved challenge, mainly due to the weak van der Waals (wdW)
interaction between mect Rn and adsorbents and the extremely low partial
pressure (<1.8 x 107" b.u' <ID“ Bq/m’) of Ra in air. Adsorbents having
either favorable ad: ynamics or feasible diffusson kinetics
p«‘oﬂnpoodymmdcp(hknmml Herein, we report the discovery of a
metal—onganic framework (ZIF-7-Im) for efficent Rn capture guided by
computational ucnmlng and nmdeltng. Thc stze-matched pores in ZIF-7-Im

abide by the th ¥ ] principle and the exquisitely

engineered quasi open ap alove for feasible kinetics with listle sacrifice of ion th d The as- d ial

can reduce the Rn conc ion from hazardoas levels ta that below the detection limit of the Rn detector under amblent

conditions, with an Improvement of at kst two orders of amplinude on the 1 depth pased to the ly best-

P »a 3 g md b8 ssl 3 S 1

B INTRODUCTION energy nput. As a chemically inert gas, Rn can only weakly
interact with adsorbents through the van dee Waals (wdW) force.

As a common component of air, radon (Rn) is a radicactive

; 1 10% Besides, the ultralow Rn conc in air’” makes its in-
x:lg;mi n::‘:;:hc“ “‘“gk fr:::ll‘on S ) o depth removal under ambient conditions an unresalved

MR R and, dominantly, “R.n Aehed froma tia decey of challenge because of the much higher concentrations of
guu gy and 290, Mlxhwxydd'yux)nmmds. siicke. md:y“n competing gases (N, Oy, H,0 etc. with at least 12 orders of
building rmaterials ® Ak ghat an ultralow concen in air magnitude in excess} in alr, In this case, the level of Ro removal
R, if inhabed, may Induce stochastic effects in the body and bt depth (i.e, the wlid/gas pluse distribution ratio of R'.') g

ived as one of the leading contributors to lng 3 certain sorbent material with large excess of suitable active sites
causing 3% deaths of all cancer mortality In 66 countries.’ This s dependent on how:strong thé matesial con Interact with Rz,
effect i chrosic and : dose-selateds thaz, # 4 aged to Such active sites, from a logical principle from the theemody-
control the imadiation of Ra to a level as low as bly Ly shauld process pores with shape and size
achiovable,” especially in the poody ventilated places where Rn matched with the Ra atom in order to maximize the vdW
tends to accomuate. Meamehile; R is the main interference in mteraction. However, most adsorbents explored to date fail to
ultrasensitive gas rarc-event physics experiments because its follow this thermodynamics principle and suffec from low
my an pmdune unwanted background events analogous to removal efficiency under ambient conditions. " The currently
¢ necessitating a strict I of the Ra level (<1 best-performing and only ialized Rn adsorbent is

mﬂq/m ; <l.ﬂ X 10°8 bu) Unk Iy, the ¢ Jy coconut activated charcoal (AC). Possessing a wide pore size
mainly. ion and phy iy blocking, &,, distribution, AC, on one hand, offers macro- and meso-poces foe

Rn reduction are Incficient for its in-depth removal and are fast gas diffusion kinetics but, on the othec hand, passesses only a
energy-consuming, posing the need for developing more very small fraction of micropores that serve as the

l')'L'

eficient and energy-saving appmchex
Adsorption by p terials is considered as & p R b Apnl 14, 2022
method that can be universally applied to cap Rn with little
9 ACS Publications e smmncmmeieny 1 Ao Coem.So¢ XA33. O, XA RK
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ABSTRACT: RNA interference (RNA:) has proved to be a
promising modality for di , the promise of
connmoadmthnupwnahdwalupplkamumtﬂy
impeded by low delivery diqu and susceptibility of RNAs to
serum RNases. Thesef ,.‘ d RNAI technology
Is an Inc d

d for achi di Herein, for
the first time, we propase an alkaline phosphatase (ALP)-
controdlable and red hight-activated RNA modification (ALARM)
approach for anti-tumor therapeutic application. An ALP.
sive NIR fly ic probe fRCP conslsting of a tumor-
wgelingcydnkt)m«hmhl.l’-uﬂvmd‘ wsitizer
(.)Ol’,ndn'OauupaNcﬁmnmahk‘wRNAmdiﬁamn
lly designed and synthesized. Studies have demon.
mmddlat[mantpcaﬁalyu to liver carcinoma HepG2 cells and sp ly emit I NIR/ph t
signalx upon dcmgpbyﬂmALl‘myn- Mhmdmdmm More notably, we gly
wmmawwqdfmmmm('ogm:mw diation coudd be simult ly nlocked
delantymelhe... mdtobuudmlnodltﬁlmmolcmks.)u&ngm
detal o mdmmamudtmrcﬂummm:nabﬂmvﬁcmww. Mast

o ()

i ntly, the potential th ti Tanism was first explored on the transcriptomic level. This delicate ALARM strategy may

" '3

open up new insights into cancer gene therapy.

W INTRODUCTION discases by utilizing antiseose oligonacleotides'' ™" and small
" 1 t molecules.”™ """ However, their promise for clinical
.Ti‘:;mﬂ ¥ m: o:mh hd mmr ol ‘w” ::f ‘h‘uﬂw application I greatly impeded by low delivery efficiency,

- nasceptibility of RNA to serum RNases, gene sibencing
;“"I‘N‘““" lnna’ W :::::ngdu :‘;m?:ﬁl""l':: activity due to noncovalent mcmm:mr and pounb:l

systemic toxicity." ™" N have ¥
s “’""“’" AR gua. s """"’”‘.1".’3‘3;": X demonstrated that the covalent modification of RNA strands

past dtudn. PSR TR A a A LA 1t can dmmb the function of targeted RNA, leading to
techniques.' ' Hawever, the low ! . o 8 T g e
T Uolar ptocum"'" which has been

d:lhuydﬁdgnty pottutallystamctmy .mdluﬂlamof lm'uc't vmom i 2 g
gene therapeutics pﬂlly hinder their extensive applications in & ered b ba: 3. TR, fox Lot

24 Op de Beeck and Madder have ly apholn-
dlnlal pumm:.' Jﬁcn&:ﬁuh@l;:vgmtmcqlz: tabaced linking bod ‘; study Ih: n el
e < interaction of DNA=DNA and protein=DNA through the

therapeutic efficacy of tumors while minimizing its side d}'«m
for normal tissues and/or organs.

Ribonadeic ackd (RNA) as 4 vital component of the Central e
Dogma has been well recogaized for its roles i i R L Septemsber 29, 2022 r’.u‘,

'Opimtiated  cycloaddition reaction between furan and

and translation” ~* RNA intedference (RNAZ) technology has ~ Publisheds December 12, 2022
proved to be a promising modality for cancer and other discase !
treatments by silencing the target gene expressson. Thus far, k
two types of RNAJ therapeutic strategies have been developed :

to silence the RNA molecules that are associated with certain

3037 Arwrican Chvemeyl Socety D i R S e

v ACS Publications 2061 4 dem Che. S 2020, 168, 23001 - 29872
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Near-Infrared Afterglow Luminesce
Ultrasensitive In Vivo Imaging

nce of Chlorin Nanoparticles for

Wan Chen, Yuan Zhang, Qing Li,* Yue Jiang, Hui Zhow, Yinghua Liu, Qingging Miao,*

and Mingyuan Gao*
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ABSTII.ACT Aﬁ«g!mr imaging holds great potential for altra-

sensative di ' ph tha the

cessation nfru!-umell#\t i fl can theref

be effectively climinated. However, afterglow Imaging 15 st in ity
nhtmpdmh&eh;kof:&ﬂgbwammlhumﬁcwq
lifetime, biocompatibility, and ln;h lumi
particulardy afterglow in the d for in wim
applcations, To addeess these issues, this mndy for the fisst time
reports chlorin nanoparticles (Ch-NPs) emitting afterglow lumines-
cence at 680 nm with a hatflife of up to 1.8 h, which is
almost | order of magnitude longer than those of other rcported

argankc afierglow probes, In-depth exp I and th

| studies

led that ﬂ\e brightness of the afterglow luminescence s

y and the

mnglycoﬂ&ledwidldumgh ygen ('0,) cap
d, small

and the minimi ic tumoe fod

Aﬁ«ghw hmlnucm gmcmod upon a single shot of activation prioe to the Injection, which was

2 due to tssue sutofluarescence,

B INTRODUCTION

Optical i g that capitalizes on the & of photons to
decipher malecubir wnd blolopal procuuso!fen powerfn.l
tools for biology and medicine’ ' H s as 3

used optical imaging technique, fl ging requi

real-time light excitation that induces tissoe f

v

s 'lhtyoflb Benefitting from the altralong half-life
aof 3 mm’ were successfully resected under the guidance of the
dhle for | near-

Neverthel ferol I

gl g does md
Nt A s O or
active materiali. that have beea used for tumor lmapng.r"‘
lymph node mapping, " imaging of drug-induced hepatatox:
iity, " molﬂlodns of drug release,”’ specific detection of
cancer exosomes, imaging of blood vessels, ™ predicting

Fo— 1

and consequently results in 2 compromised signai-to-noise
ratio (SNR) and a reduced tissue detection depth, unfavorable

efficiency,” and imaging-guided therapy. ™" In
comparison with the morganic luminescence matesials, better
biosafety profile and casier .n'(«ﬂaw luminexcence tunability

for imaging sensitivity md sy«tﬁuty 5a) Heoce. nlﬂummts are expected from the org; 3% 7o date, there
cence imaging apg B are only a few org; Eergl d based on
biol ence, and afterglaw k ence that require no either nmkondnamg po)yme or susll. molecular systems
real-time light excitation Nave attracted increasing enthusi eah e - , due to the
i recent vears lo cire tissue Al ence,” ! sbon wavrlengﬂ\ and the nhnuly low lnhmnfr of the
However, chemil and bioluminescence i ferglow luminescence, efforts incloding impl I ampli-
rely 0n reactive specien- and engyme-itiated redax reactions Bcation, de red-shifted ies, and of of the

1o trigger luminescence, respectively, ' Their imaging signals
are casily pecturbed by internal stimuli such as the enzymatic
or redox microenvitonment and the avadability of the

b 1 In comparison with fluor the afterglow
I only requires preilfumination of afterglow
agents; in comparison with chemiluminescence and  bio-
luminescence, the afterglow luminescence requires no
particular chemical med or which
highlights the advmugc.s of the latter uppmdt l’o' biomedical

applications,' ™"
v ACS Publications
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molecular strocture through cwnplu organic synthesis are
being made.” Unfonunately, the afterglow agents reported
0 far exhibit 1 short half-life of several minutes, and therefore
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Circularly Polarized Radioluminescence from Chiral Perovskite
Scintillators for Improved X-ray Imaging

Ming Li", Yumin Wang', Liangwei Yang', Zhifang Chai, Yaxing Wang,* and Shuao Wang*

Dedicated 10 Professor Zhifang Chai on the occasion of Fis 80th birthday

(Ahlnd: Scintillators display radioluminescent pmpu)
ties when irradiated by high-energy photons and there-
fore play an essentind role in radiation detection. The
current inventory of scntillatoss s overwhelmingly
repeesented by achiral structures. where the radiolumi-
nescence  propagates isotropically  after  generation.
Herein, we demonstrate that chiral perovskites of (R-
FAP)PHBr,CIH.O (R-3APP) and (S-3AP)POBLCYHO
{S-3IAPP) emerge as a new type of scintillator displaying
a distinct property of circalarly polarized radiolumines-
ocno: (C‘PRI) A bigh quantum vield of 27.6%, high
Iactors (g, ) of 4x 1077, and
high X-ray absorption cocfficients were observed for
these compounds. As prool of concept, we fabricated a
polartzed scintillator pair by assembling chiral scintilla-
tor cry:ulx which provides a new strategy to atfenuate

Ik b the santillators by precisely
ounltullmn the r ion and im-
proves the Xoray imaging quahlv .n lhc boundary
region.

upa\

il

/

SCintillnlors that can convert the energy of Xeray photons
into visible luminescence signals are core parts of an X-ray
detector) which play an exsential role n medical i

security checks, und industral li LG lly, X-
ray delectors are fabricated by onupllng multiple scintillators
with a photadetector array, Because the radioluminescence
signal of santillators propagates isotropically after gener-
ation, optical cr ik is often p between ad)
santillators and pixels, leading to the det:rﬁnauon of the
spatinl resolution and imaging guality.”™% The common
strutegy agamst optical crosstalk is to reflect radiolumines-
cence through packagiog reflector matorials (such as BaSO,,
T, MgO, etw.) bemween scintillators. However, these
refllector materials are apt (o absorb meident Xerays,
producing noise and causing pixel vignetting™ Recent
mvestigations indicate that the design of nanosized scintitia-
1ors can minimize optical crosstalk by promoting light-10-
charge carrier conversion in nanodomains'” [n addition,
optimizing the interconnected structure of  scintillators
forming optical waveguldes s proposed 10 be o novel
method to suppress light Joss!* To this end, developing
new scintillators with di radioluminescence is highly
desirable for their practical upplicutims.

Metal halide perovskites have Iy received
tial uncmmn due to their tunable structure, chemical
iom, and sup optical properties.” In the past
few years, perovskite-based scintillators have been greatly
developed,! In particular, perovskite-based scintillators

1
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have d d several synchronous merits. incloding a
strong Xeray absorption coefficient, high light yiek, and fast
decay time, potentially meeting the general requirements for
a decent scintillator."! For instance, eutectic nanocrystals of
CsPbBr @ Cs, PhBr, have a light yield higher thun 6400 pho-
tansMeV and a decay time of 14 ns, which surpasses the
vast majorily of commercial inorgamic scintillators.”'! The
mirinsically large Stokes shift in these emergmg materialy
facelitates the development of metal halide scintillatoes with
negligible self-absorption and high light yield™! Funher-
more, the solution-processing method & promising for rapid
and facsle crystal growth with low cost, a feature often not
possessed by traditional iporgane scintillators, such as
Osh: T and BLGe, O,

It s well documented that the luminescence propertics
of crystalline materials are determined by their molecular
structure, symmetry, and morphology.!”! We pote that all
existing scintillators are structurally centrosymmetric, as
shown in the statistical data in Table S1. Isotropic fight
propagation is a pnnapal property of an achiral structure,
and isotropic radiol be physically regu-
Inted for traditional scintillators, We thus seek a new

© 2022 Witey VCH CmbH
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Metal-Organic Framework@Metal Oxide Heterostructures Induced

by Electron-Beam Radiation

Junchang Chen', Mingxing Zhang', Shitong Zhang', Kecheng Cao, Xuanzhi Mao,
Maojiang Zhang, Linwei He, Xiao Dong, Jie Shu, Hongchun Dong, Fuwan Zhai,
Rongfang Shen, Mengjia Yuan, Xiaofang Zhao, Guozhong Wu, Zhifang Chat, and

Shieao Wang*
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Abstract: Metal organic frameworks (MOFs) are a
distinet family of crystalline porous materials finding
extensive applications, Their synthesss often requires
clevated temperature and relatively long reactson time.
We report here the first case of MOF syathesis activated
by high-cnergy (1.5 MeV) electron beam radiation from
a commercially available electro I . Using
ZIF-8 a5 a rep e for d ation, this type of
synthesis can be accomplished under ambient conditions
within minutes, leading to energy copsumption about
two orders of magnitude lower than that of the
solvothermal condition. Interestingly, by controfling the
absorbed dose in the synthesis, the electron beam not
only activates the formation reaction of ZIFS, but also
partially etches the material during the synthesis afford-
ing o hierarchical pore architecture and highly crystalline
ZnO) nanopartickes on the surface of ZIF-R. This gives
rise to 0 onew strategy 1o obtain MOFEmenl oxide
helerostructures, finding atilitics in photocatalytic deg-

radation of organic dyes. )

Mcul organk frameworks (MOFs) are a large tamily of
advanced crystalline hybrid matersals constructed v or-
dered sclf-assembly between organke linkers and mesal
nodes,"’ and have many visible industrial applications owing
to their high surfoce arca, well<lefined porous structure, and
high chemical functionality,”™ Up 1o now, the vast majority

of MOFs are synthesized via hydrothermalsolvothermal
methad, where the reaction process often requires elevated

perature, closed sy . increased avtogenous pressure,
and relatively long reaction time!” Therefore, the traditional
synthesis of MOFs is quite energy<onsuming when large-
scale tion is adered. Although new routes for
MOF synthesis have been extensively studied i the past
decade  using  mechanical ing*!  microwuve,!”
ultrasound " electricity”! and plasma." search for new types
of energy sources with ments of environmental (nendliness
and high efficiency (in tenms of time and encrgy) for the

activation of MOF synth twbea h goal in
this area.
lonizaty Fations are Jue energy sources, linding

extensive utilities i many arcas of basic research and
mdusinial production, Since the energy of jonzation radia-
tons such #s gamma ray and electron beam can be much
higher than those of any ¢hemical bonds, they can very
efficiently activate all exssting species in a chemical reaction
system 10 promote the reaction, which have been success-
fully applicd in the synthesis of various inorganic nano-
particles and organic polymers!" Additionally, ionization
radiations often display radiation etching effect on the solid
products,"! leading to  defects within  the  crystalline
material”'! and even complete amorphization when the
absorbed dose is suffciently high, In this work, for the first
time, we utilized high-energy (1.5 MeV) electron beam
for the hesis of MOFs, Using ZIF-8 s a
representative, we show this type of synthests shows merits
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Activatable NIR-Il Fluorescent Reporter for in Vivo Imaging of

Amyloid-B Plaques
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ol JMnMMYMMlmMODVMVMMOM

mnu,l (R

and

Canter of
am. 215123 {Crinw)
Emal. gaT{soce edu.on gamaciisuds odu on
M Pref K Py
Scrool of Cramistry, Chwsmical E
1

Singepore. 637457 (Sirgapore)
E-mal kypuddetu edu s

€] Pt Q Mo
Scrool of Nudesr Soencs and T

dwm

G and By ol

y of und Ty

s (RAD-XY 1

A

tmul:ut NI AL Sope e el ey e e W VLR

0] mmmm»mm

Supponing rfomsdon for s srices s green ves n bk sl T oo of the doaimenl,

m«cm-,méﬁ;gg&m

Abstract: Fluorescence imagng in the near-inirared (NIR-1)
window holds great promise for in vivo visualzation of amyloid-f (AR}
pathology, which can  faciftste charsclerization and  deep
uncerslanding of Alzheimer's dsease (AD)L however, Il has been
raealy sxploted. Haraln, we report the development of NIR-II
fuarescent reporiers with & donor-m plor (D-m1-A) i for,

spacific detection of AR pisques in AD-model mice. Amwamik_' :

duskined probas, DMP2 extibits the highest affiry 1o AR finls and
<an cfically activate & NIR-I N after binding 1o AR
forits: via Supp twistod intramolecular charge transdr (TICT)
mmmnmlmnyhmwwbﬁn(M)
penetrabiity and deep-tissue penetration of NIR-I Mm*
Mmmmmmdwﬂm»smhﬁvow
mica, Thus, this study presents a patensal agant 10r AEn4nvEsive
ging af AB plagues and deep deciphering of AD progression.:

Introduction

Alzheimers disease (AD) repmunh"m most wmelpead
neurodegenerative disease thal ls clinically, chacecterzed by
memary less, cognitive decline and dementia, “‘ulouﬂy
threatens people’s haalih.!" A!lb! typical pa

nafimark of AD, amyloid-B pg\mdcivscmme
amydmmmm&kpwmmnm

 imaging of AR plaques are thiofiavin T (THT) and thioflavin S (ThS).

USCHP:

e uance imaging (MRI) have been exploited to detect
AP plaguss " 1 , these tioral Imaging techniques
heve thair drerabacks, for instance, relatively low sensitivity for

and high cost and hazardous ionizing radiation for PET and
, these devaloped prob:

s

dh;_ thereafter inadequate specificity and sensitivity. o

In ecmouw with conventional imaging techniques, fluorescant
maging p n d ges such as low cost, non-
hvmnus high lm:ﬁlvity, lnd ud-lbm longhuanll

waing M Furth by employing

probes that can specifically twrn an signals in response 1o stimuli,
fluorescence imaging enables real-lime visuaization and spacific
MMWr altarations at the early stage of diseases.™
Currently, fluorescent probes that are commercially available foe

aa

However, these probes can only be utilized in histological
samplas due 1o thalr short emission wavelength (480 nm) and
poor blood-bran barmisr (BBB) penetration ablity to hampar their
n vivo utility,"* Though a series of activatable near-infrared (NIR)
fluorescent probes have been developed for in vivo imaging of AR
plaques, ' the fuorescance emission of these probes 1a ganaraily
located in the frst NIR window (NIR-1, 650-500 nm) that suffers
from severe tissue absorption, Mght scattenng  and
autofluorescence. Such ntense Iight fissue interactions wil result
n shllovu penelration depth and poor signal-1o-noise ratio (SNR),

accumulate and daposit into brains %o induce gical
disorders.”) Up 1o now, lpn are no aMw tharapeutic
meMlummMmdm"Eﬁy
charactenzation creates an opporunity for wed-tmed intervention
wmymmwwdmudm Among the
diagnostic methocs, te carebrospinal fuid (CSF) test p

y making them Inad te for deep-tissue brain imaging
with high Meuy"" By contrast, fucrescence imaging i the
second NIR window (NIR-II. 900-1700 nm) shows deeper tissue
penetration, improved SNR and highes spatictemporal resolution
becsuse it minenizes Sght scatering und sbeomlion, as wel &s

high sccuracy but mi‘hplloaan prm (spnal tap) is invasie
mdhmcenulwudyw" “UAn alternative strategy is to
develon Imagiag probes fa the detection of AR plagues, which

Deen reg ‘@ Impontant biomarker for AD and the
pradicticn of AD progressiea.® Gver the years, many probes with
different modality such as positron emissicn tomography (PET),
single photon emiss d temography (SPECT) and

1
This article is protectsd by copyright. Al fights resarved,

autok 14 To dste, activatabie NIR-HI Buorescent
probes have been developed for diverse Imaging applications
ncluding  tumor,"*  hepatotoxcity,"™  brain  njury,™
nflammation’'”! and 50 on ' Howevar, NIR-I fluarescent probas
have been rarely explored for mmaging of AR plaques previousty '
Al

a-anm)n-.u,a.n‘hlohm“-)uy,,mpAGG% -
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A charged diatomic triple-bonded U=N
species trapped in Cg; fullerene cages
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Wei Yang', Xinye Liu', Jiaxin Zhuang', Luis Echegoyen®,
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Published onlime: 23 November 2022

|®iCheck for updates Actinide diatomic molecules are ideal models to study elusive actinide multi-
ple bonds, but most of these diatomic molecules have so far only been studied
in solid inert gas matrices. Herein, we report a charged U=N diatomic species
captured in fullerene cages and stabilized by the U-fullerene coordination
interaction. Two diatomic clusterfullerenes, viz. UN@C,(6)-Cg, and UN@C,(5)-
Cs,, were successfully synthesized and characterized. Crystallographic analy-
sis reveals U-N bond lengths of 1L.760(7) and 1.760(20) A in UN@C,(6)-Cs; and
UN@C;(5)-Cg,. Moreover, U=N was found to be immobilized and coordinated
to the fullerene cages at 100 K but it rotates inside the cage at 273 K. Quantum-
chemical calculations show a (UN)*@(Cg,)*" electronic structure with formal
+5 oxidation state (') of U and unambiguously demonstrate the presence of a
U=N bond in the clusterfullerenes. This study constitutes an approach to sta-
bilize fundamentally important actinide multiply bonded species.

Fullerenes are known for their unique ability to encapsulate metal ions
and clusters in their hollow interior. Clusterfullerenes, whose mole-
cular structures are formed by the mutual stabilization between the
entrapped metal clusters and the outer carbon cages, have become the
most versatile and diverse category of endohedral metaliofulierenes
(EMFs) family’. Many of the entrapped clusters, including nitrides,
carbides, oxides, sulfides, and cyanides, are otherwise unstable. Thus,
des their physical and ch | properties, cluster fullerenes also
provide an ideal molecular model o study clusters that otherwise
could not be prepared. Our recent studies showed that very di

revealed the variety of the actinide clusterfullerene families, with the
successful synthesis and characterization of U,C @i (7)-Cy, and
UCNGC,(6)-Cy ™. Encapsulaced U,C,, which presents two U bridged
by CaC triple bond, and a triangular UCN cluster, which features o*
(side-on) coordination of U by cyanide, show novel bonding motifs for
U, broadening our understanding of the chemical properties of the
actinide elements.

Covalent bonding with the 5f and 6d orbitals In
xnnlde-ligand multiple bonds has been intensively studled, but

actinide clusters containing tmgp actinide by W motifs can be
formed and stabilized inside the fullerene cages by electron transfer
between the cluster and carbon cage and by the U-full coordi-

[ letely understood both experimentally and
theo:alully The understanding of these bonding motifs is
1 for develop dvanced nuclear fuel and managing
tive waste. In pamculax uranium nitrides have potential

r
.

nation. They can therefore be systematically characterized in the form
of molecular compounds’. For example, a long-sought axial U=C bond
with the shortest U-C bond distances discovered so far, was found to
be stabilized in the form of an encapsulated U=C=U cluster in an
actinide clusterfullerene, UC@iy(7)-Cao’. Subsequent studies further

applications as nuclear fuel due to their high melting point and
thermal conductivity®. Thus, a full understanding of U-N multiple
bonding is essential for the future applications of uranium nitride
compounds. From the aspect of synthesis, the terminal U-N
multiple bond Is very challenging because bond polarity Is
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Engineering micro oxygen factories to slow
tumour progression via hyperoxic
microenvironments
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W Check for updates While hypoxia promotes carcinogenesis, tumour aggressiveness, metastasis,
and resistance to oncological treatments, the impacts of hyperoxia on
tumours are rarely explored because providing a long-fasting oxygen supply
in vivo is a major challenge. Herein, we construct micro oxygen factories,
namely, photosynthesis microcapsules (PMCs), by encapsulation of acquired
cyanobacteria and upconversion nanoparticles in alginate microcapsules. This
system enables a long-lasting oxygen supply through the conversion of
external radiation into red-wavelength emissions for photosynthesis in cya-
nobacteria. PMC treatment suppresses the NF-kB pathway, HIF-1a production
and cancer cell proliferation. Hyperoxic microenvironment created by an

in vivo PMC implant inhibits hepatocarcinoma growth and metastasis and has
synergistic effects together with anti-PD-1 in breast cancer. The engineering
oxygen factories offer potential for tumour biology studies in hyperoxic
microenvironments and inspire the exploration of oncological treatments,

Hypoxia is the most pervasive characteristic of micr of
solid twmouss™” and arises from an imbalance between insuflicient
oxygen supply and incressed oxygen consumption by rupidly pro-
liferating cancer cells. Consequently, cancer cels resort to multiple
adaptive pathways and genomic changes for survival in hypoxic
environments”. The transcription factor hypoxia-indudible factor la
(HIF-Ja), the most recognized m:duoc ofhypmkreptmphyn
central role in stimulate in to enhance
oxygen and nutrient supo*y‘ Paradlondcally. these vessels are often
Irregulorty organized (eg.. twisted. hyperpermeable and biind-ended
s&ruumes)nndhxwddmmmvgncl!ukmmpuﬂshn
alting in i ol" ic regions in 5. Cone
the hypoxi a hallmark of malignant mmoun
has been reported to be not only the primary barrier shickling the

il

from various therapies by creating an immunosuppression
environment”, sctivating the DNA repair pathway™ and by enabling
autophagic fux' but also a promoter of carcinogenesis’, tumour

ss and '~ These findings Inspired the exploration
ofu:chwboﬁes to convert byp nts Into hyperoxic
for biology or therapy stadies.

llbama)o:dulluv:mconunnalughuhghypumk
due to the lack of constant and bio-
compatible ou)'cosoum Considering that algal microbes are the
magor suppliers of O, on Earth, photosynthests in afgal chloroplasts
could potentially be explored for O3 supph in The
photosynthetic machinery requires a matched light source emitting
650-700 nm photons. Since rare earth-based upconversion nano-
particies (UCNPs) have shown an extraordinary capability 1o convert
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A hydrogen sulphide-responsive and depleting
nanoplatform for cancer photodynamic therapy

Yuqi Zhang® ', Jing Fang!, Shuyue Ye', Yan Zhao', Anna Wang!, Qiulian Mao', Chaoxiang Cui', Yali Feng/,

Jiachen Li', Sunao Li® 2, Mingyang Zhang 2 & Haibin Shig 1=

Hydrogen sulfide (H,S) as an important biological gasotransmitter plays a pivotal role in
many physiological and pathological processes, The sensitive and quantitative detection of
H3S level is therefore crucial for precise diagnosis and prognosis evaluation of various dis-
eases but remains a huge challenge due to the lack of accurate and reliable analytical
methods in vivo. In this work, we report a smart, HzS-responsive and depleting nanoplatform
(ZNNPs) for quantitative and real-time imaging of endogi H,S for early diagnosis and
treatment of H,S-associated diseases. We show that ZNNPs exhibit unexpected NIR con-
version (Fyoz0— F720) and ratiometric photoacoustic (PAssa/PAsan) signal responsiveness
towards H,S, allowing for sensitive and quantitative visualization of H,S in acute hepato-
toxicity, cerebral hemorrhage model as well as colorectal tumors in living mice. ZNNPs@FA
simultaneously scavenges the mitochondrial H,S in tumors leading to significant ATP
reduction and severe mitochondrial damage, together with the activated photodynamic
effect, resulting in efficient suppression of colorectal tumor growth in mice. We believe that
this platform may provide a powerful tool for studying the vital impacts of H,S in related
diseases.
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SUMMARY

Mesenchymal stem/stromal cells (MSCs) exist in almost all tissues and participate in tissue regeneration and
homeostasis. In-vitro-expanded MSCs are employed as therapeutics for autoimmune diseases, organ fail-
ures, and many other chronic disorders, Remarkably, the reparative and homeostatic mantenance functions
of MSCs rely on their interaction with the inflammatory microenvironment, Here, we discuss the charactoris-
tics and functions of MSCs under different pathophysiclogical conditions and highlight how the immunomod-
ulatory functions of MSCs are altered in accordance with the inflammatory cues. We hope to provide new

insights into the diverse immunoregulatory properties of MSCs during tissue regeneration and therapy,

INTRODUCTION

Links between inflammation and tissue raganeration in metazoan
mmmmmmm {Kawin and Clovers,
2010). An apprope i essential for sterm cell
activation, proliferation, and diffarentiation during tissus damage
repair and homeostatic mantenance {Aurorn and Olson, 2014}
The propasition of a crosstak batwesn Immune responses and
stam cells s dervad from decades of investigation on masan-
chymal stemvstromal celis (MSCs), a kind of tissue stem celis
ongnaly dentified from bone marrow (BM) stroma i the late
1960s on account of thar self-renawal and colony fonmation ca-
pabilities (Friedenatein et al , 1870; Mol &1 al, 2022; Viewanalhan
ot al, 2014, The application of in-vitro-expanded MSCs n regen-
evativa madicing does not only rely on thear limited differentiation
pdumrodredmmt')hn.mmw nnmande
in immunomodulation resulting 1 a favorabl Ve
ronmant and releasing growth factors to activate endoom
te=ue repar |"cell empowerment”) (Wang et ol 2014). Paradox-
ically, the immunorogulation of MSCs is nat intrinsic, but nttiated
by mflammation (Fen o2 3l 20080 The immuromodidatory prop-
erties of MSCs are dynarically influsnced by the kinds and
amounts of nflammatory cytokines (Warg of al, 2014), Besides,
wmumhcmmmlnwmov)mm
is sub | snce MSCs are rapidly oy
hlr-urlbbodw nflammatory reaction (IBMIR) (Mol
et gl 2019, 2022). A better uncerstanding of the machanisms
governing the crosstalk between MSCs and immune cals should
provide nsights nto how abemant iImmune responses such as
thasa In autolmmune disaases can be blocked, or how impairad
immune réesponses such as thoss against tumor ansgens in can-
cer patients can be evoked.

Recantly, transcrptiona and epigenetic protiing of MSCs
from varicus tissues showed that MSCs in Gitferent tissues are

)
=

highly diverss in terms of tissue spacific gane expression profiles
and chromatin accessibiity (Ho of al | 2114), Furthermors, pop-
ulations and subpopudations of resident MSCs in the same tissue
can sl=o vary dramatically (Matsussk: of al, 2014). Nevertheless,
recent investigations have revealed that MSCs either in situ or
axpanded in wiro could actively respond to changes n tissua
pathophysictogical signals to mobfize various components in
the tissue Immune microenviconment to promate homeastass,
tissue repak, and regenaration {Gao et al . 2021; Sobman of &
2021, Warg t al, 2014). In the st few years, in-wiro-expanded
MSCs have emerged as an important therapeutic candidate for
tha treatment of maey human inflammatory diseases and tisswa
m(ﬁnlmu and Sersobé, 2018; Lavy et o, 2020; Shi
o @ 20748). There has been an ncreasing dwversificaton of
MSC products n the past decads, from the prederential use of
BM-derived MSCe [BM-MSCs) to the equaed uee of MSCs from
BM, parinatal tissue, and adpose tissue (AD) (Mol et ol 2018,
2022). Unfortunately, the tharapautic effacts are not always
achweved and can be sutwertad by unfavorable inflammatory tis-
{Botand et ., 2022; Purtill &t al, 2020; Aingden et & . 2022),
Thus, the Biclogical propertss and spplications of MSCs, espe-
clally in inflammatory diseases, shauld be lmunglhod by taking
account of thal ct with the r Aronment.
The impact of infiammation on MSC differentiation has been
discussed previcusly in several previcus publications {Chen
al gl 2016; Geasssl and Ahmed, 2007). Thersdors, the presant
wmmmmtﬂmmmmmammw
and sub 15 of MSCs either i1 sif or expanded
in witro adapt to tissua pathophysiologeal condtions and, recip-
rocally, how the responding MSCs actively modutale tissus im-
mune micreenvironments and tissue reperation processes. We
wil amphasize on the heteroganaity of MSCs during tissue ho-
maostasis maintenance as well a8 the divarsity and functional

Sl
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The secretion profile of mesenchymal stem cells and potential
applications in treating human diseases

Yuyl Han'™", Nanxin Yang®, Siankal Fang”, Yipeng Zhou®, Eleonora Candi™, Jihong Wang', Dong Hua®, Changshun Shao (7™ and
Yufang Shi (7=

Mesenchymal stromal/stem cells (MSCs) possess multi-lineage differentiation and self-renewal potentials. MSCs-based therapies

have been widely utilized for the treatment of diverse inflammatory diseases, due to the potent immunoregulatory functions of
MSCs. An increasing body of evidence indicates that MSCs exert their therapeutic effects largely through their paracrine actions.
Growth factors, cytokines, chemokines, extracellular matrix components, and metabolic products were all found to be functional
molecules of MSCs in various therapeutic paradigms. These secretory factors contribute to immune modulation, tissue remodeling,
and ceflular homeostasis during regeneration. In this review, we summarize and discuss recent advances in our understanding of
the secretory behavior of MSCs and the intracellular communication that accounts for their potential in treating human diseases.

Signal Transduction and Targeted Therapy (2022)7:92

THE IDENTIFICATION OF MSCS
In 1970, Alexander J. Friedenstein and colleagues described an
adherent and non-hematopoietic cell type present in the
mouse bone marrow (BM) that could form fibroblast-like
colonies In vitro, unlocking the door to the world of
mesenchymal stem cells (MSCs)." While MSCs, which are later
found to reside in various organs, can generally self-renew and
exhibit stromal cell-like characteristics In vitro, the lineages that
contribute to MSCs in exh organ in vivo and their spati

; hitps//doi.org/10.1038/541392-022-00932-0

tissues (such as BM, umbilical cord (UC), adipose, muscle, and
placenta) are considered as the primary dwellings of progenitor
cells that give rise to MSCs.

The first batch of MSCs during embryonic development could
be traced to Sox1™ nemoep!Mhmpm’yMamalcreﬁ
Intermediate stage,”’ arguing for their ectodermal origin. The MSC
Ilneagesd-ingorgmdevelopmemarebehgacmlyiwesu-
galedand.ovﬂ:glomemdespmaduseofmgbcelsequem

lysis, and tracing technologies, functionally distinct

poral changes during d P hmmtobewell
explored. An early study of the hierarchy of BM-derived
mesenchymal progenitors showed that Scal™ progenitors can
dlﬂevemhte into CD146% and CD166™ progenitors sequen-
tally.” While all three types of progenitors support bone
formation, only Scal* progenitors can home back to the 8M

through a ch tic axis post-i fi Another
report showed that the niches formed by intereukin (IL)-77
chymal progenitors could functionally regulate hemato-

poietic stem cell maintenance and multilineage differentiation’

These MSCs in BM highly exp the ir diate filament
proteén nestin and are located around hemampoleuc stem cells
{HSCs).* The nestin® MSCs are p to the h g of

msumdm&mmgvapdy

MSC ISOLATION AND CHARACTERIZATION
Well-characterized MSCs can now be isolated and propagated
In vitro from multiple organs {such as BM, dental pulp, thymus,
muscle, pancreas, and lung).'? According to the International
Society for Cellular Therapy (ISCT)-published minimal guidelines to
define human MSC identity, the & d cells are
positive for CD105, CD73, andCD?o.mdnegauveforCD‘i,mM
CD14, or CD11b, CD790, or CD19 and MHC dass IL'* Additionally,
these cells the p ial of specific-lineage differentiation
d bl adipocytes, or chondrocytes, as well as the

wansplanted HSCs to BM,* as ‘well as gulding immune cells to
egress to circulation.” In other organs, most of the mesench-
ymal pvogennovs are closely associated with capillaries and
blood vessels *™* These perivascular cells display phenotypes
similar to those of MSCs derived from BM and dental pulps® A
population of stromal cells that resides among choroidal
vascular endothelial cells was also recognized to display the

capacity of plastic adherence when cultured in vitro.

Tissue specificity

MSCs isolated from different sources can vary in their gene
expression patterns and differentiation potentials.'® There are
several non-classical markers (such as CD36, CD163, CD271,
CD200, CD273, CD274, CD146, (D248, and CD140b) that
lly distinguish MSCs of different sources.'® For instance,

MSC phenotype and possess the capacity for hymal
differentiation.’® Thus, blood vessel walls in diverse human

CDZ7llsasufa:emm(o«|hemajotkydBM-demedMSCs
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Patient-specific iPSC-derived cardiomyocytes
reveal abnormal regulation of FGF16 in a familial
atrial septal defect
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Time for primary review: 75 days

Alms Congenital heart disease (CHD) frequently occurs in newborns due to abmanmal formation of the heart or masor
blood vessels. Mutations in the GATA4 pene, which encades GATA binding protein 4, are responsibie for atrial sep.
tal defect (ASD), a common CHD. Tha study airs 1o gain Insights into the mokecular mechanisms of CHD using
hmmduudplmnemwlbﬁmﬂmmabmlymmm

Methods MMmMsmmmm:bnuanWmmmmwmcd

and results types from all three germ layers & vibro, thus presenting a promising approach for disease modeding and molecufar
mechanism research, Hore, we generated a patient-spectic IPSC line (IPSC-GA™™) from 4 family cobort carrying
a hereditary ASD mutation in GATA4 gene (T280M). as well as a hunan embeyonic stem cell line (ESC-G4"**")
carrying the sogenk T280M mutation using the CRISPR/Cas? penome editing method. The GATA4-mutant IPSCs
and ESCs were then differentisted nto cardiomyocytes (CMs) 1o model GATAY mutation-associnted ASD. We ob-
served an obvious defect In cell proliferation in cardomyacytes derived from both GATA4 ™ mizant iPSCs
(IPSC-GA "My and ESCs (ESC-GA™™*".CMs), while the impaired proleration ability of iPSC-G4 ™™ .CMs
could be restored by gene comrection. Integrated analysis of RNA.Seq and CHP-Seq data indicated that FGF16 u a
direct target of wild-type GATAL. However, the TZ80M mutation obstructed GATA4 accupancy at the FGFT6 pro-
moter region, leading to impaired activation of FGF18 transcription. Overexpression of FGF14 in GATA4-mutant
cardiomyocytes eascued the coll proliferation defoct. The direct relationship botween GATA4 ™ and ASD was
demonstrated in 2 human #5C model for the first time.

Conclusions In Y. Our study revesied the moleculir mech of the GATAS™™* mutation in ASD, Understanding the
roles of the GATA4.FGF16 axis in iPSC-CMs will shed light on heart development and provide novel insights for
the traatment of ASD and other CHD disorders,

* Corrumpondng sithee. Tel «B5 312 £T281897, Loc 486 512 65241463 E-rudt whpuedudiodestbatn
| The fiest theee auences Bared o fvm authors,
Pubintent oo tehulf of the European Socity of Candoiogy. Al rghes remeved. © The Authar(s) 2001 For permimmre, peam srad: pornadtgermauemi@on com
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Novel SARS-CoV-2 therapeutic targets: RNA proofreading
complex and virus-induced senescence

© The Author(s) 2021

Cell Death & Differentiation (2022) 29:263-265; htpsy//doiorg/10.1038/
$41418-021-00909-6

Severe acute respi dr & drus 2 (SARS-CoV-2) is
unauumwmwdmmmdmzow
{COVID-19), which has led to 250 million infections and more than
5.00 million deaths worldwide by the middle of October, 2021
(WHO). Although available vacdnes can lower the risk of
developing symptomatic COVID-19, the world is stll under the
threat of SARS-CoV-2 due to the lack of highly effective treatments
11, 2]. Suppressing intracelludar viral replication and eliminating the
infected cells are the two major strategies 1o limit the severities of
SARS-CoV-2 infections. However, little success has been achieved
and novel efficient therapeutic targets are yet to be identified.
Two latest papers published in Cel Death and Differentiation [3]

mmm&aeﬁmdwgew\QMApmd
reading wlex in control ¢
specific Inhibitors targeting NSPM/NSP!O However, this is
challenging since NSP14/NSP10 exonuclease activities are mea-
sured using gel-based assay, which is not compatible with large-
scale screening of compound libraries. To overcome this obstacle,
Mmaateswmammymmmmmsme
e energy fer (FRET) to d the activities of
NSP14/NSP10. Briefly, dSRNA with very low T, were labeled with a
fiuorophore and a quencher. The exonuclease activities of NSP14/
NSP10 gnize and the mi hed base pairs and
eventually separate the two RNA strands, thus dissociating the
quencher from the fluorophore. Therefore, the activities
of NSPldNSPIo emnudease muld be obtained by monitoring
the chang ent y. After pre-selection by an in
slcosaeaxlnmpandsmlemdmmemsymmm
thelr

and Nature [4] showed that coronavirus RNA repair compl
NSP14/NSP10 and SARS-CoV-2-nduced cellular senescence are
druggable targets for SARS-CoV-2 infections. Thus, SARS-CoV-2
RNA repair complex Inhibitor sofalcone and senolytics could be
applied to treat COVID-19 infections.

SARS-CoV-2 &s single-stranded positive-sense RNA virus belong

hibitory effects on NSP14/NSP10. The identified
NSP14/NSP10 inhibitors with low micromolar IC,, were further
evaluated using HCoV-OC43 and SARS-CoV-2 infected cells
Individually or in combination with d None of identified
NSP14/NSP10 Inhibitors alone could suppress the replication of
HCoV-0C43 and SARS-CoV-2. However, three NSP14/NSP10

to the f-coronavirus genus [5], able 1o attack the Y
ically

hib howed gistic effects with remdesivir 1o inhibit
0l replanon In Infected cells. The most potenl

16, 7). Compared to other RNA virus, ¢ irus have dr.
larger genomes {~30kb). To maintain the megmy of lhelr
and p lethal genesis, cor
aspedﬂudkﬂApmofmdngmechamsmthat.mesmls-
incorporated nucleotides from the nascent RNA [8). Such effects
were medmed by the NSP14/NSP10 mmplex containing an
di The RNA proof g compl notonly

identified inhibitor is sofalcone, which lowered the X, of
remdesivic by -5 fold. Sofalcone i an oral gastrointestinal
medication used in Japan with validated safety [14] and this is

expected to accelerate the translation of the current findings.
The replication of SARS-CoV-2 is the “root of all evil.” However,
what makes COVID-19 a deadly disease is the overwhelming
P triggered by the virus infected cells. Therefore,

emwedtherepllcmﬁdduymdso paired the th
eﬁemdmm;gents.espedaiymdmdemdogs.whkh
are Incorporated Into the viral genome to Induce premature
replication termination [9).

Currently, remdesivir is the only anti-viral drug approved by
FDA for the teatment of hospitalized COVID-19 patients.
According to the phase Wl dinical trial report, remdesivir
moderately speeds up the recovery of COVID-19 patients (10
Such therapeutic efficacy does not fully meet the urgent medical
demands imposed by SARS-CoV-2 infections and the approval of
remdesivir also raised debates among the scientific community. It
s important to note that most nudeotide analogs stop viral
teplcummtheyuelncormtgdmhwalgemm
Incorporation of L ide analog,
cmldaﬂmmtoﬁreecmeanudeoﬂdshsmmm:hew\s

strategies that accelerate the dlearance of virus-infected cells
could also be considered for COVID-19 treatment, espedially for
patients suffering from severe COVID-19. Soyoung Lee et al
showed that the SARS-CoV-2 infection could induce typical cellular
senescence phenotypes both in in vitro infected human diploid
fibroblast and in SARS-CoV-2 lung sections [4]. Such virus-induced
senescence (VIS) is indistinguishable from other forms of cellular

cells. It was found that these senescence cells are indeed sensitive
to senolytics such as Bel-2 inhibitor Navitodax and multiple
ki inhibiting fla ds Fisetin and Quercetin. F

genome [11]. Loss-of-function mutation of NSP14 in ¢ /i
significantly sensitized the virus to remdsMr suggestlng the
existence of a drug resk e d by NSP14
[12]. The ple set by suggests that targeting the
RNA prooﬁea:hg mmplex NSPI4/NSPI0 may unlash the
therapeutic effects of nucleotide analogs, which are the largest
dass of anti-virus drugs [13].

A "

wrthermore,

oral administration of these lytics to animal model of COVID-

19 infections reduced systemic inflammation and mitigated the
diseases.

The evolution of SARS-CoV-2 vadants is now becoming a new

for controlling the COVID-19 pandemic. Combined

strategies induding blocking the entry of virus, suppressing virus
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FLT4/VEGFR3 activates AMPK to coordinate glycometabolic reprogramming with
autophagy and inflammasome activation for bacterial elimination
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ARTICLE HISTORY

rapidly un 'eprowamnl in response to macroautophagy/autophagy, Recehved 18 November 2020
lbooohms demomu« ng i oo e ) S
culel involved In mese (hvee evants will pre critical potential therapeutic applications, Upon  Acoesd 20 Soptember 2021
S typhimurium infecticn, Twmmmmmmlmwmm KEYWORDS
phages, and FLT4 signaling inhibited CASP1 (caspase 1)-depend activation and  Aupx FLTAVEGERS:
pyroptosis but enhanced MAPTLCIACS activation for elimination ofthe bacterla. Consistently, FLTA  ghcobaic reprogramming;
mutants lacking the extracelluiar ligand-binding domain increased production of the proinflamma-  famenasome; pyroptesis
tory metabolites such as succinate and lactate, and reduced antimicrobial metabolites including
citrate and NAD{PIH in macrophages and liver upon infection. Mechanistically, FLT4 recruited AMP-
activated protein kinase JAMPK] and phasphorylated Y247 and Y441/442 in the PREAA/slpha subunit
for AMPK activation. The AMPK agonest AICAR could rescue glycolytic rcpmumnngmdwlm

applcation in N ng
ewmmmummemmophagsmgmowmm
auwtophagy, Inflammasome activation md pyroptosis to eliminate invading bacterla.

Abbreviati TMA: 3-methylad AICAR: . S-asninoimidasoledcart idie1-B-D-ribo
side; AMP'adenonnemmplwsphate AMPK: AMP-aaMmd protein Mnase; ATP: adenosine tripho-
sphate; BMDM: bone ge; CASP1: caspase 1; CFUs: colony-forming units;

FLTA/VEGFR3: mnmmu¢cwmnummmmwu lactate dehydrogenase;
LPS: lipopolysaccharkde; MAP1L.C3/LC3: microtubule-assoclated protesn 1 light chain 3; PEM; perito-
neal exudate macrophage; PRKAAT/AMPKa1: peotein kinase, AMP-activated, alpha 1 catalytic subunit;
PYCARDVASC: PYD and CARD domaln containing; ROS: reactive oxygen species; SOSTM1/p6Z: seques-
tosome 1; TLR4: toll-like receptor 4; ULKT: unc-51 like autophagy activating kinase 1; VEGFC: vascular
endothelial growth factor C; WT: wild type

Introduction inflammatary cytokines or chemokines, as well 2s macrophage

k . 2 pyroptosis, which might be coordinated with changes of cell
iedine ,ﬁm woeey ingi d‘{;’“ ap‘mf. ':::dml‘l 'mhosml :‘ metabolism {2]. Upon infection with Gram-negative bacteria,
:naz h ea oo lgm *fnl:‘ :lf,cn'”“":‘m :2 h:l' ?m; macrophage activation by lipopolysaccharide (LPS) s accom-
i rough. petterti-recogaltion ,l . o nd panied by marked metabolic changes lnduding uprcgulanon
efficiently remove pathogens [1f, Various processes are of aerobic glycolysis and the p

lved during ¢l e of the intracellular bacteria, includ-
: ' Jucti disruption of the Irn::ubnxyhc acid q'clc l"] These mmbolsc
g phagocytosis. and  sutophégy: P 00 of - peo: pathways not only provide energy, but also support
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ARTICLE INFO ABSTRACT
Article bstory: Sisce the first llllmduﬂm olsudium jodide =131 for use with thyroid patients almost 0 years ago.
Recrived 20 February 2022 more than 50 rodi have reached the mark hamdermofdumewndly
Revised 3 September 2022 cancers. The nuckear medicine paradigm also shifts from slely molecul o lide ther-
Acriposd 1) Sepiainbec 3022 apy to imagi jided h which is & d avital of pr cancer ther-
Avaitable ontme 23 September 2022 L AP
apy and an emerging medical modallry for pem:nallmt mediane. The m—guded umm
2 therapy highlights the systematic integs of targesed nuckear 4 s and radi de therapeu-
m 1ded ther tics. Regarding rhis, nuclear imaging serves 1o “visualze™ the lennm and guide mnhaupﬂllc mugy
irestoppntresini Sallowsd by adiinistration of 4 precise patient specific dase of radiotherapedtics fof treat
Targeted delivery 10 the absorbed dose 1o different organs and tumoes calculated by dosimetry tools, and finally mtd
Radicphurmacedticals maging lo predict the progaosis, This suau:y Jeads 1o significantly enhanced thetapestic efficacy.
Raudict b dsoiticy & pmenl and ) events. In this review, we provide an overview
of imaging-g d radsonuchide th for dulfe nmnrsn':haudvmdmemn
and neuroendocrine tumers, with a focus an d {op of mew rad and thesr preclinical
and cinical results, and further discuss abowt challenges and futuse per
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The cardiovascular system compased by the heart and the blood
vessels is responsible for continuously transporting nutrients and
oxygen to major organs | 1], The thrombasis in the arteries and
veins could impede the blood flow to the heart and brain and cause
the sertous cardiovascular and cerchrovascular diseases |2 Arte-
nal thrombosis derived from thromboembolism or the complica-
ton of atheroscierosis can dead to myocardial infraction and
ischemic stroke. while venoas thramboembolism can trigger the
mcreasing systolic pressure of pulmonary artery and the nght ven-
tcular failure | 1], Therefore, it is of great importance to assess the
vascular patency and hemodynamics for precise diagnosis and
therapy of cardiovascular diseases (CVDs)

The angiography is a highly effective and pawerful methoed for
clinical evaluation of vascular structure and function, The com-
bined use of computed tomographs angiography (CTA) and mag-
netic resonance  angiography (MRA)] of whole-body arterial
patency with assistance of different contrast agents {CAs) enable
the assessment af thrombolytic tr of stroke pati 14},
Hoth MRA and CTA bave unlimited penetration depth in evaluating
vascular patency, bowever, they face difficulties in assessing
hemodynamics due to the long-scanning of post-processing time

5L

In thix context, optscal imaging shows ments of fast fesdback,
high sensitivity, spatic-temporal resolution, and portability, espe-
cially the optical imaging in the second near-infrared window
(NIR-I, 10001700 nm ), which is featured with deeper penetration
up to millimeter scale, lower fl e and less ph
seattering in comparison with the imaging in the visible (400~
700 nm) and first near-infrared (NIR-I, 700-900 nm) range (62|,

- C;mrspamhq auther.
E-mut] adress. 2Aeali®salarduo (2. W)
! Thew authory comtrituted squally 1o this wiek.

Wt ket ongr 10 101 8ah 07T 11 Xm

The real-time and dynamic NIR-1I fluorescence anglography {NIR-
I FLA) has been competent in evaluating hemodynamics of ani-
mals (such as mouse and marmoset) with ischemic reperfusion,
middle cerebral artery occlusion and traumatic brain injury |%],
Hawever, the intninsic limitation of aptical imaging In penetration
depth hinders the visualization of deep-seated vasculature, There-
fore, the integration of different angographic modalities could
obtain imaging dimensions and dynamics In addition, all the
enhanced angiographic imaging is strongly dependent on the per-
formance of exogenous CAs and It Is significant to develop high-
performance CAs to simultancously meet the requirement of
angiographies in different application scenarios, In term of CAs,
lanthanide-based nanaparticles (Ln-based NPs) have shown great
potential in multimedal imaging, such as optical Imaging, mag-
netic resonance imaging (MRI), and computed tomography (CT)
| 1011 ], Their imaging performance is strongly dependent on their
components md smmun-s. whn:h have o be finely engineered to
achseve the of dal i w without sacrifice of
individual performance |17

To simultaneousty optimize the multimodal imaging perfor-
mance, sub-20 nm NaNdF @NaGdF, core-shell nanoparticles with
tunable shell thickness and high ﬂy:ullmiry (Fig. 13) were pre-
pared through the nanocl synthetic hod as
described elsewhere |1 1], The spherical nanoclusters are in a diam-
eter of 2.0 £ 0.3 nm (Fig. $1a, b online). The thickness of NaGdF,
shells (0, 2.1, 2.8, 4.0, 5.1, 8,0 nm) can be finely tuned by control-
ling the amount of nanoclusters (Fig 1b, ¢ and Fig. S1a-c online).
The elemental maps of NJNdF‘ONaGdh (5.1 nm) core-shell
nanoparticles < ate distribution of Nd™ jons
in the core and Gd*" jons in the shell (Fig. S1d online ). The effects of
shell thickness on the NIR-J fluorescence and magnetic properties
of NaNdF@NaGdF, nanoparticles were investigated after they
were modified with amphiphilic DSPE-PEG-CODH polymer 1o

2095.92731¢ 2001 Schence China Press. Publlshed by Elsevier BY. and Sckence Caina Press. Al rights reserved.
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Reprogramming Tumor-Associated Macrophages via
ROS-Mediated Novel Mechanism of Ultra-Small Cu,_,Se
Nanoparticles to Enhance Anti-Tumor Immunity

Yanhui Zheng, Yaobao Han, Tingting Wang, Hanghang Liu, Qiao Sun, Shijun Hu,

Jianguan Chen, and Zhen Li*

Reprogramming tumor-associated macrophages (TAMs) from tumor-sup-
mmm»mmmmmmh
tumor immunotherapy. However, there are few Mmhm
mummmnmmmm
mmuwmnmmmam
MWMMBWDMMM
mwmwaummmnm
mmmm muﬂmmu
tmv-umc th“ntpmmlnhmmﬂmb
trigger - of tumor necrosis factor rec

GMMM*WW%SMNW .

mummmwumuqmm
significantly inhibit the growth of melanoma tumor (816€10) by repolarizing
mwmmw mmmmm
WQMMMI’*MKBMM
csnnmunmmumiaummm
m«mmmmuw

1. Introduction

It has been well known that tumor cells
can recruit and control immune cells to
escpe immunological surveillance and
to promote tumor progression/'# Immu-
nosuppeessive cells, incuding regulatory
T lymphocytes (Tregs), myedoid-derived
suppressor celle (MDSCs} and  tumor-
associated macrophages (TAMs), usually
overexpress specific receptors o commue
nicate with the corresponding chemokines
redeased by tumor cells and immune cells.
They travel into the tumor microenviron-
ment (TME), and transform into “accam-
plices”™ of tumor cefls. which facilitate
tumor growth and tumar metastasis 4
In recent years, inspired by the immune
escape of mallgranches, tumor immuno-
therapy has opened a new gate for treat-
ment through wtilizing the nnate and
adaptive immunity of wmar p.-mrmsH

WMMM&ONMJM

Cuy.,Se nanoparticles in cancer immunatherapy.
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adal " the [
tumor | microenvi nt
(TIME) to reconstrudt immune survell-
lnce systemy 55 one of the most prom.
wing ways for tumor lmmunotheropy™
Training of macraphages to be immunosuppressive TAMs by
abnormal TME is an lmpactive immune escape pattern during
the tumor peogression, because TAMs are the majoe tumaon
infiltrating immunosuppressive cells in the TIME*#
Macrophages are highly plastic and can be divided into two
phcnohpn Le., proinflammatory or tumoricidal M1-like, .und
anti y or ty pportive M2.like macrophag)
The abrormal TME conming multiple stimulating fx.xora
such as colony stimulating factor (CSF1), meerleukind (1L4),
interlenkin-ad (1L-13). Lctic acul and prostaglandins 57191
which polarize TAMs to be tumoesupportive M2:lcke
macrophages. The M2-like TAM= contribute 1o the tumor pro-
gression, metastasis, and invasion by inducing angiogenesis
And rrmodrlmg the extracellubar matebe* = They also inhibit
ity by supy '-uTcdk:cln-lt)“"‘wa!olhr
p«ommnn role of TAMs in tumor-promotion and Lmmune sup-
pression, they have become a fascinating target for modulating
the immunosuppressive TIME to enhance anti-tumor therapy,
As a class of professional phagocytes, which constitute the
Innute fmmune system to form the first line for nonspecific

12
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Boog widely wtilized in chnic to treat solid tumors, the elficacy of radeotherapy [Iﬂ'] 3 nmuﬂy restricted hy
msufficient deposition of radiation enesgy and hyp iated tumor radior &S A
bainnmmnmtque numeﬁmmagammmm.mmmmofumudmm
Hesein, b [ fes (Pt NPs) are 1o sire syothesized oo the surface of Stewuneflo

Adv MR-\ (t d Mll—lx diowed hy 10 aoguire Pr NPs decorated membeane frag-
ments (PIMFS) fee reinforcing the lnam-nl cetcome of RT, Thaoks 1o the hgh-Z element inerinsic property

and the catalyty property o”’l Nh ind posing tumor 10, 1o produce axypen. MMFs not
omly effectively ampisfy radi duced DNA damages, but also sigrficantly enhance tumor axygesation
o the hyp d radio- and rep the tumor micro-

theseby enh. mmmmeﬁcxynvimhlkrmh«md«amdk!mmwmem

munogenic cell death (XD, the ge TUImoE AnCis quently elicit pmrm andi-tamor imenune
1eSpOnses im the presence of bvxlcml membeane I as mluul Via com-
Bination with programmed death-ligand | (FD-11) checkpoint Bockade, um ahuopl effects are
achieved (0 effectively Inhibet tumor metastases, wheress a koag-term | mfmofy effect (0 reject
rechallenged tumors is further observed, Theref iogenic Pe-hased therap forms present a
unique approach for enhanced KT to mhibit tmm( metastasis and recurrence by mmﬂng strong anti«

tumor immeeity.

© 2022 Elsevier Lid All rights reserved,

Introduction

Radiatherapy (RT) has been demonstrated 1o be one of the most
rellable tools to fight against cancer | 1- 1. During the RT, high en-
orgy Yonizing radiation {such as X-rays, 7-rays, and protons) are lo-
cally applied to destruct tumoes by directly destroying DNA or

* Comespording authors
Emat) ofvbresses; jrammeng®an et (008 Sho@uts sduon (2 Uk
yargurgzandwita oo n (G, Ving)

* These author corerbuted oquudly 2o this work

trinpac) (dreargs 10 NG| mamnd 2022 WNGSG

TMS-01I2/0 2027 Elsmeter Lat All nghts resesved

Indirectly producing reachve oxygen species (o kol tumor cells (4]
Although RT has been frequently used in the clinic, its therapeutic
efficacy is limited by several factors. When exposed to the highly
lomized radiation beam. only a fraction of the radiation energy would
be absorbed by tumors, while it can cause severe side effecss by
damaging adjacent normal tissues |57 Besides, the inadequate
oxygen supply that commandy exists in solid tumors has been con-
sidered 1o be the cause of tumor resistance to RT (2-13], Thus, de-
veloping effective strategics to concentrate radiation energy into the
tumor region and refieve tumor hypoxia woukd be beneficial to en-
hance RT treatment. Moreover, recent studies have uncavered that

100
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Argicle Magary. Mmllmuwmmmrmtm y of | hods including solvens ex-
Revrived B December 2001 and affindity st they have in ot capacity, efficiency or costs, Endotoxin
Recrived in revised form X Jamary 2023 contaminatices sl cesult i 3 large number of deaths (n glabal every yoas. “This necessizaes 3 mechaniszic
‘“"“"I X m’& i e ah Tor end 1 or inactivation. Herein we engineered a dephospborylagion reaction
on endosaxiss by a hety (CeOy) to attenuate the toxicity. CeD; prepared in phosphate-free
Keywords: bydrothermal m«mﬂy and efficently rmlyn'd the breakang of PO bonds in endosans.
Tasicity Catalytic dep of prosp d theer bnding with Toll-dike recepiors, NF-cB
Sructure-Activity Sebenmdim and peo- cymhm release. Airborne LPS was, fr the first time, inactivated (98] by
Erdorean this facie dephosphorylation fnﬂina A CeO; Incegrating colusnn displayed & 16-Told higher treanment
Nanomaterials capacity than mmemd m&m 10 dquetes odo«utu (mm ol protein sofution). Overall, our findings
Bizweraiak offer a different mech nsight for i of
Prosein purification © 2022 Elsevier Led. AR rights reserved.
Introduction development of methods to separate or inactivate endotoxing, ac-

Endotoxin, also known as lipopalysaccharide (LPS), is a taxin
discovered in lysed bacteria by Richard Pleiffer in 1982 |11 LPS
contamination of products or air is a g health ssue as it closely
relates to endotoxemia | ], sepsis 1] and respiratosy diseases (eg.
fibrosis |4! and mflammation response |4 ]). Strict thresholds of ac-
ceptable LPS devels have been set in diet and bhomedical products
[ This bas aroused substantial research interests i the

* Cormespondng authos.
E-mull agutress: |ouindsuda i (R L
T Egpuad contribrstiom o this pager.
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cording to their strocture characteristics, LS consists of lipid A and
polysacchanide moseties, which are composed of O-antigen, outer
core and Inner core with phosphate groups. In 1952, Westphal et al
reported the first phenol-water extraction method to remove en-
dotoxins by stability differences between proteins and lipopoly-
saccharkle in hot phenol %), Subhsequently, the discovery of
specific interactions between polymyxin B and lipid A of endatoxins
enabled the explorations of affinity adsorption methods |7, which
have become the mainstream technique for efficient endozoxin re-
moval 10,11, However, such methods are relatively onerous and
expensive, which has limited thelr broad applications, especially in
less developed area | 121 According to the WHO report, there were
still 48.9 millloa sepsis cases and 11 miilion deaths worldwide in
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Antibiotic-Like Activity of Atomic Layer Boron
Nitride for Combating Resistant Bacteria
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ABSTRACT: The global rise of antimicrobial resi (AMR) that 8N
Increasingly invalidates conventional antibiotics has become a huge threat to
haman health, Although nanosized antibacterial ogmu have Inm utcumlr ﬁ
cxplond. dny cmol ul’u:lmdy discriminat and \aij
the exploration of other antiblotic-like candidates — o

for dlnlcal uses. Hereln, two-dimensional boron nitride (BN) h are Ovplioatian Zeeing
reported to exhibit antibiotic-like activity 10 AMR bacteria. Interestingly, BN camirERon

h had AMR-ind ibacterial ulivhy vmhout uiuenn;

u:ondatyr:dﬁancehhng—l:ﬂ-mmd" played

in mammals, They could target key surface proteins (e.g., FisP, EavC, 'rom) in cell division, resulting in impalement of Z-ring
constriction for inhibition of bucteria growth, Notably, BN nanosheets had potent antibacterial effects in 2 lung infection
maoddel by P. acruginesa (AMR), displaying a 2-fold § ofumnlmt.Ovenll.dlmmdu:muudllutBN
nanosheets could be a p Ising n. ““-‘m b ! bacterla and p AMR

KEYWORDS; 2D mmmk nmmomry preteomics, moleculur dynamic simulation, .mfummobul resistance

INTRODUCTION antibacterial activities of graphene oxMes (GOs) have been

< reported in several bacteria strains,'' they exhibit a similar
:::;'T m‘:;:‘t}m;:ﬂ) -‘:1:“‘ olthocl:?{« :s‘:fal:; killing mechanism mammalm\ cells Including lipid

dation and b ges.'” This has bemmc the
microbes (ah wpcrbup) is lhmamntngmo:.ahh'ly to :’;: kq bt b e sl latises € RS
hulthcm costs, proforged illnesses, and i increasing motuhty agents. C ring the Y, festures (in. vims and In

witrp effectivencss, Wle toxicity in mammals, and specibc

B EXspoiee B iy Crii SnveArCiacs ek onCid Meicas urg«s of m»clobc o&muﬁubom) of antibiotics toward

efforts to devel biotics ;plm[ cells, such as he botth i i | I
G775 and telxobactin™ In contrast, research and develop- A : v ottieneck . p In d "‘:;'
ment (R&D) of conventional antibiotics have been scaled y e e W ‘5‘"" necessitate:. the
down in more and more pharmacy mcorporations,” Worse still, r of with -like

) In this study, we identified an sntimicrobial fal,

AMR cells may quickly dzve\oy s«ondary resistance  to

lidate the antsbi i that we are on the
cusp of the m«mllblmic o, alternatives to current
antibsotics, especially those with a different mode of action,

two-dimensional boron nitride (BN} nanasheets, by exten-
sively screening 16 ENMs in 2 multiresistant E. coli strain
tolerant to 24 antibiotics (Table S1). The antibacterial
by et o e MR ey o e N s v e i e A
. C dy, dmm ‘?um:f_w':l ?fm 3 h“' he;';:m ride mammalian cell lnes and animals, The susceptibility of the
po)ymer;, and mglmcnd “nanomaterials (ENMs).” Among

them, metallic and carbonaceous ENMs have exhibited distinet Mecelvedi December 21, 2021

killing mechanisms and tunable antibacterial activity in Gran- Moerptaii May 2, 3022

positive /negative (G*/G”) strains.” However, these nano [wbinbed: May 5, 2022

antimicrobial agents often display similar killing pathways in

microbes and mammalian cells, lvespective of their different

biological identifications.'” For example, although potent
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Immunotherapy of Malignant Glioma by Noninvasive

Administration of TLR9 Agonist CpG
Nano-Immunoadjuvant

Jingjing Wei, Di Wu, Songsong Zhao, Yu Shao, Yifeng Xia, Dawei Ni, Xinyun Qiu,
Jinping Zhang, Jian Chen,* Fenghua Meng,* and Zhiyuan Zhong*

Immunotherapy with toll like receptor 9 [TLR9) agonist CpG ODN offers an
emergent strategy to treat life-threatening malignant glioma. CpG is typically
applied invasively by intracranial and intrathecal administration which

induces not only poor compliance and lessened potency but also possibly
strong adverse effects and immunatoxicity. Here, it is reported that
immunotherapy of murine LCPN glioma is greatly boosted by
palymersome-steered intravenous and intranasal brain delivery of CpG. CpG
hmwhqﬂmtmmum
blood-brain barrier permeable and glioma and cervical lymph node-homing
CpG nanc-immunoadijuvant (t-NanoCpG) which strongly stimulates the
mammmmum&
proinflammatory cytokines in vivo. Intriguingly, both intravenous and
intranasal administration of t-NanoCpG brings about significant survival
benefits in murine LCPN glioma-bearing mice while free CpG and nontargeted
€pG nano-immunoadjuvant (NanoCpG) afford modest therapeutic effects.
Moreover, combination of t-NanoCpG with radiotherapy further boosts the
immunotherapeutic effects leading to more improved survival rate of mice.
This intelligent brain-permeable nanoimmunoadjuvant provides a new,
minimally invasive and highly potent strategy for immunotherapy of glioma.

1. Introduction

Malignant glioma with a highly Invasive
nature has poor prognasts with a five.year
survival rate of less than 5% worldwide."
Tumor immunotherapy by activating
host’s Immune response to repress tu-
mor and improve survival has brought
revolutionary breakthroaghs for cancers
including melanoma and nonsmall cell
lung cancer’! However, there has been
little progress in the immunotherapy of
ghioblastoma, as evidenced by the faiture
of recent phase 111 clinical trials with
anti-PD-1 therapy!'! On the one hand, the
existence of blood-brain barrier (BBB} sets
a blockade for therapeutic drugs including
Immumotherapeutic agents from reaching
wlioma sites.*’ On the other hand, malig.
nant ghoma is an immunologically “cold*
tumor which is infiltrated with a large
number of immune-suppressive cells such
as tumorassociated macrophages [TAM)
and  mycloid-derived  suppresser  cells
(MDSC) in the highly innate and adaptive
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ARTICLE INPO ABSTRACT

Keywonds: Cyclie dinnclooeides (CONS) as ! of interk penes (STING) agosists capable of strong

Polymersomes i inmate 7 e highly p % fior tmeoe iomunathersgy . The efficacy of thasee CONs

STING ageerits lslwwcvwM'nmlybytbﬂrhﬂdm.munwmkmdn-ﬁxwmqmmuwnmm

Cycty dotiontide Here, we regort thae red podymersomes (CPs) markedly enhance

eyl e researian and eytosaic delivery of @ synzbetic CDN, ADU S100, and Solster STING pecheay actvatian in
the Dumor s tussor deaind ymphmkgglvmdwnmlymmmmnmm

ival of BIGF10 meil bearing mice pared with free CON contrel. The superionity of CR-nedansd

CON delivery is farther vemified in combination therapy with low-don fractionalnd radiation, wisch brings
abost clearly stronger and longer-term hy effecys and p against tumor re<challenge.
Theca\')wmmo(nmmw(;mlhmnd‘ewmmmllv«yhﬂmdu’mw
un eff Strasegy 10 p

1. Introduction cytaki anxd stimaul, the ion of dendritic cells (DCs) and

cross-p af tumor antigens for subseq T cell priming (20,

Immunotherapy has turned owt to be an attractive way to cure cances

211, leading to effective anti.cancer therapy via intratumoral (L.t in-

wdeﬁrnmrevdndon.chaumzlng fongterm effects (1 1) In jecton (21 24). A synthetic CON, ADU-S100, combining with PD-1
recent years, | blocking (¥C8) thernpy using CTLA4 antibody has maved to clinical trials ln patients with triple-negative
nndbodlu[l'xll'blmnbo&a('» ulorl'[)l.lnndbodles[’*l“)hs breasz cancer or relapsed/ref Y CONs acti STING
been app d for the of mel lung cancer, and liver  pathway by binding to STING protein oo endoplasmic reticulum (ER).
cancer, Howeves, the respanse rate is only about 2086 {11 15]. Many However, CONs are anionic and hydrophilic, which renders fast diear-
me-:henhrrefot\ndmﬁmhuhnwvvlngm!henpyb, ance following 1 I injection and poor i i by anti-
18 chemath dicsurgery or other tm- ppm!ngullu(m},ludmgmhwbiunlhblh!ymdldumd
mune checkpoi inhibi [16.19), R dy, much has effieacy (0]
i d on Latoe of fi g:m{Sl’lNG).wwhulhnm}u Local delivery and dedlvery sy have been d o
Innate h invalved In the g of the perfe of STING aganist CDNs [20]. Mnnga-mkelnl.

antitumor T cell rupnns:. The activation ol’SﬂNG pnlmty by STING
agondsts, sach as cyelic dinucleatides (CON) Including c-&GMP,
c-EAMP, and cGAMF, drives the production of type | IFN and other

Prer seview under

mmadmmmmdlwlmedmbcnmamdy:mddmh\m
release and ach d cancer th I murine oral
tumor moded [27], lhnuuhcdlmﬂypoblummmllnmldduud
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