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Reporting Summary

Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency
in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name, describe more complex techniques in the Methods section.

X XX &

X] A description of all covariates tested

X

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

N A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

XXX X

Qur web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of cemeuter code

Data collection f’f ovide a description of . zf COmmerci zf open source and custom ¢ ed mec"f (o resferf the r:ffrtr:f in f‘a‘rrs <fudy spec ;fqu rh@ Version un,gd OR
str:& m-:r no softw are was i :;e;f

Data analysis Prm Yicde o {ff”'t 1 ,effon e/ ;;’fr commercial, open source and custom code used to andlyse the Jufra in this study, specifying the version used OR
5(*‘:{{« that no :(H!MGH“ was tsed.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made avallebfe to editors and
reviewers. We strongly encourage code deposition in a community repository (£ g GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data

Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement'adheres to our policy
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' The X-ray crystallographrc ceordmates for structures reported in thrs werk have been deposrted at the Cambrldge Crystallographm Data Center (CCDC), under
depesmon numbers 2207144 for the polymeric Ag??CuZZ nanoclusters, respectwely These data can be obtalned free of charge from the CCDC vra |
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‘www.ccdc. cam.ac.uk/data_request/cif. Checkcif file for Ag77Cu22 CIF file is given as Supplementary Dataset. All data supporting the findings of this study are
% available within the article and |ts Supplementary Inforrnatmn ﬂles Data are avallabie from the flrst author and the corresppndmg author upon request.
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Human research participants

Policy information about studies involving human research partic pants and Sex and Gender in Research.

Reporting on sex and gender Lse the terms sex {’5;;-;;}5:;3;;s'.r;:{'f.: ativibute) and gender shaped by soctal and cutturdd circumstances) carefully in order to avoid

- confusing both terms. Indicate if jindings apply to only one sex or gender; --"‘a-'-rrr%w whether sex and gender were considered in
study design whether sex and/or qender was determined based on self-reporting or assigned and methods used. Provide in the |

w irce data :wai“t,"r”i’failé‘a't:?{ff sex and gender data where this information has been collected, and consent has been obtained for |

sharing of individual-level data, provide overuall nwnba:s in this Reporting Summary. Please state if this information has not

ébaan collected. Report sex- una’ gender-pased analyses where performed, justify reasons for luck of sex- and gender-based

- analysis.
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Population characteristics Dafrrma the covaricie- rar’a vant population characteristics f}; i’ha ALman resear ::"h participants (e.q. age, genotypic

§:n,{ rmation. past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study

%*’ff”ah;*’f que ;fnufa and have fa,sz" iy to add here, ;rff "See above.”

Recruitment UE”EL?’;GE* now ;:*”f "ff ants were recruited. Qutiine any potentiol self-selection bf’f:m or other f}fua{’i that may bt"’ present and
hpn zf ese are | :{a.s}f tO ;r‘wm Ct resudts.
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Ethics oversight dentify the organization(s) fnr;*f r;,,,,wuw jwu study protocol
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Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat. pdf
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Life sciences study design

All studies must disclose on thase pOINtS even when the disclosure is nagat:ve
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éz’"ime rige z‘ww sample size was determined, f;*’ef-?h:f;'-' g any statistical methods used to ,Uff"d("‘f{?f mine sample size OR if no sample-size calculation
was ,uarmr*rw:’ describe how sample sizes were chosen ar ;J Dre 1,(?1’ ar :émnmwpr M Y f!:r 'SE sumps*f’ 512{:*:5 are m,rfmmt ;
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Sample size
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Data exclusions ansba any gata exclusions. If no dato were exc *‘mwdﬁ Ot {ha nufysas state so OR if data were exc iudad ﬂ’f’:—-( rie the exclusions and the
; ft‘?if@ﬁﬂk* hdw:fd H*am ;r;{ﬁfai}tm{; W nathw exc ;’L.rfn.; cri sfwf"z were pre- f*sf’}b!fsfwd
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Replication f,f-’z?’bf nh > the measures taken Lo verify the reproducibility of the f'_""}f;}{—?‘.-"%#'?'? ental )‘rnmn% fj rJ!,! attem pfs at rap/'fc*utmn were suc wssfui ronﬁ m rhfs
OR if f; f“f‘it“f{* e f"’f"’\ finc 'ff?a; :f‘;::;r.—f" were nol replicated or cannot be reproduced, f“(“f(- Ff?h ur*d fJ’a ‘n. fu‘:w M«f'?y
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Randomization | Describe how samples/organisms/participants wore aliocated into experimental groups. If allocation was not random, describe how covariates

4

M?r(* controlled OR if this is not refevant 1o your study, exploin why

= R ALY

Blinding ‘)at;f*r'f be wh *Un 1 the investigators were f.JF:{;fu d to group allocation during dara collection and/or fmaf}_sh If bhnu’m g was not posafbff*
| dascr;f:ra Wby ”H axp;a‘m %hy b ff?d!fff.} was 1 uf re fev unt m your aiudy
Behavi | & social sci tudy desi
All studies must disclose on these points even when the disclosure is negative.

Study description :"ar:e ffy -‘.’J’P‘:(H e ifn: szud}x fype ing fudfnr* whether dota are f;unnr a‘nm{’ qucﬂxtaiwa or m;xa‘d rmﬂthodi (0 g. c;ua!sb::t:va cross-sectional,
qmmf;fﬂm*mxpf rimental, m:xe‘«*(} mar! z:i ausé* ﬂz_‘udﬂ
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Research sample State the research sample {e.q. Harvard university :.a;df*wrm;’unfz“ wﬁugws in rural mrffu) and prov ;da raies ant demographic
information [(e.q. age, sex) and indicate whether the sample is representative. Provide a rationale for the study sample chosen, For
*m};m mwm ng Umafff“f; {J(?Iﬁf 2ls, please describe the dataset and source.
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Sampling strategy Describe the sampling G proce dure (e.g Snownal, -f-ff-"'f-i‘f'fﬁ'fi-.f.‘a:f, convenience). Describe , the statistic {}'f methods that were used to |
(predetermine sample size O if no sample-size calculation was performed, desc n"ia how sample sizes were chosen and provide a
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(rationale for why these sample sizes are sufficient. For qualitative data, please indicate whether dote sotoration was considered, and
what criteria were used to decide ihm no f:ﬁfe‘wr san ?p!;nq was needed.
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Data collection Provide ffffff?ifﬁ abauf Um c'faf'fz collection procedure, inc fuz:ima the* instruments or dmn: ) U‘if’(‘f to fec"ord Cf?f" data (e.g. pen and paper,
computer, eye tracker, video or audio eqlipment) whether anyone was present besides the participant(s) and the researcher, and
gmmm the re:-wmrr;w WS b; ?dw experimen f?! ¢ "}H“ff' ?rwdf’f,z the afudy hypothesis during data collection,
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Timing indicate the start and stop dates of data coliection. if there is o gap between colfection periods, state the dates for each sample |
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Data exclusions f no data were excluded from the analyses. state so OR if data were exc luded, provide the exact number of exclusions and the
{f::fsar}c;fe b@h;nu zhmr? ;r}d;ru{;: M;f”f A szfzvon r,;ﬂm were pre-establis hm
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Non-participation State how many participants drnpp: ¢f :,w’ ‘declined part, Lrpatfc;n {:;mj the reason(s) given OR provide response rate OR state that no
| particinants dmg;'pf d ;}u{xrm fsrwd i[?a;” nation.
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Randomization If participants were not gliocated into o serimental groups, state so OR describe now participants were alfocated to Groups, r’md ff ]
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Ecological, evolutionary & environmental sciences study design

All studies must disclose on these points even when the disclosure is negative.
e T
Study description | Briefly describe the study. For quantitative f’fr.z?:;r mdwwf eatment fuctors and interactions, design structure (e. g. factorial, nested,
!nwmrhn: aly, nature and number of exper) frmmf unit 5 1w replicates.
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Research sample Describe the r‘f—?;:f?{‘frt:f? sample {e.q. ¢ f;a‘r'f;;- Frame) ff'h.;q i Passer domesticus, all Stenocereus t "fur bt"‘ﬁ* wil f?fﬂ Grgan pre LE?C (s N&’HO!?E‘/
| Monument), and provide o ratior 1le fo > sample choice, When raf?;"a?vuni; agescribe the organism taxa, source, sex, age range and
Lany manipulations. State what population sf'?sf? sampie is meant to represent when applicable, For studies involving existing datasets,
describe the data ond 7its source.
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Sampling strategy Note the sampling procedure. Desc i"fbt the statistic c;rf methods that were used to predetermine sample size OR if no sample-size
("Uf(‘uhf}ff{}:’? was per wmeu‘ <,; 5Lffi3i: /"n*n ;rr*;;!e :z:fsz were ¢ hu:,er? ;:mu prude a raffonﬂ/e jor why fhc*se sampfe sizes gre Jufﬂuent
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Data collection U{:"nﬁb'@ {f?f“ data co f!m tion ; FOCE Jm > including who f'ﬁ'“f;'{if'tjfﬁ,’{f f'f}ﬁ"i ata :J;??‘?fff how.,
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Timing and spatial scale  indicate the start and stop dates Of aata coliection. noting the frequency and periodicity of m;ff*f;,,::m and providing a rationale for
'{"m?se? choices. ;’; there is a gap between collection periods, state the dates for eqeh sampie cohorl. Specify the spatial scale from which
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Data exclusions if no data were excluded from Ihe analyses, state so OR if data were E‘X(.ftidf.’d describe the exclusions and the ra{rona!e bemnd i'hf;’ﬂ‘} ]
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Reprod uc]bility !}rmnzm the megsures mf«(f*n to verify the rey producivility of expe f‘f”“’t’.’r?f,{}fﬁf?f,u’!'}*{,{‘ For each experiment, note whether any attempts to
,rﬁpﬁm the experiment failed {?R H{}:ff* that xrm Glke vr;;m Lo re pm{ the f’X,{J'f”’!? ent were successful.
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Randomization | Desc ff’f"*r' ff{hﬂ.r' sampiessorganisms/participants were allocated into groups. If allocation was not random, describe how covariates were
L ontr "siimi ;fw‘"us' (s 1 10t f'ﬂn’fm:;f'ﬁ’f o your study, explain L,,
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Blinding Describe the extent of blinding used during data acquisition and analysis. If blinding was not possible, describe why OR explain why
b:ma:’mq was not relevant to your JuGy
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Did the study involve field work? Yes & No

*

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If vou are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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Materials & experimental systems Methods

n/a | Involved in the study Involved in the study

ChIP-seq

Antibodies

Eukaryotic cell lines Flow cytometry

XXX s

Palaeontology and archaeology MRI-based neuroimaging

Animals and other organisms

Clinical data

Dual use research of concern

XXX XXX
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