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1. Begin your search

e s

'.’fra LeapSpace De¢———0 :fl LeapSpace

Conversations

Seaweed cultivation for protein and carbon cag...
Microplastics and human hoalth offects
Microplastics and human health

CRISPR gene editing advancements

Biomarkers associated with depression

Q-

[F Explore topics

e Temporary conversation

Discover deeper insights

Based on peer-reviewed abstracts and full text

How can seaweed cultivation contribute to global protein supply while capturing carbon? e

528 Find experts £51 Find funding

1. Formulate your query — Simply ask your question or describe your request in a natural, conversational
manner. The tool supports complex research, including interdisciplinary fields.

2. Add your own files — Upload up to five files per conversation and ground Al responses in both your work and
the published literature. PDFs, Word documents and additional text formats are supported.

3. Choose your search type — The default search explores a topic, but you can also begin a search to find topic

experts or funding.

4. Revisit previous queries — Conversational history provides an overview of your previous LeapSpace searches
in a tab to the left side of the screen. There you will find up to 10 of your most recent searches listed, along with
an option to load older history items - LeapSpace stores up to 200 conversations in total, with a maximum of

20 exchanges per conversation.

5. Begin a temporary conversation — Temporary conversation mode is designed for conducting exploratory,

sensitive, or quick queries without retaining the chat history.
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2. Analyzing search results

1.

3.

Copilot steps
Creating a plan te respand te your query
Performing keyword scarch

pvscal yleld®* OF purtrit® OR amino ackd")

i OIR *

Performing keyword search
. " 5

capture” OR “carbon sequestration” OR “blue

e and long-term carb<n sequestration potentisl?

Performing keyword search

W

e seaweed cultivation systems?

LagSoace in powered by S00v 04k indl Adi-tent onters s Elaevier and a4 rescornes

Seaweed cultivation for protein and earbtn eapture

while eaprusing earbse?
Copilot steps >

Seaweed cultivation for protein and carbon capture

e How seaweed cultivation can boost global protein supply while capturing carbon

d cark ough
mackanism:
1. Highrprotein blomass generation, sxpecially when nutrients are optimized
2. Substantisl earbon fxation during growth, with some portion stored loag-tenn 23 pamiculate e

dissslved onganic carbon.
3 a5 reduced emissions, and lew
Lundwater reqarements.
Summary table
Domain Ny mehanisms Evidence
Pratein suppdy « Wastewatesipencess-wabor cultivation bscats poeh coatent ard ORCREN
el Semwersd can reach Bigh procen bevels anderee msalemathe (43
protedn, « Biorefnaries and Inproved extraction Increase protein
recoversbaty
o Very bigh o 2y oo down Ol = Carbon expored a1 a0, .,
POC ¢ ROOC becormees kong term stenige. » Carbeon Sk etimaces e g g w,
ultheat e systerre are Rae (cepenadirg e fate of biomrucis) =
recycle suorie o w,3,-,
ystemn & co- Farbon cageune. » Wastewater-Sased culthvation remaves NP whis =

producing protein sich biomass.

a © R

oy Puiers. A reapnsen may sy n sty Ghaes etk

Review the answer steps — LeapSpace always displays the steps it takes to answer your question. This
transparency builds trust and supports an essential skill in the age of Al - computational thinking or breaking a

problem into parts and solving each step logically.

Examine the topic overview — Review the structured topic overview to see the main points quickly. The

Summary synthesizes content from relevant documents.

Ask a follow-up question — You can use the follow-up feature to elaborate on specific points from the report,
refocus your query to explore new perspectives, or zoom in on a particular area of interest.
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3. Build evidence comparison tables across
the literature

Microplastics and human health
LOnNuernce Levew

High confidence that these themes represent the major open questions, as they appear consistently
across numerous reviews that highlight methodological limitations, research gaps, and missing long-term
human data.
If you'd like, | can also generate:

« a conceptual diagram of research gaps,

« a prioritized research agenda,

« or a more detailed breakdown of gaps by exposure route, organ system, or particle type.

@

> What are the potential pathways through which microplastics may affect human health?

Show all 33 references B Explore as atable A1

Follow-up Suggestions

> How do microplastics interact with the human immune system?

- What are the long-term health implications of microplastic exposure in humans?

Ask a follow-up question

g

LeapSpace is powered by Scopus data and full-text content from Elsevier and other publishers. Al responses may vary in quality. Share feedback

Add a column e

Column name

[k column name Add paper(s)

Enter DOJ, Pil or EID {add multiple separated by comma)

Dascribe what you want this column to do. ||
https:/idol.org/10.1016/).asr. 2025.03.022, S0014579324001234, 2-52.0-8512;

Add description

Cancel

Add paper(s) +

1. Extract evidence into a structured view — Click "Explore as a table" to lift the underlying references into a

comparison view — cited papers become rows, key evidence becomes columns.

2. Shape the table around your question — Add columns, refine the dimensions you want to compare, or search

across the papers to surface the findings that matter for your synthesis.
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4. Explore the Reference details pane

and verify claims

Seaweed cultivation for protein and earbtn eapture

while eapeusing earbse?
Copilot steps >

Seaweed cultivation for protein and carbon capture

How seaweed cultivation can boost global protein supply while capturing carbon
d cark
ough

mackanisms:

1. Mighrprotein blomass generation, sxpecally when nutrients ane optimized
2. Substantisl earbon fxation during growth, with some portion stored lomg-tenn 33 pamiculate e

Protein from scavweed aquaculiure
Survaningsyas, LT, © e, ; Pangestut, A,

Fusure Proteine: Saurees, Precessing, Appleations and the

Bioeconomy 7

« Ehwevir + Gsher + 2003

Fosations LMBENT

view at publisher @ Virw Scopus desument A

Meutral Tren e

The reference discusses seaweed's bigh peotein

enzymatic, micrubial) but does not address

eulthation y
approaches. Thas, while the general topic of
saaweed a8 3 altemative protein source and
improved recoverability i sligned, parts of the claim
10 e civectly supported.

dissslvad onganic cabon.
3 39 e reduced emissions, and lew
Lundwater reqarements.
Summary table
Domain Ny mehanisms Evidence
Pratein suppdy « Wastewatesipencess -wabor cultivation bscats poaeh coatent ard OACAEN
el » Seaweec] can e g prooein bevels and eree s alsemative '[0
protein, « Boefineries and ingroved en1raction increase protein
recoverabaty
o Very bigh o 2y o e OO « Carbion exported s a1, .,
POC ¢ ROOC becormees korg term stenige. » Carbeon Sk etimates e g g m,
ultheat e systerre are e (cepenatieg en fate of biomruris). =
recycle suorie o w3, -,
ystemn & co- £arbon cageune. » Wastewater-Sased culthvation remaves NP whie =
el peodhucing petsin fich bicmass

o ]

By Puiers. A reapensen may sy n sy, Ghacs ek

v

Do o find it wsaial? A Yeu 2 Mo
Abstract  Escerpts

Seanweesd frs been wed 1 it fioced i L
anchem o
murise flom peses a higth po L, some of whtich evens

et g B 7% o it diry weekehiL. Apart fom bsing 3 potential
woure of pootes, bicactive derivatives of ssrweed prisein alu

Reference details & *
B sccpusstatract Chagtar 6

wontent (U to 47% dry weight] and notes
dervgloping eatraction tochniques (sabeont,

2 trvatiy
28 EVE, olbesity, casscrer, 006, A% 3 el searweed bevosse an
it commAdity in the sritirl, i, 5nd health
Industries et for seanweed

T il

the

, e
pevblbem of highly seare sgriainrd L, 35 well a5

Verify claims and explore sources — Clicking on a citation number will open the Reference details pane, which displays:

Bibliographic details

The option to export the reference

Trust Card — shows how closely a claim aligns with its cited source, answering: is this claim actually supported by the

source being cited?

The Passage from the source that supports the claim
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5. Validate insights across the research landscape

1.

Sesweed cultivation for proein and earbon capture

Coplotsteps >

Seaweed cultivation for protein and carbon capture

How seaweed cultivation can boest global pratein supply while capturing carbon

P and &
machanisms:

1. Migh-protein blomass generation, ¢1pec.ally when nutrients are optimized

arbon with same portion stored loegrtenm a3 partieulats oe
dissaived onganic casban.
s, h 23 nutrient remeval, reduced emissions, and lew
Lund fwiiter requirements.
Summary table
Domain ¥y meshanisms Evidence

Pt gy - WassewatietTprocess-wates cultivation bocats prosets content and
protein, = Eorefineries and ingroved exiraction Increase peotein
mcovenbaty

Carbon capture h prievary producthity et dewn CO « Carbe ex

mceroes borgd Ber vt cringe s Carkeny
ultheatend wysters are lange (depenadrg on fae of bormsa).

Vemegrared < IMTA systems recycle suasients and enhance both bicmuss and

systoms & oo carbon captuns. « Wasbewater Sased cultivation remaves NP whike

benelins et ich biomass,

Claim Radar cad X

Procevieg stops > °

dertified claim
Wantewater/process-water cultivation boosts protein
content 3nd yieldh

T8 related documents

D Seppont ee— "
Mined — B

T Contradicy = )

B by Insights

= Slaim serts waREw IS IErOsRI-nater Sultivaticn
saises peotein comtent and yields in bz

Shaw more

o you fnd Clalm Radar helpfu? D ves D Mo

TTsuppen  Gued  Deomtrasier

Lasgispace it powered by Scopum data s Sul bt contare o Timeiensref ot puiahars. A8 iesparses mir viry bn sty Shuks Sesdct

v

it oty imsreasts. ot
samod: A met-analyvis

Sl ; P, ; Taih. G
el Resensth 7 + Jow

Wekstionn

Culivation of U fenesérata using heming producion proces waders
increases biomuaes yiskd and proteie contast

St I ; Gustieos, 0, Kalder B, ; Toh B, | Pl H

Frontiers in Marie Seience 7 + Jousnal + 000

TP ctaionn

Check claims against the broader research — Claim Radar validates Al-generated insights against the
broader research landscape. It identifies verifiable claims within a response and tests them against up to
40 of the most relevant sources across 100M+ Scopus-indexed papers - showing whether evidence
supports, contradicts, or presents mixed findings, with clear visual summaries and an evidence trail. It

answers: “What does the broader research say about this claim?”
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6. Find experts and potential collaborators

Seaweed Cultivation
& Aquacultisre

Summary Table: Top Experts by Domain

Ky Experts

Hi P.D. Husuma, Piater
Amalo, Rigah Prathed, Adrian
K. Macleod

Déarse Purcell, Jodo P, Trigo,
Kristoffer Stedt, Juyani

Macroalgal Carbon
Capture & Blue
‘Carbon Modeling

ga, Maria Haryes

&1 Chen, Xhiting Feng, Rulmin
Zhang. Ellen Ould, Bin Li

. and culth

Ask a follow-up question

Wity They're Relevant

Work on Kegpaphyeus and
Eucheuma culthvation, growth
optimization, and sustainable farm
design

Lead research on seaweed protein
extraction, functional foods,
Blochemical profiling

Produce high-impact work on
DOC/POC pathways, carbon

accounting frameworks, and

macroalgal carbon fate

1. Experts in Seaweed Cultivation and Applied Aguaculture

Cirations

e

@

8 Iy

perfarmance, bischemical composition, and

LeapGpace ks powensd by Scopus data and full-text content from Elsevier and other publishers. A1 resporses may vary In quality. Share fesdback

1. Identify topic experts and potential

collaborators: Identify key people working in
the field by asking LeapSpace—using the ‘Ask a
follow-up question’ feature—to see the top
experts or to suggest potential collaborators

2. Review the list of Active contributors — LeapSpace generates a list of people who are working in your specific topic.

3.

Seaweed cultivation for pratein and carbon captura

Experts in Seaweed Cultivation and Marine Protein

Leading Experts on Seaweed Cultivation, Seaweed-Based Protein, and Macroalgal

Carban Capture

Below is 2 structured synthesis of the most relevant exports identified from the retrieved author data.

These individuals

seaweed cultivation, marine protein, macroalgal carben sequestration, or carban-cycle modeling.

Summary Table: Top Experts by Domain

Domain Ky Exports Wiy They're Relevant Citations
‘Seaweed Cultivation Ni P.D. Kusuma, Pieter Work on Keppaphyeus and .
i o Fllah Adéan " " I,
K Macleod aptimization, and sustainable farm
design
Seameed Protein & Diane Purcell, Joso P. Trigo, Lead research on seaweed protein = (5
Extraction Kristoffer Stedt, Jayani watraction, functional foods, -
Technologies Samarathungs, Marlsbayes  blachemical profiing =
Macroalgal Carbon SiChen, Xiuting Feng, Fusimin  Produce high-impact work on 5758
Capture & Blue. TZhang, EllenOuld, Bin Li DOC/POC patimays, carbon =) (8]
Carbon accounting frameworks, and .
macroalgal carbon fate
1. Experts in Seaweed Cultivatien and Applied Aquaculture
Hi P.D. Kusuma
Fotus on and eultivation and
bisactivity 4,
Piater Amalo

Fisk a followsup question

]

Elvier and cthur

Author preview

Adrian K. Macleod a

Marching documents  h-index  Citations

12 n 872

View profile 71

Matching documents

Production of acetons, butanol, and ethanol by
fermentation of Saccharina latissima: Cultivation,
enzymatic ydrolysis, inhibitor semoval, and
fermentation

Schultze-Jena, &, ; Yrooo, AL ; Maclecd, AMA, ;
Lépez-Controras, M, ; Boon, MA,
Algal Research A = Journal « 3002

2 citations

Ensiling of sugar kelp bioimass for biorefining
Lamen, 54 ; Ma N ; Hou X, ; Bak, UG, ; Bierre, AR
Biomazs and Biosnergy 7 + Joumal « 201

T citatices

Is social license tooperate relevant fos seaweed
cultivation in Europe?

Billing, S-L. ; Bostan, J. ; Tett, P, ; Macleod, A,
Aguocubture 7 + Journal + 2071

42 citatioers

Effects of seeding method, tining and site selection on
thae production and quality of sugar kelp, Saccharina
latissima: A Dandsh case study

Bederskov, T, ; Miskien, MM, ; Basmussen, M8, ; Sioth,alal §

Reubn A

Dive into expert insights — You can deep-dive into any person on the list to review their experience and past work.
This data is sourced from Elsevier's Scopus database.

LeapSpace Quick Reference Guide September 2026
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7. Explore funding opportunities

1. Inquire about funding — To find out who is
funding research in this topic, use the ‘Ask a
follow-up question’ feature.

oW £10 seaweed pultvaTion contrsute to global praten supply while Lapturing cansenT

Copilot stegs >

Seaweed cultivation for protein and carbon capture

How seaweed cultivation can boest global protein supply while capturing carbon
1 Pt pr b rogh

machanisms:

1. Migh-protein blomass generation, sypecially whan nutrients ane sptimized
2 Sulsstantial earben fxation during growth, wth seme porion stored leagitenm a8 partizulate o
dissoived orgasic carbon.

L3 elimate i 13 striant remeval, redused emissions, and lew
Lundfwater nequiremeses.

Summary table

Doain iy e harisims Evidence

fprocess-waler Cultheatk acin content and 1)@, (@,
yaelcs. » Seaweed can reach high protein levels and serve as albemaiive & g
prosein, « Blorefineries wnd improved exiraciion increse proteie

recoverabiity.

< Very bigh prissary prodsith oot Oy « Cacbooe expoted 64 4,9, (8,
PO e AENOC Descoenes k-t stoeage. s Carbon sink extimaces foe

CRCIA

sttt syvterr ave Lange (degemelig.on fate of biorasa) =
ntgrated = IMTA gyhems FecyChe ratreents and snhangs both biomass and CE
P . warbon capbane, = Wastewater based tion remiees NF whits -

i prsusting et Ach b,

‘what fending opportunities exist in the 1.5, for this toplc?

0 ]

* M e mary ary i . Share eedhuck

Seaweed cultivation for pratein and carbon capture v

a
Funding preview e X

Funding Institutional  Funding opportunity
Measurement Science to
Promote Water Quality and
Health in Aquaculture

Funding opportunities for seaweed cultivation and carbon capture
.. Funding Opportunities Relevant to Seaweed Cultivation, Marine Pratein, and
Ocean-Based Carbon Capture

Belowisa of the funding ities from you that meani. support
work on seaweed aquaculture, blue carben, maring biemass, sustainable marine pratein, or enabling

technalogjes for carbon removal and aquaculture systems

National Institute of Standards and Technology A USA

anly are included. mary: bednergnist.gov
Summary Table: Most Relevant Opportunities
Awarded amount  Type
Oppartunity Funder Amcumt Wiy s Arlevant Citations $8576+USD Individual fellowships
Apply for funding 7
WVenture¥ell Ocean VentureWell $10000  Supportscccan-data techand £
Enterprise Acceberator innovations; strong fit for MY, =
carbon accounting, seameed-fam Summary  Eligibility detsils
moeitoring
NIST, in collaboration with the Institute of Marine and
P — e PRCTTR — - Environmental Technology (IMET), is seeking a past-
Health in Aquaculture RED Including nutrient dynamics doctoral sciontist to participate in moasurament scince

important to seaweed and IMTA

research 1o support the development of sustainable
inthe US. be. i
through the complementary capabilities or both

NOAA: Population NORA Mot listed  Supports ecological modeling for ET) T ding advanced analytical ilities at
Assessment Madeling ‘squaculture; relevant for NIST (e.g., LC-HRMS and LC-MS/MS, GC-MS) and a state-of.
for Marine Aquaculture semneed-ecoaystem Interactions the art aquaculture ressarch centar 3t IMET, Potential
research areas of interest includie the development of
BARD Aguacstire & BARD (US- 4600000 Funds algae, seafood, and ] ‘encithn 1ad saliective metteds for detarmnining o
e e et oo e contaminants, such 18 hormanes, metabalites, 3nd feed by-
reqquires US-israel partnership PProducts in recirculating aquaculture systoms (RAS);
o evaluation f passive sampling devieas for mimicking the
i ion of tasgeted organi inants in RAS;
NAL ScamaterCarbon  L1S. bl $I4401  Strong thematic lnk toocean “ study of antibiotics used 18 food supplements in
Capturs & Hydrogen Research Lab carbon pathvers; enabling aquaculture, particularty transpart through the water,
Production carbor<aptune tech metsblic by-greducts, and development of nevel
troatmant ralytical
NOAA:Inter-Ocean NoAA Notletsd  Supports foundationst » e off Aavor s In water
including the developmant and evaluation of novel

Who are the experts on this topic?

ralegy

y i jation by
‘other fiter feeders in marine aquaculture; and

8 E
aquacuiture animals and water.
tisrers e leacs w Keywords: o

2. Review funding sources — You can see a list of the major funding sources for this area of research.

3. Identify specific funding opportunities — You can drill down into specific funding opportunities that are
behind each funder, which may be a source of funding for you.

LeapSpace Quick Reference Guide September 2026



8. Create a report of your findings

Experts in Seaweed Cultivation and Marine Protein

Leading Experts on Seaweed Cultivation, Seaweed-Based Protein, and Macroalgal

Below i3 a strustured symthesis of the mest relevant experts identified from the retrieved auther data.
i % expertie in
seaweed cultivation, masing precein, macroalgal carbon sequestration, or carbon-cyele modeling,

Summary Table: Top Experts by Domain

Dormain ey Experts Wiy Theyy e Rebevare Cinathord
Beamweed Culthtion, IR Kisussa, Pletes Whork 50 K poembyrru ased - .-
& Aapaanstrure Amabo, | Adrian [ groach =@
. Mk crptiesization, and szainabie e
design

Seamecd Brotrin: & Ehar Porcell, Joko B Frige, Load rosearch on semed protsin Ca
Extraction Kristelfer Cede, Jayard extenction, hetional Focs, e
Technologhes Sarmarathungs, Marts Hapws bctermical peofileg %
Maxrealgal Carbon 5100, Wooting Fen, Rk Procuse ighviespct work o C
Cagturs & Blus Thasg, Ellen Ould, Bin LI DN POty carben =) 5
Carkesn Medeling Lo [ravewie s, ared

ristbalgal cickon fite

1. Experts in Scaweed Cultivation and Applied Aguaculture

MiP.D. Kusuma

Feeus en 154 Sargasiun i pe i pesitian, and
Ebnetivity 4 .

Ploter Amala
2 yeu ke 8 shert repert far my team about this and include disgrams? 0

0
Lescigc rmres by eogne-dac s et ot b vy b ity e ek

1. Generate a report — Use the ‘Ask a follow-up
question’ feature to create a report to share key
Carton Cagrure findings with your team.

Seaweed cultivation for protein and carbon capture v

3. Diagram: Protein & Carbon Pathways in Seaweed Cultivation

=
|

Biomass
Protein ‘ ‘ Carbon fixation
‘ POC export RDOC formation ‘

Long term storage

Figure 1: Seaweed nutrient uptake drives biomass formation, protein yield, and carbon pathways 1 'z

7)) 12

Nutrients e

Matching documents

Production of acetone, butanol, and ethanol by
fermentation of Saccharina latissima: Cultivation,
enzymatic hydrolysis, inhibitor removal, and
fermentation

Schultze-Jena, A. ; Vroon, R.C. ; Macleod, A.K.A. ;

Lopez-Contreras, AM, ; Boon, M.A,
Algal Research 7 = Journal = 2022

32 citations

Ensiling of sugar kelp biomass for biorefining
Larsen, S.U.; Ma, N. ; Hou, X, ; Bak, UG. ; Bjerre, A. B,

Biomass and Bioenergy 7 = Journal = 2021

Tl citations

Is social license to operate relevant for seaweed
cultivation in Europe?

Billing, S-L. ; Rostan, J. ; Tett, P. ; Macleod, A.
Aquaculture 7 = Journal = 2021

42 citations

Effects of seeding method, timing and site selection on
the production and quality of sugar kelp, Saccharina
latissima: A Danish case study

derskov, T. ; Nielsen, M.M. ; M.B. ; Sloth, J.J. ;

Rruhn A_ -

2. Analyze the report — LeapSpace uses the previous turns as context and generates a structured report,
including a diagram. It also pulls in the associated references from the earlier steps — combining

everything found in one place.

LeapSpace Quick Reference Guide September 2026
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9. Generate a Deep Research Report

Discover deeper insights

Based on peer-reviewed abstracts and full text

Which seaweed species exhibit the highest protein yield under varying nutrient and light conditions, a
nd what physiological or biochemical mechanisms regulate their carbon capture efficiency and amino
acid synthesis?

0 |4® Deepresearch x ‘ a

B Explore topics 5% Find experts 1 Find funding

1. Develop a comprehensive, well-reasoned report — Deep research takes your exploration a step further—
producing comprehensive, well-reasoned reports in minutes. When you pose a question, Deep research goes
beyond summarizing existing information—it develops a detailed research plan, conducts extensive searches
across the curated literature in LeapSpace, and refines its approach as new insights emerge.

Seaweed species protein yield and mechanisms

Which seaweed species exhibit the highest protein yield under varying nutrient and light

and what physi or isms regulate their carbon capture
efficiency and amino acid synthesis?

Show deep research steps - Processed for 1m 57s

a Deep research report View Dee,

This report may contain inaccuracies. Please verify the information independently.

Protein Yield, Carbon Capture, and Amino Acid Synthesis in High-
Protein Seaweeds: Species Comparisons and Environmental
Regulation

Quick Reference
Key Findings Table

Max Protein Key Mechanisms for Carbon
Yield (% Optimal Capture & Amino Acid Notable
Species/Group W) Conditions Synthesis References
Ulva fasciata 245 High nutrients, Robust CCMs, boundary- 1 32)(E
high light layer acidification,

GS/GOGAT, PII/NAGK

Ulva prolifera Highest in 400 pmol m2 5%, CCM flexibility, strong N 4[5

Ulva group 25°C, high N assimilation, GS/GOGAT
Porphyra/Pyropia 30-47 Winter/spring, high ~ Efficient Rubisco, &7
pp. nutrients GS/GOGAT, PII/NAGK

2. Analyze the report overview — Quickly review a structured, fully referenced summary—including key
findings, a direct answer to the query, study scope, assumptions and limitations, synthesis and discussion,
future research directions, conclusions, and recommended reading.

LeapSpace Quick Reference Guide September 2026 11
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10. Draft with Writing Coach

Discover deeper insights

Based on peer-reviewed abstracts and full text

Which seaweed species exhibit the highest protein yield under varying nutrient and light conditions, a
nd what physiclegical or biochemical hani regulate their carbon capture efficiency and amino
acid synthesis?

rr==——y

[E Explore topics %88 Find experts 151 Find funding
- Amketant Assistant *® Assistant ®
1 e
L a Evalisate whether my drat is supparted
projected population of 5.7 billon by 2050, whie simultaneously reducing by Akl oaraters.
greenhouss s emissions. Convenional animal agrcutuny conributes rughiy
14.55% of SAIODOQENC STESSNG And cCCupees Pty B0 of agnecuiusl ind, Copiat steps >
haking hew protis priodty. Seaweed pedasa
compeling cancidate: | nequises no fresivwater, no feriizer, and no arabie and, Overall assessment
and some species conkain 28-47% profein by dry weight wih aming ackd profies Nour dratkils parthywell bt rrines
oy . offshore Guitvason well-establivhed general claims 1 th mare.
anism for B p
dust s b eonelusions. The stungest suppert is for the
[ — lornad mativation: global probein demand is rising
and food systerm are under climate prasssre 1/,
o emaamin what thee envidencs achaally sUpOrs, we conducied a Bystemase ), (3). The washist suppoct 5 for pracias
saarch 0 peer-revtnied emiaric claims about stawbed probein ranges,
2000 1o 2024, FAD and IBCE reports. After ; id asility v sy, and iy
Sereering, 94 stuckes weng inchuded, Given substantial heterogensity in Rarge-tesle carbon dramdeown 38 the levely
measIement Mmethods — par v implied in the draft.
Wt Ut @ father Iy R .
‘Segment 1: protein demand and
Reported protein content ranges from 8% 10 477% dry weight depending on alternative protein framing
SPOCHES AN Growing CONCITONS. ANd S0ME BIoWN BIGHe CONLAIN NG levels ang
antinuo that reduce Wiell supported: the werld fazes
et his, Bil 58 08 and eomplRty, Seweeds POt contbulen i MR RINA Gomand sangis:
= & climate comatraints ¥, %, 3.
The carbon pictune i similarty nuanced. Seaweed absorts CO, whie growing, Dt Mwuwnmw
mosd of that carbon bs relearsed when biomasa is harvested, consumed, or :’:I‘"":"“"’W”""“
ernative proteing dre being
Lasting bioenass sinking 1o derp ooean # Oraftintreduction asgiered 13 ezigation egtions 3, @
Sodimen! — & pARTHAY T remaas pooly SR Rc @ Discover gaps L@
sugOEst seweed cuthation could offset 0. 5-1.5 G1IGO, per year by 2050,
EneninG Bt Foces! Sgainat the 40 Gl annual reductions fegquined under 1.5C (2 Find bzersture Lass well supported [ needs tightaning:
scerarias. * “Convesrtional animal agriculture
— il .
Tho SONGES! ca I Seawod B ROt L R S0MES either protiem alene, but hat Evaluate whether my deaft [s supported by existi
it yetarm Wit el co-berefits. ng literature. Mow can | help you with your writing?
Do Hoced BT, GoDAM MO0, 5 SEbUIM IENAES — Ichuding n
wealer quality improvesnent and marine habiat provisioning — thal are dificult o L
Fronetize but substantively real.

Writing Coach is a drafting tool built for researchers — a secure and private conversational workspace to
contextualize reasoning, strengthen arguments, and identify gaps.

N

b

Open Writing Coach — Access Writing Coach from the LeapSpace home screen.
. Add your draft — Type or paste your draft into the document editor.
. Open the Assistant panel — Select the ‘Assistant’ icon to pop out a conversation panel on the right.
Start a conversation — Begin a conversation; for example, contextualize evidence against the wider literature.
. Strengthen and refine — Strengthen arguments and surface gaps through evidence-based, back-and-forth dialogue.
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11. Refining drafts through dialogue

1. Move between dialogue and

“n Claim radar & Assistant ®
edits — You can keep refinin
Glokal food sysiems face mounting pressure to deliver adequale protein (o a ;:';"'x:;"ﬂm" prlaes p g
projocied popubaion of 7 bl by 2050, whllesimulaneously educing and shaping your draft as the
gas emissions. Ci animal agr roughly Copllot saps > . .
Quality prejection: d suppert These changos make the draft more crodible by conversation continues. For
. aligning the strength of each elaim with what the . .
Global food systers face mounting pressure 1o provide adequate prosein for a litaraturs actually supparts, sspacially whare the Instance, by aSkmg for
growing 2050 gas emissions evidence is variable or uncertain. That matters .
Codnot 2010, Sppresnelal 01, et 205, ecausa reader i when prcise Tumbirs o sentence level edits and
elimate elaims sound firmer than the sources
o ¥eep X Roject v e justify, and that can woaken trustin the whalo refe rences, the tool
argument. They alss sharpen the distinction .
I betugen seawseds promise 35: protein source understands you are requesting
To examine what the evidence actually supports, we conducted a systematic S i i Aat RIS St (A
i e T H T G T T sarbon removal. Tha mai thing o duble-chask a change to the document and
IHerature from 2000 to 2024, supplemented by FAG and IPCC reports. Ater Pl Shestia e Bina s sty = .. .
Sareening, 94 sluies Were Incuded, Given substantial heterogeneny in ::Lofwmmwv 1 ko e generates an inline SUggeStlon
methods — particularty in how protein content was calculated _ B H
across studies — we used a namative synthesis rather than meta-analysis. Wehting changes maklng It easy to move
Reored rofein Conien anges rom % 10475 a1 weight depencing on smoothly between discussion
Qualify prejection; add suppert >
species and growing conditions, and some brown algae contain lodine levels and ..
B— that recuce partaly P and structured writing.
address this, but adds cost and complexiy, Seaweed's: peotein contibution is
most credibie 25 a supplement 1o existing sources rather than a replacement Clarify earbon aceeunting beundary >
The earbon piture i similary nuanced. Seaweed absarbs CO. whie growing, but Sirergiian imesriakty rating X 2. You stay in control — Writing
mast of that carbon s released when blomass ks harvested, consumed, or
Lastirg > g todeep Rarmova unsupported nuraaic sstimt > Coach does not change your
sediment — a paitway that remains poorly quantiied at scale, Curent estimates . .
suggest seaweed cltvaion couid ofel 05-1,5 GLCO: pr year by 2050, o Revrsall +f Keopall work automatically. You decide
meaningful but modest against the 40 Gt annual reductions required under 1.5'C .
soomaron, what to keep or reject as you
Review ehanges te continue editing your text
The strongest case for seaweed is not hal & solves efther problem alone, but that develop yOUI’ draft.
It represents a genuinely low-mpact production system with real co-benefits o can | help you with your writing?
across food seculty, coastal Ivelhoods, and ecosystem sendoes — including
water quality i and — thatare dificull to
monetize but substantively real v J
“  Assistant X
~ Refe s In this writing Fiidl e refarences n?t tirmly support. That matters because readers
will trust the argument more when the level of
Hasselstrdm, L. & Thomas, J.-B.E. (2022). A critical review of the life cycle climate e Remove reference cerltau.'":y matches the evidence, especially on
impact in seaweed value chains to support carbon accounting and blue carbon emissions shares, land use, and seaweed carbon
financing. Cleaner Environmental Systems. Unlink reference removal, where estimates vary across sources
They also help the paper present seaweed as a
_ promising but limited option rather than a
Canvin, M.C. et al. (2025). Can the Emerging European Seaweed Industry Contribute  ses settled solution, which is closer to the current
to Climate Change Mitigation by Enhancing Carbon Sequestration?. Reviews in . . . . .
review literature on protein potential, processing
Aduaculture constraints, and uncertain sequestration
pathways The main thing to double-check is that
Ye, G. et al. (2024). Seaweed sinking has great potential for climate mitigation in wns every quantitative statement now has a source
China. Ecological Indicators. that supports that exact figure, not just the

is that each citation backs the exact wording and
Unused references level of certainty you use, not just the general

topic.

Hasselstrom, L. & Thomas, J.-B.E. (2022). A critical review of the life cycle climate -

impact in seaweed value chains to support carbon accounting and blue carbon

financing. Cleaner Environmental Systems.

Canvin, M.C. et al. (2025). Can the Emerging European Seaweed Industry Contribute ~ «as How can | help you with your writing?

to Climate Change Mitigation by Enhancing Carbon Sequestration?. Reviews in

Aquaculture.

3. Manage references inline — You can see any added references listed at the bottom of your draft and you
can always choose to remove or unlink a reference if it is no longer relevant.

4. Full traceability — Removed references remain listed below for full traceability.
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12. Verifying the claims in your draft

Global food systems face mounting pressure to provide adequate protein for a
growing global population by 2050 while reducing greenhouse gas emissions

Godfray etal. 2010 |, | Springmann etal. 2018 |, | Foley etal. 2011 . Conventional animal
agriculture is widely cited as a major contributor to food-related emissions, but
precise estimates vary across studies; more broadly, food systems account for a
substantial share of global anthropogenic greenhouse gas emissions, and shifts
away from animal-source foods can reduce those impacts Poore & Nemecek 2018 ,
Tilman & Clark 2014 , | Crippa etal. 2021, Vermeulen etal. 2012 |, | Zhao et al. 2026 .
Seaweed has emerged as a compelling candidate: it requires no freshwater, no
fertilizer, and no arable land, and some species contain 25-47% protein by dry
weight with amino acid profiles broadly comparable to soy. Large-scale offshore
cultivation has also been proposed as a mechanism for active carbon drawdown.
But the evidence supporting seaweed's dual-function potential is more

complicated than optimistic projections often suggest.

To examine what the evidence actually supports, we conducted a systematic

search across leading academic |i covering peer-
literature from 2000 to 2024, supplemented by FAO and IPCC reports. After
screening, 94 studies were included. Given substantial heterogeneity in
measurement methods — particularly in how protein content was calculated

across studies — we used a narrative synthesis rather than meta-analysis.
Reported protein content ranges from 8% to 47% dry weight depending on

species and growing conditions, and some brown algae contain iodine levels and
anti-nutritional compounds that reduce binavailabilitv. Processina can partiallv

Claim Radar b < | Claim evidence oo Carte
Salect 3 claim to explone the evidence and Processing steps > e
research connected to . Some matches may ke
imparfost.
icdentified clabm
Undite ¢laion Comveatiznil 1nimal agrieuliure
contributes roughly H.5% of

anthropogen 4missions and ooupes
rgarty 80% of agriculsursl and

Tramansienal animel SpriounaT canReT
P MY i QASRARA dVSEERME DM
Perws mearly B of apricuitargl kang "

46 related decumants
“Jecaved preenaly spauing; MTe o ng orpdle
Toved oed fresheanes neiosive e semestriol pronein 2 Suppaert — n
L

Mined — L]

T S L R  Comragics  + 1
AT B

4 ey insights

“RnSOIEd BOMER DT FARES o BT 10 4T
Ty wepins ORPPACLAG 08 I T ST grosing
ooadinions. ™

“Jueeat sptcies ol prenenl ieding Burdens,
Phpnoly g nds, ond dgeR By conEAgrn;
R 0 ATE UEIDVE SAOMEA. VN ARBA AMAY
S ot s BRear o e

“Processing con pertially oddnnss shis, bus odds
D D T

ettt DRSS O, whilk praiag”

et 6 DA (O S SeOBbRAEATy NETured 1
hat EYIIIT WA SO

* Provided abatracts mestly place animal
AgriclRurs Aesr the cLE S eRtINON rANES
and land-use dommanes.

Show mam

Do ypbul find Claam Radar helpul?

Dves P Mo
TMauppart  Wombed  1esarradier
Pre- ad posd-prodiaction procoecy mcrcasghy

denrmnate grocslame g crmasonn S agn-food
ayas

a
o Claim radar & Assistant x

not tirmly support. That matters because readers

will trust the argument more when the level of

certainty matches the evidence, especially on
emissions shares, land use, and seaweed carbon
removal, where estimates vary across sources
They also help the paper present seaweed asa.
promising but limited option rather than a
settled solution, which is closer to the current
review literature on protein potential, processing
constraints, and uncertain sequestration
pathways The main thing to double-check is that
every quantitative statement now has a source
that supports that exact figure, not just the
general idea

Flag sentence level edits in my draft and
include references

Copilot steps >

These changes make the draft more credible by
aligning the strength of each claim with what the
literature actually supports, especially where the
evidence is variable or uncertain. That matters
because readers notice when precise numbers or
climate claims sound firmer than the sources
justify, and that can weaken trust in the whole

argument. They alse sharpen the distinction

Surface claims from your draft — Clicking on the
Claim Radar icon opens a panel listing the claims
pulled from your draft.

Check claims against the literature — Claim Radar
shows whether a claim is supported or contested in
the wider literature.

Evidence-based validation — Selecting a claim
searches up to 40 relevant sources across 100M+
Scopus-indexed papers, showing whether evidence
supports, contradicts, or presents mixed findings,
with a clear evidence trail.
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13. Check your claims without
leaving Microsoft Word

The add-in is available free-of-charge to institutions and individuals that subscribe to LeapSpace.

See here for more details.

(@ B wivien (IR EH D05 - s ii_DvgamipaiimaPupibciogy B Deresl B
licee  inter  Desw  Design  Layeut  Aeferemcer  Mafings  Beview  View n-ep. Zaere  Sedpiss  Lespdpacs (D) LespSasce (D] (]
@ o | (4] @
fow  Cwcki Claim Radar
| =g [0S
3 claims detected in your selection
Pick & clalm to explore the evidence and reseanch
paiterns of trus. experlise. and collective performance. The increasing intsgration of artificial ) !;nnnamdtort. Some makches may be
imtelligence (AL} into work has remewed aitention b the imperfect.
pyehakgical mechanisms through which enplayees develop” |
6 Existing rescarch has largely sssumed that tast i Al emserges  copy The increasing imagration of artficial inteligance
competence, accusscy, and relisbility. However, rocent organd  Peate (1} into mowiedge-intensive work has prompted
cholarsbiip weggests that # evalustions of Al arc aly Peoe Soecsl renmd stention Lo the psychological
1 ‘with hurman and] Aeies seecton in Eator machaniserd thenugh which employess develop
imdividuals may asiribuse agency, intenticandity, and even mor trust in algnrithmic systems.
systemae, creating forms of sosio-bechnscal trant that cansot be
mietrics alone. Comsequently, the adaption of Al within organi Existing research has largely assamed that tnest in
ot mencly 83 B tecknological implementation challenge butas  Fort Al pimenges (rom parcegtions of teawsl
social adaptation. P competence, accuracy, and reliabdity.
Symeryme »
A growing body of evidence mdicates: thar Al-mediated docisi  Translae.
employes’ cxpericnoes of astonomy, socountebility, and profi || mwmps}:ﬂmlngr.zhull:hp
ilwlf-umrln.borrmlmdﬂmut |mrpulnlwﬂ |l|\‘p||lmg pet m(‘a'rrwi TMHT E-\I;;l:‘lllnllfﬁlﬂm
Hrdegio den king processes. eung traditiorally assocated with human coworkers
loeas of responsibilaty for organizational oulcomes. [lnsm @ Show Wnnng Tools and leacers,
algeaishmic scoountahility diffusian, may wesken pereepticas. ' ST
simultaneculy increasing dopondoece on computational syste % Sendces
Fee——— 1. Highlight a portion of text in your Word document.
|:' Claim evidence e
2. Right click the highlighted text and select the Check
Processirg stups > for Claims option
dantifad clem <« . » H
The increasing integration of artificial intelligence (D) into knowisdge- 3. You can also use the “Check for Claims” option under
intensive work has prompted renewed sttention to the peychological . .
o e ey Soeet kgt sl the Leap Space tab in the menu ribbon
2 related decumants 4. Claim Radar will open and extract claims from the
& suppor » selected text, listing them in the LeapSpace pane
Mixed — I
1@ contradict a . . . . . .
5. Pick a claim to test it against the literature. The add-in
oy Insights will process the claim and present you with evidence.
Prowided abst istent ing workpl in A1 through . .
" ransorency e utcs,fumiary and eychclogal owmership Sources are sorted into what supports the claim, what
mechnisms contradicts it, and what's mixed, with key insights
Shaw mare
Do you find Claim Radar helpful? D Yes 2 Mo
3support 2mived 1 contradice
Anificial intelligence in clinical declsion support: & systematic review of evidence
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