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- Before Generative Al

it fam

e Named Entity Recognition
e Relation Extraction

In fact, the market has the three caromar most influential names of the retail and tech space - A]ibaba :.GPE_:-. '

Bardu ORG ,and Tencent rerson = (collectively touted as ERTGEG ), and is betting big in the global [Al o in retail
industry space . The three caromaL| giants which are claimed to have a cut-throat competition with the [U.S. 'GPE::_ (in terms of
resources and capital) are positioning themselves to become the ‘future Al eerson | platforms’. The trio is also expanding in other

m countries and investing heavily in the [US. | Gpg;-' based [Al GPE | startups to leverage the power of [Al ore | .

Backed by such powerful initiatives and presence of these conglomerates, the market in APAC Al is forecast to be the fastest-

growing one caromaL| , with an anticipated CAGR rerson = of 45% Percent  over

To further elaborate on the geographical trends, | Nﬂrthhmenga e has procured more than 50% rercent | of the global share

and has been leading the regional landscape of Al _GPE:' in the retail market. The [U.S. __:GPE" has a significant

credit in the regional trends with over 65% rercent | of investments (including M&As, private equity, and venture capital) in
artificial intelligence technology. Additionally, the region is a huge hub for startups in tandem with the presence of tech titans,

‘ora |, [IBM oo |, and [Microsoft  ore ] .

https://medium.com/@alessandropaticchio/named-entity-recognition-from-scratch-e76b9b3affad

XTI 1 F
e Semantic Web
e Linked Data

UABA

FITC pmso  cAMP

SDS NADH NMDA ATP
TCDD | ABBREVIATION |

DDT Abbreviations or
acronyms of
chemicals/drugs

ketolides

-

Benzenesulfonamides
lodopynidazines

quinofines [ NMEMEENN

GSK2251052
CIDI6020046  CHEBI:28262
501-36-0445]154 CHEMBLS504
| IDENTIFIERS |
Database identifiers:

CAS-RN, PubChem/
ChEBI/ChEMBL ids

Ser C¥S K+
CC(=0Y0e¢ lecece 1 C(=0)0
MULA | (CH3)280

CIHEO4

r

Molecular formula,

divhiEiols Chemical families |
PIEROR 1 that can be linked | _ | SMILES, InChl,
terpenoids to structures | ¥——— Chemical > InChlKey Ti02
AL N
chloroformates Entities b
gs: N £ = 1,3 4-oxadiazoline
~ [svetemamic|
tamoxiten hecogenin acetate
Trivial, trade, Systematic names: .
resveratrol | brand, common or [UPAC or IUPAC- | 3C¥ilyGiacone
paracetamol BRI DRI like | Titanium dioxide
acetaminophen MULTIPLE 2-methylene-1,3-dioxepanc
Methamphetamine Chemical mentions N-(4-hydroxyphenyl)acetanude

rapamycin

Sedonans A-F
Na(+)yCa(2+)-cAMP

that are not described

in a continuous string
of characters

S —

2-Acetoxybenzenecarboxylic acid

vitamins D and B12

palmitic and stearic acids

thieno2,3-d and thieno3,2-d fused oxazin-4-ones

(R.R)- or (5.5)-1,2-diaminocyclohexane

Krallinger, M., et al. (2015).
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1. XD 5 DIFHRIAL

Telomere DNA
Erosion damage

\F~

Senescence

Epigenetic factors

Mitochondrial
dysfunction

Nutrient signaling
dysfunction

Proteostatic
dysfunction

Radiation

Nephrotoxic drugs

L

Ischaemia LUD Ageing High glucose

— ) | |

Stem cell
exhaustion

Chronic
Inflammation

. Senescence and aging: Causes, consequences, and therapeutic avenues - PMC

A Senolytics

Dasaﬂnlh
Galactose UBx0101
pro- l:lruga

Eﬂhl1 R
Sertraline Bisausati
\\, a . '. =" ART-28

1T—1'_'I'!.'I.I5.G-

H 88 : Senescence and the SASP: many therapeutic avenues - PMC

EMT

1

Macrophage
infltration

L

Y Wl
RI-H l

mitochondria

Albuminuria «l— Podocyte™ 1.

senescence | J l
- I
\ _ ' II"I | IO . o =
: Tubwulas Endothelial Mesangial
epithelial cell = cell senescence cell senescence
SEMeSCEnNCE B = R
|. - i I|
II - i
e~ l = |

Metabaolic syndrome

L

Senﬂcence-J

associated
. microRNAs

L

Awsophisy G

|

MSC
ReneEsCence
5 .@" -

| Vascular cell, immune

= Uraemia

* Phosphataemia cell and myoblast

SEMESCEnCE

CkD

H 8 : Cellular senescence: the good, the bad and the unknown - PMC



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9362342/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7706700/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5748990/
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Formatter
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Extractor

B l?&ﬂjﬁ%%

Evaluator

PubMed Annotation system
N
[y Title/Abstract
PMCID
? PMC OA Subset
£ (XML)
[
[y Title/Abstract
N
FEEGE R

> B

I_ﬁ 75— g VKR (TSV)

fukuBgF

SNERS 2T L




» 2. T—RIR—ZXWRE LT-RAG

e N NN EE B O BN S W O B B S B S O S S S S S S S O e S N S B S O S O B S S B G O S O B S S B S O S S S O B S O S R B S O B O S S O B S S B S S G S S S B S S S G B O O . O ey

!

f \
i i
I I
I |
. Query |
I
: :

: 3 EISELECT * : A

" 4 FROM dbo.Users u ! nswer
I

Questlﬂn : 5 WHERE Location = N'Boise, ID' :
; 6 ORDER BY DisplayName; :
I
: I
i |
I I
I |
I
f

Optional: SQL Agent
H B8 . Query Construction
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https://blog.langchain.dev/query-construction/

- 2. T

As-Is

e SATHA T REHTIIEL DB
REICIE R XA > e

o 1AL

To-be

. LLML:DBd)Schema%Lz R BD_ETIRECSHE S Z &N AEE

ETHEVWEDHhEZ L. LLMAAY I #F1T

° j_—'ljr—

ES

o [EHAEE] E

. [=BAZ) p/E

l|\\ l:l |:||:|

2>t

~
7’

=

1
Sk

?T747ﬁ4-

T H ORI

> ZADBADORBEWLWEDHE

B25—AD

&4 Bl

INR—R7Z2NRE LTERAG

Namespaces

rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

owl: <http://www.w3.0rg/2002/07/owl#>

xsd: <http://www.w3.0rg/2001/XMLSchema#>

dc: <http://purl.org/dc/elements/1.1/>

dct: <http://purl.org/dc/terms/>

foaf: <http://xmins.com/foaf/0.1/>

skos: <http://www.w3.0rg/2004/02/skos/core#>

void: <http://rdfs.org/ns/void#>

prov: <http://www.w3.org/ns/prov#>

naro_rice: <https://pedigree.db.naro.go.jp/pedigree/rice/>
pfo: <http://purl.jp/bio/10/pfo/>
sio:<http://semanticscience.org/resource/>
biosample:<http://identifiers.org/biosample/>

insdc.sra:< https://registry.identifiers.org/registry/insdc.sra/>
tio:<https://togoid.dbcls.jp/ontology#>

naro_rice:AKIO000310
<http://pedigree.db. £ ¢

naro.go.jp/pedigree
/rice/AKI0000310>

pfo:material

pfo:material

pfo:biosample

PEDIGREE Finder

biosample:SAMD00297321
<http://identifiers.org
/biosample/SAMD00297321>

Il ) ID

pfo:breeding=P> -\1 :

pfo:generation

‘, [ (I £y p =l

pfoNderived_from

si0:S10_000228

sio:S10_000228

~Na

tio:TIO_000054

N

pfo:CrossBreeding

"Eg"

String

pfo:BreedingMaterial

naro_rice:ETU0000170
<http://pedigree.db.
naro.go.jp/pedigree

\ /rice/ETU0000170> J

si0:S10_010052

pfo:BreedingMaterial

\ /rice/00U0002920>  J

naro_rice:00U0002920 )
<http://pedigree.db.
naro.go.jp/pedigree

\
tio:TIO_000053 ..

si0:S10_010048

f N
sra_accession: DRA011916

<https://identifiers.org
/insdc.sra/DRA011916>

~
sra_experiment: DRX278593
<http://identifiers.org

/insdc.sra/DRX278593>
y

,
sra_run: DRR289137

<https://identifiers.org
/insdc.sra/DRR289137>

\ v

https://github.com/dbcls/pfo/blob/main/schema/PedigreeFinderSchemaCrossing.png



3. Agentic workflow

L LM-based agents

Non-agentic workflow (zero-shot):

Please type out an essay on topic X from
start to finish in one go, without using
backspace.

Start

Finish

Agentic workflow:

Write an essay outline on topic X

Do you need any web research?

Write a first draft.

Consider what parts need revision or more research.

Revise your draft.

Thinking

, /research
Revise

What's next for Al agentic workflows ft. Andrew Ng of Al Fund - YouTube



https://www.youtube.com/watch?v=sal78ACtGTc

- 3. Agentic workflow

SearchQueryBuilder

“laboratory automation"
“life sciences" examples

®

@

FATHAITURAERRICEITS
SRIbU—F—bX=>3>0D
EHEHZT

N

dh ¢ Agent

SemanticScholarAPIRetriever

'‘paperld': '4ba8b2086b77e1982b8bb7f5a434c7604d2730a6",
‘url’: "https://www.semanticscholar.org/paper/...,

'title": 'Metrology for data in life sciences, ...

‘abstract': 'Data metrology, i.e., the evaluation of...'

}I

#Hit# SR X b

1. **& 1 kJL**: Metrology for data in life sciences, healthcare
and pharmaceutical manufacturing: Case studies from the
National Physical Laboratory
- **YRL**: [1) > ](https://www.semanticscholar.org/ Ge Nnea ratO I
paper/4ba8b2086b77e1982b8bb7f5a434c7604d2730a6)
- *xZFFZ**: Paul Duncan, N. Smith, M. Romanchikova
- HPE COFmX TR, FATHA IV REANIILRT 770
SIVMIBVWTT—2X OO —Z2FEALTT—2REZA
ESRIFEHZBNALTVED,



We are hiring !
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