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1. PubMed

PubMed

Library E
of Medicine NLM

PubMed® comprises more than 33 million citations for biomedical literature from MEDLINE, life science
journals, and online books. Citations may include links to full-text content from PubMed Central and
publisher websites.
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1. PubMed

PubMed |

Pubmed.gov

Search PubMed Search

Advanced Clipboard (459)

PubMed® comprises more than 32 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full text content from PubMed Central and publisher web sites.

2: PubMed:https://pubmed.ncbi.nlm.nih.gov/

o Video: "Welcome to E-utilities for PubMed" (February 13, 2018)
https://www.nlm.nih.gov/oet/ed/insidersguide/welcome-to-e-utilities.html

@ Page: "How does E-utilities work?”
https://dataguide.nlm.nih.gov/eutilities/how_eutilities_works.html

Jingbo Xia (HZAU) SRS SR (FREE) 2026-10-08


https://pubmed.ncbi.nlm.nih.gov/
https://www.nlm.nih.gov/oet/ed/insidersguide/welcome-to-e-utilities.html
https://dataguide.nlm.nih.gov/eutilities/how_eutilities_works.html

1. PubMed

PubMed |

Example links:

https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=
nature[journal] +AND+3D+printing

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<eSearchResult>
<Count>51</Count>
<RetMax>20</RetMax>
<RetStart>0</RetStart>
v<IdList>
<Id>34408301</Id>
<Id>34194019</Id>
<Id>33790446</Id>
<Id>33692557</Id>

PR R

BRIN T 20 4> pmid.
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https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=nature[journal]+AND+3D+printing
https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=nature[journal]+AND+3D+printing

1. PubMed

PubMed Il

f <TermSet>
<Term>"printing, three-dimensional"[MeSH Terms]</Term>
<Field>MeSH Terms</Field>

<Count>9433</Count>
<kExplode>¥Y</Explode>
</TermSet>
Ve Permiet

<Term>"printing"[All Fields]</Term>
<Field>All Fields</Field>
<Count>30858</Count>
<Explode>N</Explodes
</TermSet>
T
<Term>"three-dimensional"[All Fields]</Term>
<Field>All Fields</Field>
<Count>27000§</Count>
<FExnlode>N</Exnlode>
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1. PubMed

PubMed IV

P
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1. PubMed

PubMed V

https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=
nature [journal] +AND+3D+printing&retmax=50&usehistory=y

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<eSearchResult>

<Count>51</Count>

<RetMax>50</RetMax>

<RetStart>0</RetStart>

<OueruReusls/OuneruKesr

<WebEnv>MCID 6249b847ad450b5£f43183060</WebEnv> ]

v<idlist>

<Id>34408301</Id>
<Id>34194019</Id>
<Id>33790446</Id>
<Id>33692557</1Id>
<Id>33597754</1d>
<Id>33361791</1Id>
<Id>33361786</Id>
<Id>33204016</1Id>
<T4>32332900< /T4
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https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=nature[journal]+AND+3D+printing&retmax=50&usehistory=y
https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=nature[journal]+AND+3D+printing&retmax=50&usehistory=y

1. PubMed

PubMed VI

W %

usehistory=y FT3KEL WebEnv.
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1. PubMed

PubMed VII

https://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi?db=pubmed&id=27558065,
27466125,27127816,26842040&rettype=abstract&retmode=text

1. Nature. 2016 Aug 25;536(7617):451-5. doi: 10.1038/naturel9100.

An integrated design and fabrication strategy for entirely soft, autonomous
robots.

Wehner M(1)(2), Truby RL(1)(2), Fitzgerald DJ(1)(2), Mosadegh B(3)(4), Whitesides
GM(2)(5), Lewis JA(1)(2), Wood RI(1)(2).

Author information:
(1)John A. Paulson School of Engineering and Applied Sciences, Harvard
University, Cambridge, Massachusetts 02138, USA.

(2)Wyss Institute for Biologically Inspired Engineering, Harvard University,
Cambridge, Massachusetts 02138, USA.

(3)Dalio Institute of Cardiovascular Imaging, Weill Cornell Medicine and New York
Presbyterian Hospital, New York, New York 10021,

(4)Department of Radiology, Weill Cornell Medicine, New York, New York 10021,
USA.

(5)Department of Chemistry and Chemical Biology, Harvard University, Cambridge,
Massachusetts 02138, USA.

Comment in
Nature. 2016 Aug 25;536(7617):400-1.

Soft robots possess many attributes that are difficult, if not impossible, to
achieve with conventional robots composed of rigid materials. Yet, despite recent
advances, soft robots must still be tethered to hard robotic control systems and
power sources. New strategies for creating completely soft robots, including soft
analogues of these crucial components, are needed to realize their full
potential. Here we report the untethered operation of a robot composed solely of
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1. PubMed

PubMed VIII
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T #dEE pmid 13CHR
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1. PubMed

PubMed IX

W B
WRE T2 50 kA K Covidl9 f3CHR?

API: https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=
covidl9[mesh]&retmax=50&usehistory=y
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1. PubMed

PubMed X

Jingbo Xia (HZAU)

https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed
&term=covid19[mesh]&retmax=>50&usehistory=y

This XML file does not appear to have any style information assc

v<eSearchResult>
<Count>150159</Count>
<RetMax>50</RetMax>
<RetStart>0</RetStart>
<QueryKey>1</QueryKey>
<WebEnv>MCID_6249b44e27e59437ea0f9898</WebEnv>
v<IdList>
<Id>35356847</Id>
<Id>35356758</Id>
<Id>35356660</Id>
<Id>35356652</Id>
<Id>35356648</Id>
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1. PubMed

PubMed XI

API: https:

//eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi?db=pubmed&query_key=1&WebEnv=
MCID_6249b44e27e59437ea0£9898&retstart=0&retmax=50&retmode=text&rettype=abstract

$ curl "https://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi?db=pubmed
&query__key=1&WebEnv=MCID__6249b44e27e59437ea0f9898& retstart=0
&retmax=50&retmode=text&rettype=abstract”

Done!
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https://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi?db=pubmed&query_key=1&WebEnv=MCID_6249b44e27e59437ea0f9898&retstart=0&retmax=50&retmode=text&rettype=abstract
https://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi?db=pubmed&query_key=1&WebEnv=MCID_6249b44e27e59437ea0f9898&retstart=0&retmax=50&retmode=text&rettype=abstract
https://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi?db=pubmed&query_key=1&WebEnv=MCID_6249b44e27e59437ea0f9898&retstart=0&retmax=50&retmode=text&rettype=abstract

1. PubMed

PubMed XII

URAE T 50 R, 1 THEITAH R Covidl9 HIICHR?

retmax="777
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1. PubMed

PubMed XIII
WRERAFAA A % Covid19 HSCHRI pmid 4172

APIl: https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi?db=pubmed&term=
covidl9[mesh]&retmax=150159

Note: 9999 restriction applied. (150159 Jy4i B Al ()~ 5 ME, S2brah R EBE R A2 1L )
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 https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi? db=pubmed&term=covid19[mesh]&retmax=150159
 https://eutils.ncbi.nlm.nih.gov/entrez/eutils/esearch.fcgi? db=pubmed&term=covid19[mesh]&retmax=150159

1. PubMed

PubMed XIV

$ curl "https://eutils.ncbi.nim.nih.gov/entrez/eutils/esearch.fcgi?
db=pubmed&term=covid19[mesh]&retmax=150159" >pmid_covid19.txt

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v<eSearchResult>

<Count>150159</Count>

<RetMax>150159</RetMax>

<RetStart>0</RetStart>

v<IdList>

<Id>35356847</Id>
<Id>35356758</Id>
<Id>35356660</Id>
<Id>35356652</Id>
<Id>35356648</Id>
<Id>35356314</Id>
<Id>35356264</Id>
<Id>35356089</Id>
<Id>35356088</Id>
<Id>35356029</Id>
<Id>35356028</Id>
<Id>35356027</Id>
<Id>35356026</Id>
<Id>35356025</Id>
<Id>35356024</Id>
<Id>35356023</1d>

cat pmid_covid19.txt | grep "<Id>"

Jingbo Xia (HZAU) SRS SR (FREE)



1. PubMed

PubMed XV

cat pmid_covid19.txt | grep "<ld>" | sed 's/<Id>//g’
cat pmid_covid19.txt | grep "<Id>" | sed 's/<Id>//g' | sed 's/<\/ld>//g’
cat pmid_covid19.txt | grep "<Id>" | sed 's/<Id>//g' | sed 's/<\/ld>//g" | sed 's/[[:blank:]]//g’
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1. PubMed

PubMed XVI

VR 8
W SREARYE pmid FRAFIE TG EE ?

APIl: https://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi?db=pubmed&id=
39371582&retmode=xml
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 https://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi?db=pubmed&id=39371582&retmode=xml
 https://eutils.ncbi.nlm.nih.gov/entrez/eutils/efetch.fcgi?db=pubmed&id=39371582&retmode=xml

2. PubTator

Outline |

9 PubTator 24
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2. PubTator

PubTator

Try the new PubTator Central (aka PubTator 2.0) with
more content and impreved results. Read its paper here.

You will be automatically redirected to the new and

improved PubTator Central (PubTator 2.0) website after
January 2020.

PubTator

PubMed v Search

3: PubTator interface

PubTator ! is a Web-based tool for accelerating manual literature curation (e.g. annotating biological

entities and their relationships) through the use of advanced text-mining techniques. As an all-in-one

system, PubTator provides one-stop service for annotating PubMed citations.
Ihttps://www.ncbi.nlm.nih.gov/research/pubtator/api.html

Jingbo Xia (HZAU) SRS SHIRAD (FREE) 2026-10-08


https://www.ncbi.nlm.nih.gov/research/pubtator/api.html

2. PubTator

PubTator |

Access annotations via RESTful API
PubTator users can programmatically access our computer annotation results through RESTful API.

API format (Pubtator, JSON, BioC) 2

Syntax:
https://wuw.ncbi.nlm.nih.gov/research/pubtator-api/publications/export/[Format]?[Typel=[Identifiers]

&concepts=[Bioconcepts]

“https://www.ncbi.nlm.nih.gov/research/pubtator/api.html.

Jingbo Xia (HZAU) SRS SR (FREE) 2026-10-08


https://www.ncbi.nlm.nih.gov/research/pubtator-api/publications/export/[Format]?[Type]=[Identifiers]&concepts=[Bioconcepts]
https://www.ncbi.nlm.nih.gov/research/pubtator-api/publications/export/[Format]?[Type]=[Identifiers]&concepts=[Bioconcepts]
https://www.ncbi.nlm.nih.gov/research/pubtator/api.html

2. PubTator

PubTator Il

For example:
https://www.ncbi.nlm.nih.gov/research/pubtator-api/publications/export/pubtator?
pmids=19894120

19894120 |t|Lipopolysaccharide increases the expression of multidrug resistance-associated protein 1 (MRP1) in RAW 264.7 macrophages.

19894120 |a|Multidrug resistance-associated protein 1 (MRP-1) is a ubiquitously expressed member of the ATP-binding cassette transporter family.
MRP-1 is one of the primary transporters of glutathione and glutathione conjugates. This protein also transports antiretroviral therapeutics,
such as HIV-1 protease inhibitors (PI). We hypothesized that inflammatory mediators that activate macrophages would modify the expression and
activity of MRP-1 in macrophages. Real-time PCR assays, western blots, and calcein efflux assays were used to show that exposure of macrophage
cell line RAW 264.7 to lipopolysaccharide (LPS) increased expression of MRP-1 at the levels of mRNA, protein, and functional activity. Treatment
of macrophages with LPS resulted in 2-fold increases of MRP-1 expression or functional activity. LPS-mediated increases in calcein efflux were
repressed by the MRP-specific inhibitor MK-571. These results suggest that the effectiveness of HIV-1 PI therapy may be compromised by the
presence of opportunistic infections.

19894120 0 18 Lipopolysaccharide Chemical MESH:D008070
19894120 47 88 multidrug resistance-associated protein 1 Gene 4363
19894120 90 94 MRP1 Gene 4363

19894120 99 108 RAW 264.7 CellLine CVCL_0493;NCBITaxID:10090
19894120 122 163 Multidrug resistance-associated protein 1 Gene 4363
19894120 165 170 MRP-1 Gene 4363

19894120 255 260 MRP-1 Gene 4363

19894120 299 310 glutathione Chemical MESH:D005978

19894120 315 326 glutathione Chemical MESH:D005978

19894120 405 410 HIV-1 Species 11676

19894120 551 556 MRP-1 Gene 4363

https://www.ncbi.nlm.nih.gov/research/pubtator-api/publications/export/biocxml?
pmids=19894120&concepts=gene

Jingbo Xia (HZ AT (RRRIE)
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https://www.ncbi.nlm.nih.gov/research/pubtator-api/publications/export/pubtator?pmids=19894120
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2. PubTator

PubTator Il

R e
B -/mpcodephell

echo * r -
9 echo “\N">$F _0UT

while IFS= read . line
do

eutils ncbx.nlm.mhAgov/entrez/eutils/efetch.fcgi?db pubmed&id=$
ract ettype:text"




2. PubTator

PubTator

Shell programming

#!/bin/bash
F_OUT="tmp.txt"

echo -e "\n Let us curate the results!\n"

curl https://www.ncbi.nlm.nih.gov/research/pubtator-api/publications/export/pubtator?pmids=19894122 >$F_OUT

$ chmod 755 NCBI1.sh
if you do not have permission to run the shell.

Note:
EX—ANENF_OUT B &, HEAN tmp.txt”
echo T4 : FTIELumHH —AT AR -e I Jo I RAMTLH U IR . A T IXNET, \n 445

BERAONIATAF, AN B I ) T4

2026-10-08

SRS SR (FREE)
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2. PubTator

PubTator

Shell programming

#!/bin/bash
F_0UT="result_Pubtator.txt"
F_LIST="pmid_list.txt"

echo -e "\n Let us curate the results!\n"
echo -e "\n" >$F_0UT

total=$(wc -1 < "$F_LIST")

i=1

while IFS= read -r line

do

printf "Jd-th result out of %d is processing...\n" "$i" "$total"
i=$((i+1))

done <"$F_LIST"

Note:

$ R TP ERIE

Jingbo Xia (HZA SRS SR (FREE) 2026-10-08



2. PubTator

PubTator

Shell programming

#!/bin/bash
F_0UT="result_Pubtator.txt"
F_LIST="pmid_list.txt"

echo -e "\n Let us curate the results!\n"
echo -e "\n" >$F_0UT

total=§(wc -1 < "$F_LIST")
i=1
while IFS= read -r line
do
url="https://www.ncbi.nlm.nih.gov/research/pubtator-api/publications/export/pubtator?pmids=$line"
curl "$url" >>$F_OUT
printf ")d-th result out of %d is processing...\n" "$i" "$total"
i=$((i+1))
sleep 5.8s
done <"$F_LIST"
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3. RiceMind £3E5 API i5|0)

QOutline |

© RiceMind #ES API iA(a) 32

Jingbo Xia (HZAU) SRS SHIRAD (FREE) 2026-10-08



3. RiceMind £3E5 API i5|0)

RiceMind #dE5 API 73/7] |

RiceMind [ i KA SCRRUE S 10 2 ) S5 3 B0, KRR, MR b, PMID DAL A FHIESR A SN
AEWREE N S ARERHRAGE B NEERETUD 7, MRS AR, B JSON.
TREESEARIE, FFH] Shell 52T B IR

MASCHR 2 AT T H AR
o WHRZE: PMID. @4, WITI. 3. DOI;
o EE: A FXUA (text) MEATFIE (sent_id);
o SLfRZE: K (Geneds PEIR (Trait) FIFF (Variety);
o P Z: RIE (sources). FHEARLHE(EEE R

PR

IR AN ERER S A TP HBL, B RS TG 7 REMER? A B R R a6
T RIESE AR ?
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3. RiceMind £3E5 API i5|0)

RiceMind #dE5 API 15/8] II

RiceMind API

HLAiti Ik

http://lit-evi.hzau.edu.cn/ricemind-api/

%I 2 1)

Gene profile:

http://lit-evi.hzau.edu.cn/ricemind-api/gene-profile/?gene=sdl

B R AH R AR ) 7 IR
http://lit-evi.hzau.edu.cn/ricemind-api/search-by-gene/?gene=sd1&page=1&1imit=20
e ISP RN

http://lit-evi.hzau.edu.cn/ricemind-api/traits-by-gene/?gene=sdi&confidence=All&onto_type=ALL&page=1&1limit=20

Jingbo Xia (HZAU) SRS SHIRAD (FREE) 2026-10-08
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http://lit-evi.hzau.edu.cn/ricemind-api/gene-profile/?gene=sd1
http://lit-evi.hzau.edu.cn/ricemind-api/search-by-gene/?gene=sd1&page=1&limit=20
http://lit-evi.hzau.edu.cn/ricemind-api/traits-by-gene/?gene=sd1&confidence=All&onto_type=ALL&page=1&limit=20

3. RiceMind £3E5 API i5|0)

RiceMind #dES API i3] 11

AR SRR 5 2

FZIEAR A )
RiceMind HH R PA0R 44 R A P 250808 2 b R AF IR E AR 2 o 9100

drought tolerance
http://lit-evi.hzau.edu.cn/ricemind-api/search-by-trait/?trait=drought’20tolerance&page=1&1imit=20

- TERA & E

http://lit-evi.hzau.edu.cn/ricemind-api/search-by-trait-and-gene/?gene=sdl&trait=drought’%20tolerance&page=1&1imit=20

BRI AT
AP R [BIE G IC R . BAR REANESRACTD H T H U S I SCRRIESR , A5 R T & A 2 4518
AT HREIR R B A EETRRKR.
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3. RiceMind £3E5 API i5|0)

RiceMind &S API i3] IV

PHC JSON i R B H-4 2

o 7} IS
o HRELL:
o fJFERL:
o EHE MRS

CIBGRIIGH

current_page. total_pages. total_count;
PMID. year. journal. title. doi;
sent_id. text;

gene. trait. confidence_tier. evidence_codes;

JR4A JSON SCff. B SEO T 5 H .

FH

1\_1_1_;

N AARBER RAF “HERA + MRAE 7 4R W NEALIEYE . KRRIRILECAN ZBLSL8 =ML

iﬂ‘ )L/K\A ]
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3. RiceMind £3E5 API i5|0)

RiceMind #iE5 API 38

#!/bin/bash
BASE='http://lit-evi.hzau.edu.cn/ricemind-api
GENE="'sd1'

# RE-ALEOBREE L
curl -fsSL "$BASE/gene-profile/?gene=$GENE" \
-o "$GENE.profile.json"

# R ZEENE 1T TILE
curl -fsSL "$BASE/search-by-gene/?gene=$GENE&page=1&1imit=20" \
-o "$GENE.evidence.pagel. json"

|

B S50
o MR RET NAEIE JSON, it total_pages FH B WIATHEIA %k 45 Ui ;
o [RAFIFLGM N H LR EMSE GEF. IR, page. limit), PRIELERFTEI.

s
RS 1A AT PubTator MRS : B sl B G LI, IHiE S BAntER A7, FEFEE%E PMID.
sent_id. text AIJE#G JSON?
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4. fCABSCES . NLTK SCIISIATIALMIE

QOutline |

Q ASSCYE: NLTK SCHISCAFRGbIE
o HRL M I HHER
o NLTK Z:aifisz
o A LU 2
o IOiE M 45 2
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4. fCABSCES . NLTK SCIISIATIALMIE
4.1 FUEEHSING S ¢ MMAAZIEE: TENEIREX

A B [ A i) 7L

AR AR SRR B SCAS, BT IR . GiiE A B AL A T AR ?
PubTator X A& —» NLTK & ¥E — HFLKILEEX
B3 T B PubTator $2tFRIE, NLTK fioiinL; AR %D L3R E.

INPUT OUTPUT

R R, BET LY

SO BES e

SR R R SEARHR R S L,
Sl B SRR PMID AR LR -

B DHRE R B = AR A7 A T4 Rl RSO N2
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: NLTK SCIINATR

4. {{RBCEE

4.1 BRI SIMEER © PubTator BIAIE

20301443 |t |Peutz-Jeghers syndrome
20301443 |a|STK11 mutations cause this syndrome.

20301443<TAB>0<TAB>22<TAB>
Peutz-Jeghers syndrome<TAB>
Disease<TAB>MESH:D010580
20301443<TAB>23<TAB>28<TAB>
STK11<TAB>Gene<TAB>6794

<TAB> RS IIHIRAF . B EIET PRl + S8 + T2 1Pt
A, MO FFERTHEL, end AFFIX A, HIRIE: text[23:28] &#

SEFnSTK11",

FRE X

ltl: Amds

lal: fH2E;

begin/end: FiHmFL;
mention: SCAHIIHE N
type: SR,
identifier: FRiEHNT .

NHKAmIﬁ ERJALHE; PubTator 1 5T AL A= B 2 SEAK K HARvEAL AR

2026-10-08
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4. fCABSCES . NLTK SCIISIATIALMIE

4.1 BUREMSRES © $—48: {8 PubTator XIHEREEISCEIRE

from pathlib import Path

def parse_pubtator(path):
pmid, title, abstract, entities = None, "", "", []
for line in Path(path).read_text(encoding="utf-8").splitlines():
if "|t|" in line:
pmid, title = line.split("|t|", 1)
elif "lal" in line:
pmid, abstract = line.split("lal|", 1)
elif line.strip():
f = line.split("\t")
entities.append({"pmid": £[0], "begin": int(£[1]),
"end": int(£[2]), "mention": f[3],
"type": f[4], "identifier": f[5]})
return {"text": title + " " + abstract, "entities": entities}

REH text M S5 E —BHPHERM (B + 4 + 20, B SSARER R 2
text [begin:end] == mention, XA LHE—FKHIKE.
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4. fCABSCES . NLTK SCIISIATIALMIE

4.1 BUREMSTRES @ NLTK EXFERMHA?

AR
LRGN R

o iiyufk;

o MG

o BLAli UATE L

o hJ TRARMAL.

o NLTK A R2AEWIE AR
o B NER A% T BioNER;
o TAMIANSE T AW 5 B
o HENWIN AR T EIMAAE.

A 1 S

iE T HACE S BV SCARERAE, AW R B i e 3 S AT A ARL AR -
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4. fCABSCES . NLTK SCIISIATIALMIE

4.1 BIEEMSINGES | MEER: RESHIETH

pip install nltk ‘

import nltk
nltk.download("punkt") # sent_tokenize / word_tokenize FTH

nltk.download ("punkt_tab") # NLTK >= 3.9 X HE I FIR

i WA
#1217 sent_tokenize M LookupError: Resource punkt not found, UHf_FiREHEE A
IR XA R S0 f L FA T ]

Mta NLTK 8 “ARR5” A« SRR " 72T 2557 a4 R I R EwE 47

2026-10-08
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Q AL NLTK SCHISIATIAME 38

o NLTK Z:AHszHl 45
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4. {XRESCEE: NLTK SCINSCATIAbIE

4.2 NLTK ERHsH . 2=Hl—: aF0s

INPUT abstract.txt, UTF-8 ZmiL— %,

from pathlib import Path
from nltk.tokenize import sent_tokenize

text = Path("abstract.txt").read_text(encoding="utf-8")
sentences = sent_tokenize(text)

for sent_id, sentence in enumerate(sentences, start=1):
print(sent_id, sentence)

AR “HTATTRAER e, W MEIT A TAIR: sent_id KNG SHIEYE E AL IR
5l

Jingbo Xia (HZAU) SRS SHIRAD (FREE) 2026-10-08



4. fCABSCES . NLTK SCIISIATIALMIE

4.2 NLTK EfisCH © £6l—: aFanSiakas

OUTPUT

sentence_id | sentence

1 | P53 mutations were detected...
2 | The mutations were
associated...

INPUT

P53 mutations were detected in
several samples.

The mutations were associated with
tumor progression.

{E
=

&

3
R

SR A N REfRRE
sent_tokenize ! —MNKFAFF R A)TITH; EEA I Gene B¢ Disease, H5EM AL V)
e

CCA N RMR RS, AR e ZomiE )
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4. fCABSCES . NLTK SCIISIATIALMIE

4.2 NLTK EfisCH : REIZ: @rcihSiaagit

INPUT E—ZHE3MATIIE.

from collections import Counter
from nltk.tokenize import word_tokenize

tokens = []
for sentence in sentences:
tokens.extend (word_tokenize(sentence))

words = [
token.lower ()
for token in tokens
if token.isalpha()
]

frequency = Counter (words)
for word, count in frequency.most_common(10):
print(word, count)

Kb 3R

sentence — tokens — /NE — EFEIrE — FEIIER
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4. fCABSCES . NLTK SCIISIATIALMIE

4.2 NLTK ERHESEH @ RHIZ: iRSmiahinaIREeg?

FRIE) 45 3. 18]G OUTPUT: id#i&

["P53", "mutations", "were", word frequency
"detected", "in", "samples"] mutations 12
detected 9

TEH G
["mutations", "were",
"detected", "samples"]

samples 7

WP AE T AP EE, By BEAS . EFHNRNG LB SR GT4
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o T K 50
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4. fCABSCES . NLTK SCIISIATIALMIE

4.3 GFRIEHEGE | FHI=: EEMRENFIDF

from nltk.tokenize import sent_tokenize

def sentence_spans(text):
spans, cursor = [], O
for sent_id, sent in enumerate(sent_tokenize(text), start=1):
start = text.find(sent, cursor)
if start == -1:
raise ValueError("sentence alignment failed")
end = start + len(sent)
spans.append({"sent_id": sent_id, "begin": start,
"end": end, "text": sent})
cursor = end
return spans

A A BB AL A ?

PubTator SEARFRIEE I 77 A% ; SEENLA) T begin/end, A REHIWTSLiR)E T T

X B e 55 14
text.find ERV)IERE FOCE AT B 2 B PRSI 55 KK
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4. fCABSCES . NLTK SCIISIATIALMIE

4.3 GFRIEHEEE | FHI=: FFHiEEEL

PMID sentence_id mention type identifier
20301443 1 Peutz-Jeghers syndrome Disease MESH:D010580
20301443 1 STK11 Gene 6794

OUTPUT g3 X
B AT ERREE B — RS SR, — DA R — AR AR SCA . TR B AR SR 5 3 [ A4 i mT
SRR .

IS A B B SR R B
NLTK FEEHERE “STKIL S8R " W4 © REFBEMNEFRE . A UL $

TG
PRt %

R A SAREE AN T, BEE AT U AR R, ROz TARS . RAAAMEIE?
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4. fCABSCES . NLTK SCIISIATIALMIE

4.3 AFRIEEGE © 2HIM: A NLTK fFi% RiceMind AIFER

Xfbt: PubTator 5 Z WA 555 RiceMind T4 HA) FZEYE (sent_id. text), NLTK MI{E%
W A A
import json

from pathlib import Path

from nltk.tokenize import word_tokenize

hits = []
for path in sorted(Path(".").glob("sdl.evidence.page*.json")):
data = json.loads(path.read_text(encoding="utf-8"))
for item in datal["results"]: # %4 LAAPISZIRiR [E
text = item["text"]
words = [w.lower() for w in word_tokenize(text)]
if "drought" in words:
hits.append((item["PMID"], item["sent_id"], text))

for pmid, sent_id, text in hits:
print (pmid, sent_id, text, sep="\t")

5 PubTator V2R 45 LE 5

PubTator $2AtJEtHFRyE, NLTK f i@ a) FiEHE H0; RiceMind $2 4% CL 45 /40 1)) FHIEHE
NLTK #5TiRl ks 551t . WA & “PMID + sent_id + text” IR EAZ L% .
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o IIE5iRE 23] 54
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4. fCABSCES . NLTK SCIISIATIALMIE

4.4 WIESRESLS) | KREE: ABETAFTERIER

CHECK
o M THEERAH? o 'S I/ NEUAT RIS AR R D) 47 s

o TSR BANLEJFEA) 2 o FE[H TS n] REA 241 il 1Al

@ begin/end #& 15X} M IE i 745 2 o EFFFAFE S i Ju ik

o PMID FIS &Y 5 & A3 R FE ? o JBHH NLTK BERIAZEFElk BioNER.

o AL B A(E?

=2 A

R B EE A A TG ZEACRS, SO 75 ZE IR AR < S A A B i R R AT R AR 9 0 B
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4. fCABSCES . NLTK SCIISIATIALMIE

4.4 INESIRESS) | REHT: NXERABNEEE

= NLTK 19507

= NEANA)TFHRE sent_id;

» RS H AR OB AT

» HIH PMID. AJF4as. AJ U, SERPE . SRR RIbRHES 5 ;
o FEHLIHECE T4 R, R a7 SRS 55 .

LRI, ARSI BRI — MRS — 2 R AN — SR AR A DL B R BUR PR
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5. 1918 EE/KFEEHEE ETRRBIFA

Outline |

O e ERIKEEIEREESLRARIFFR 57
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5. 1918 ERKESIENB EELMRBITFA

Wi

RiceMind 2115244

TEMIPEIRZ B (grain yield. drought toler-
ance. tillering===+++, X TO/CO A4%) .
mffA . QTL AL x5

PubTator 56 &¥HIX—HK,

PubTator 7 &g [ SRR Y
gene. disease. chemical. species. mutation.
cell line

— NSRBI ZRA R

[ 11T Sk g T H 3
2 API fISUSCRIRANE I, sk 2 d B SRR £ AN API BAE A B AR s T R A
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5. WiE: MEEZKEEERBELNRBIF A

Wi

Lk i A AN

A i JL T L RiceMind fiPERIA R EW I NLTK  FGEIR. TR v FSGAES A4
53 +n-gram DLRAD; X536 F =5

B. LIl PubTator filiFE[H, WdahtEiR, A7  &HUFK, d@hmh I AR, FiduE
HILI

C. S5l Ed & Fl RiceMind AJFAERI T, $8I L F3C BERIUAMAMGH MR TREELA, #8H NLTK
S WIS AT i EPIEX

M A5 B MERMAMAARRCYHEM: API FE. NLTK 7. A)FX5F. iEER. Bk
C NI, mEDYIE.
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5. 1918 EEKFEEHERE ETRRBIFA

Wi

LITPN
RiceMind PR3 + PubMed B A,

AN ABCAE:
= M RiceMind UPEIRIAE: ["grain yield", "drought tolerance", ...];
« NLTK X ZMAITI3 55018, AR 1-3 I n-gram;
» n-gram S5t CNS0E) ULHC, AR RIS MERER &
= IH sentence_spans &M F sent_id, HtHiEHEAT.

7~ Pl
PMID + sent_id + "grain yield" + Trait + T0:0000397
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5. 1918 EEKFEEHERE ETRRBIFA

Wi

TN I
[@—#t PubMed #§%, PubTator APl ZE £ FRE .

= PubTator MH #IIEHE 2 (HF GenelD);

o BRA A TR TE] U E — SO R MR

» FE B AT span X553 sent_id;

o [ RN SRS — ik “IEE-ARIR” X

FEIAGEF RBE: “OsX increases grain yield” 5 “unlike OsX, grain yield «+++-- 7 AESLI R GV X
gy, TR BN Tid yg.

Jingbo Xia (HZAU) SRS SHIRAD (FREE) 2026-10-08



5. 1918 EEKFEEHERE ETRRBIFA

Wi

o RiceMind HISE/EUEHE (PMID+ )1 + BB + MR 1EAEFRE:
o [7 pipeline % 52 %55, 15 precision/recall;
o HREAHT: WA A —srecall {K; “yield” B —precision 1.

|

PR
TP i B SR R R AEARAE MR B 2 Rl 0K /N2 Mt , WIREEARAS P AR 2 A A 00N B %
JRFE NLTK B 5 i )il ZpA5 2 2

V. NSREZ
PubTator. Shell. RiceMind. NLTK PU&Z7EMIC & APl 3RAEAE S &hrdE, NLTK #b AT SR,
PRAL IR B IEAR o
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