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1. SEFIR%|

1.1 SRR RERI TG

FIDHREEREEIEZSTHERITMIETR, EHBEMHE (precision, p) FBEZE (recall, ) BIAFIEEE N :
O HEME Precision: IEFRAILMEMAY + HEIREHLITESFLXE = TP/ TP+FP

relevant elements

How many selected How many relevant
items are relevant? items are selected?

Precision = Recall = ——

selected elements

Q BEH Recall: EMIRAIHMOESEALY ~ BIREHEIEXERE = TP/ TP4+FN,
O AMEMAMEHEAFL F = ( 2 ) =2 preconseca

recall— ! +4precision—1 precision+recall *

5/120



1. SEAIEG
11 SEHRRBIMAEROIRA: SiE— BRSSO

rEEBE
REEE—HHIMTLNEE? JLMER? ERATEHEEAER LB %K.
—RIEMEKET R MR HE, (FENERERHSHERAXHERMER:

Drought stress is a major abiotic factor limiting grain yield in rice (Oryza sativa); transgenic lines yielded
stable performance under field conditions. We investigated the roles of OsDREB1A, OsDREB1B, and
OsNACL1 in regulating drought tolerance. Transgenic lines overexpressing WRKY45 showed enhanced
tillering under stress conditions, but no significant change in heading date. Quantitative RT-PCR revealed
that these genes form a coordinated regulatory cascade responding to water deficit through the DRE/CRT
element in the promoter region.
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1. SEAIEG
L1 SEURRIIMEERITE: SEER

rEEBE
-, REXTR? IRAEE, FEMTIEAMER.
—RIEMEKET R MR HE, (FENERERHSHERAXHERMER:

Drought stress is a major abiotic factor limiting grain yield in rice (Oryza sativa); transgenic lines yielded
stable performance under field conditions. We investigated the roles of OsDREB1A, OsDREB1B, and
OsNACL1 in regulating drought tolerance. Transgenic lines overexpressing WRKY45 showed enhanced
tillering under stress conditions, but no significant change in heading date. Quantitative RT-PCR revealed
that these genes form a coordinated regulatory cascade responding to water deficit through the DRE/CRT
element in the promoter region.

MREEN:  grain yield (A7 &) drought tolerance (TFR%) tillering (4EE)  heading date (3FEHA)
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1. SEAIEG
L1 SEHRRBIMEERITAE: BARE

ANTI#rEH ground truth (8 NSEHK)

H . 0sDREB1A. OsDREB1B. 0sNAC1., WRKY45 TiR: drought tolerance. grain yield. tillering.
heading date

MRAAMAE G EZMEIAIRG], #HIAT, 25 precision / recall / F1.
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1. SEFIR%|

1.1 SEARIRBIMEER T : PubTator

(PubTator 2 B Z Gene/Disease/Chemical7v3, AiRBIMHER)

PubTatori&[E] (455 HA)

v'0OsDREB1A v 0OsDREB1B +'0sNAC1 v WRKY45

MR L E/I/H: drought tolerance. grain yield. tillering, heading date —/M3ZHMZ
TP=4 FP=0 FN=4 TN: &R (EHEMHMBUSE" BEnflENX)

TR BERE (AT -

Drought stress is a major abiotic factor limiting grain yield in rice (Oryza sativa); transgenic lines yielded
stable performance under field conditions. We investigated the roles of [OsDREB1A], [OsDREB1B], and
OsNAC1]| in regulating drought tolerance. Transgenic lines overexpressing |WRKY45| showed enhanced

tillering under stress conditions, but no significant change in heading date. Quantitative RT-PCR revealed

that these genes form a coordinated regulatory cascade responding to water deficit.
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1. SEFIR%|

1.1 SENRBIMERERIITE: AE RS

(EEAPubTator, MK FARiceMindif)Bi——E i Tt T MR A+B)

HERGER (75, HEPIFIRE)

v'0sDREB1A  v'OsDREB1B  v'OsNAC1 v WRKY45
v drought tolerance V'grain yield X yielded v'tillering
TP=7 FP=1 FN=1 TN: FER (SLEHEURE ARG #HES

e RRE (TR
Drought stress is a major abiotic factor limiting |grain yield|in rice (Oryza sativa); transgenic lines |yielded

stable performance under field conditions. We investigated the roles of [OsDREB1A|, [OsDREB1B], and
OsNAC1|in regulating ’drought tolerance‘. Transgenic lines overexpressing |WRKY45| showed enhanced

tillering| under stress conditions, but no significant change in heading date. Quantitative RT-PCR revealed
that these genes form a coordinated regulatory cascade responding to water deficit.

AR ENIA FEE”, AR yield IR ENBER ET.)

G#&: heading date; IR#&: yielded
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1. SERIR%|

1.1 SERIRBIMERERYIEAY: precision / recall / F1

AFHE: AMAGBER—ESIFE (81 Eiffdh

R TP FP FN Precision Recall F

A: #iPubTator 4 0 4 4/4 =1.00 4/8 = 0.50 0.67
B: PubTator+ia#t 7 1 1 7/8=0.875 T7/8=0.875 0.875

RERE

ARG BHFER Rheading date (GEHEZWRIXANREINIAED, REHMRyielded (FNIAHHKZIN =E"). B
LIRR?
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1. SEFIR%]

1.2 RF SRR S5 BB 75 18

SCRIR BB ME BE TT LA R L o BE 4R F- 2
QO Fi—IHREiaE
fFlan: ENFRIEN, EFHNBHECE.
Q MBEEIFFE, BHELRE.
f5lan: JBSFHHE.
Q REFEI L
f5lan: BmARR.
Q KIBSHA (LLM) 5k
{5170 Kimi, ChatGPT.
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2. {k#F X% Dependency relation

2.1 KEXRTES FMETHERE

Part of speech:
[NNP) (NNP)  [RB]  [VBO) () [NP] (WP (J[CCIPRPIVEZ) Re] ©BG) (PRP] (W] (FRP](

Mrs. Clinton previously worked for Mr. Obama Dut she is now dls{anmng herself from him

Named entity recognition:

[Person] e Person
Mrs. Clinton prevluus\y worked for Mr. Obama but she is now distancing herself from him
Co-reference: it
Coret
....... Coret - - - - - -
oA
[Mention) [(Ment | ] Memmn [ M ]

Mrs. Clinton previously worked for Mr. Obama, but she is now distancing herself from him

Basic dependencies:

nmod
nsun
compotnd comwunﬂ advmod [ case 1
= \ , - ¥ )
NP P

doby
NNP (NP R EH) .[_]PRP vaz RE! WG [FRF) (N PRF]|
Mrs Cllnton previously worked for Mf Obama bu!she is now dlstancwng herself from him

#AA: AF “Mrs. Clinton previously worked for Mr. Obama, but she is now distancing herself from him.” B LM RRR Ti##IRERE:
1AM4ARE (Part Of Speech) .

WALEIRF (Person)
H457HMR (Coref: Mrs. Clinton—she—herself, Mr. Obama—him),

HEAEKEFRZFR (basic dependencies, I nsubj. dobj. nmod. conj &), KEXRMTFIRTHNRERR, XEIESIEZERNEELSEH
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2. #k7FX % Dependency relation

21 RBEXREES FIRETHERAE

ROOT

subj

Al dobj dobj

do like eating fish
PRP MD VBP VBG NN

HBA: A1F “I do like eating fish” EUKTEMRE:
ROOT #&EIEIE like;

like B9 nsubj 3 |\ aux J3 do. dobj /3 eating;
eating Y dobj 3 fish.

WTAK PRP, MD. VBP. VBG. NN Hiatt#riE; &iskBsia (head) $5MEIKTEIR (dependent), &isk EAFREXRRAER,
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2. #k7FX % Dependency relation |

2.2 HiB{E{k#E# / Stanford Dependency Tree

Stanford typed dependencies FRREREIT B, ERA—MEBEENWARBERADFHMIBAEAXR, ik
FESFERNMREBLEBRNERHENER, AAMAXARPHIMXRER"
ZARBRIBEEA50MIEEXR.

(FMIEIL: The Stanford-typed dependencies representation was designed to provide a simple description
of the grammatical relationships in a sentence that can easily be understood and effectively used by people

without linguistic expertise who want to extract textual relations. The current representation contains
approximately 50 grammatical relations.)

“Stanford typed dependencies manual, https://nlp.stanford.edu/software/dependencies_manual.pdf.
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https://nlp.stanford.edu/software/dependencies_manual.pdf

2. fk7Fx % Dependency relation |

2.2 HiB{E{k#E# / Stanford Dependency Tree

HrBR&ER: —MOIF BIRE—NEAT:

"Bell, based in Los Angeles, makes and distributes electronic, computer and building products.”.
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2. fk7Fx % Dependency relation Il

2.2 HiB{E{k#E# / Stanford Dependency Tree

A]F: “Bell, based in Los Angeles, makes and distributes electronic, computer and building products.”

nsubj(makes-8, Bell-1)
nsubj(distributes- 10, Bell-1)
vmod(Bell-1, based-3)
nn(Angeles-6, Los-5)
prep-in(based-3, Angeles-6)
root(ROOT-0, makes-8)
conj_and(makes-8, distributes-10)
amod(products-16, electronic-11)
conj_and(electronic-11, computer-13)
amod(products-16, computer-13)
conj_and(electronic-11, building-15)

makes
lcun,;and
nsubj  distributes dobj
ﬁ” \1”"
Bell products
l partmod Lamad
based amod  electronic amod
l prep_in ﬁn,;mz conj_and
Angeles computer building
o
Los
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2. fk7Fx % Dependency relation I

2.2 HiB{E{k#E# / Stanford Dependency Tree

A]F: “Bell, based in Los Angeles, makes and distributes electronic, computer and building products.”

k7% R HHIHeadF1Dep

head (ZRECiAE)): TERBFEXRPEESIERAN
1A; B token HEMEEH head, FALAMEIK
k.

dep ((REXRFRZ): #REIZ token 5 head
ZBIRYIBEFEZ SR (A nsubj. dobj.
compound #).

HEISEFRERU dep (head-index,
token-index): I nsubj(makes-8,
Bell-1) 7~ Bell HYJ head & makes, X&
P& A nsubj (FIAEIE).

nsubj(makes-8, Bell-1)
nsubj(distributes-10, Bell-1)
vmod(Bell-1, based-3)
nn(Angeles-6, Los-5)
prep-in(based-3, Angeles-6)
root(ROOT-0, makes-8)
conj_and(makes-8, distributes-10)
amod(products-16, electronic-11)
conj_and(electronic-11, computer-13)
amod(products-16, computer-13)
conj_and(electronic-11, building-15)

makes

lm,;and

nsubj  distributes dobj

ﬁbj \:b,

Bell

Jparnot

based

lprf.u"

Aneel

products

oot
amed  electronic amod
ﬁry;unNm W and
4

£

Jm

Los
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2. #k7FX % Dependency relation IV

2.2 HiB{E{k#E# / Stanford Dependency Tree

nsubj: nominal subject/%&1FEE

A nominal subject is a noun phrase which is the syntactic subject of a clause. The governor of this relation
might not always be a verb: when the verb is a copular verb, the root of the clause is the complement
of the copular verb, which can be an adjective or noun. / BIREEBREFEYNAEETIENZITE
W ZXAWXEIE (governor) F—EREENA: HaNAARNANR, NARRT R ERAIE
(complement), #MEATLARF AR 1.

f5: Clinton defeated Dole (GE#Rifitz¥ T %/R) Clinton 2 defeated B nsubj; The baby is cute (22)LIRATZ)——baby 2 cute
B nsubj (R#NA is 7, WRPHLALFIRME cute) .

“Clinton defeated Dole” nsubj(defeated, Clinton)
“The baby is cute” nsubj(cute, baby)
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2. #k7FX % Dependency relation V

2.2 HiB{E{k#E# / Stanford Dependency Tree

vmod: reduced non-finite verbal modifier/JEFRE FNTFHEIHIE

A reduced non-finite verbal modifier is a participial or infinitive form of a verb heading a phrase (which
may have some arguments, roughly like a VP). These are used to modify the meaning of an NP or another
verb. They are not core arguments of a verb or full finite relative clauses. / JEPRZEFNIFIEIHIEZENIAA
MAFE A ERXNH XS SHEE (AEHAEE LT, KEEST—1 VP), BRERRIRIESS—
MEANEX; ERARHDNZLILT, EFARTENREMXRENG.

f5): Points to establish are ... (B ES - ) establish 5& points B vmod; I don't have anything to say to you (F&
B LB RUEHI)——say £ anything B vmod; Truffles picked during the spring are tasty (ZERFEIMEREMK)——picked
2 truffles B vmod; Bill tried to shoot, demonstrating his incompetence (LL/RIXEIFFIE, RRHABAITAE
shoot #J vmod.

demonstrating &

“Points to establish are ...” vmod(points, establish)

“I don’t have anything to say to you” vmod(anything, say)
“Truffles picked during the spring are tasty” vmod(truffles, picked)

“Bill tried to shoot, demonstrating his incompetence™ vmod(shoot, demonstrating)

24 /120



2. #k7FX % Dependency relation VI

2.2 HiB{E{k#E# / Stanford Dependency Tree

nn: noun compound modifier/ & & & 1a1&iM

A noun compound modifier of an NP is any noun that serves to modify the head noun. / &iAE&1EE

B RZINIEE S A K& LR IREE 8,
5: Oil price futures (FRMNIEHALE)

oil 1 price #3Z futures &Y nn (EABITHEM) .

“0il price futures” nn(futures, oil)
nn(futures, price)

25 /120



2. #k7FX % Dependency relation VII

2.2 HiB{E{k#E# / Stanford Dependency Tree

prep: prepositional modifier/ 7T iF{&1f

A prepositional modifier of a verb, adjective, or noun is any prepositional phrase that serves to modify the
meaning of the verb, adjective, noun, or even another preposition. / M iAMEIRIBRIEIHENIR. FEIFHK
BIRMERNAEE, AXREWNR, BEE, fRDES—MNRNEX.

in & cat BY prep; | saw a cat with a telescope (FRERERN—R ) —

f50: Isaw a cat in a hat (BB —RBIETHIIE)

with 52 saw B prep; He is responsible for meals (ft$133E R )——for 2 responsible HJ prep.
“I saw a cat in a hat” prep(cat, in)
“I saw a cat with a telescope™ prep(saw, with)
“He is responsible for meals™ prep(responsible, for)
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2. fk7Fx % Dependency relation

2.2 HrBREIRTER: IR

| saw a cat with a telescope.

saw Ssaw

nsubj déb" \i’ep nsu‘bj/ \iObj
)
| cat with | cat
{pobj * prep
telescope with
fRiE A: with a telescope &1 saw {pobj
telescope

“BRAZREEN TR, . ]
fi#iE B: with a telescope 1&1ifi cat

“BERT -REEETRNE.”
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2. #k7FX % Dependency relation

2.2 HiB{E{k#E# / Stanford Dependency Tree

root: root

The root grammatical relation points to the root of the sentence. A fake node “ROOT” s used as the
governor. The ROOT node is indexed with “0” , since the indexation of real words in the sentence starts
at 1. / REXFRBEGFHRTS. REEA—NELT R “ROOT” EAXELIE. ROOT TRMHSH
0, AARHFESLFEANRESM 1 FiA.

root(ROOT, love); Bill is an honest man (EL/REMHSZAIN)

root(ROOT, man) (&

f5l: I love French fries (FREVEEK)
A is 25, WP ERFRIE man).

“I love French fries.” root(ROOT, love)
“Bill is an honest man” root(ROOT, man)
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2. #k7FX % Dependency relation |

2.2 HiB{E{k#E# / Stanford Dependency Tree

Stanford Dependency Tree/HrlHBiEIKER: EZHKEXR

acomp: adjectival complement

An adjectival complement of a verb is an adjectival phrase that functions as the complement (like an object

She looks very beautiful

of the verb).

29 /120



2. #k7FX % Dependency relation

2.2 HiB{E{k#E# / Stanford Dependency Tree

appos: appositional /[E{i[1& modifier

An appositional modifier of an NP is an NP immediately to the right of the first NP that serves to define
or modify that NP. It includes parenthesized examples, as well as defining abbreviations in one of these
structures.

Sam , my brother , arrived Bill ( John ’s cousin )

The Australian Broadcasting Corporation ( ABC )
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2. #k7FX % Dependency relation Il

2.2 HiB{E{k#E# / Stanford Dependency Tree

aux: auxiliary

An auxiliary of a clause is a non-main verb of the clause, e.g., a modal auxiliary, or a form of “be” ,
“do” or “have” in a periphrastic tense

Reagan has died He should leave
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2. #k7FX % Dependency relation IV

2.2 HiB{E{k#E# / Stanford Dependency Tree

amod: adjectival modifier

An adjectival modifier of an NP is any adjectival phrase that serves to modify the meaning of the NP.

“Sam eats red meat” amod(meat, red)
“Sam took out a 3 million dollar loan” amod(loan, dollar)
“Sam took out a $ 3 million loan” amod(loan, $)

32/120



2. #k7FX % Dependency relation V

2.2 HiB{E{k#E# / Stanford Dependency Tree

agent: agent/HEZE

An agent is the complement of a passive verb which is introduced by the preposition “by” and does
the action. This relation only appears in the collapsed dependencies, where it can replace prep by, where
appropriate. It does not appear in basic dependencies output.

“The man has been killed by the police” agent(killed, police)
“Effects caused by the protein are important” agent(caused, protein)
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2. #k7FX % Dependency relation VI

2.2 HiB{E{k#E# / Stanford Dependency Tree

auxpass: passive auxiliary

A passive auxiliary of a clause is a non-main verb of the clause which contains the passive information.

“Kennedy has been killed” auxpass(killed, been)
aux(killed,has)
“Kennedy was/got killed” auxpass(killed, was/got)
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2. #k7FX % Dependency relation VII

2.2 HiB{E{k#E# / Stanford Dependency Tree

dobj: direct object

The direct object of a VP is the noun phrase which is the (accusative) object of the verb.

“She gave me a raise” dobj(gave, raise)
“They win the lottery” dobj(win, lottery)
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2. #k7FX % Dependency relation VIII

2.2 HiB{E{k#E# / Stanford Dependency Tree

cop: copula/Z&zHfiA

A copula is the relation between the complement of a copular verb and the copular verb.

“Bill is big” cop(big, is)
“Bill is an honest man” cop(man, is)
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2. fk7Fx % Dependency relation |

2.3 =Ml

dresses
w\\:,/ shirt
/AN
a gen T-

"Jingbo who dresses a green T-shirt was instructed by Chen.”
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2. #k7FX % Dependency relation

2.3 =R
\%nt
l agent: agent

by

Jingbo was l An agent is the complement of a
passive verb which is introduced by
l chen| the preposition “by” and does the
dresses action.
k/ shirt “The man has been killed by the
who / \ \ police” agent(killed, police)
a gen T-

Agent, TEE
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2. #k7FX % Dependency relation Il
2.3 —/Milf)

pobj: object of a preposition

by
Ji Was ;
'%bo pOle The object of a preposition is the
l ¢hen | head of a noun phrase following the
preposition, or the adverbs “here”
dresses

/ . and “there”.

who shit “l sat on the chair” pobj(on, chair)
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2. #k7FX % Dependency relation IV
2.3 —/Milf)

ent
aUXp$S \QQ“LE auxpass: passive auxiliary

Ji was :
'%bo pOle A passive auxiliary of a clause is a
l ¢hen| Non-main verb of the clause which
dresses contains the passive information.
/ \ “Kennedy has been killed”
who shit auxpass(killed, been)
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2. #k7FX % Dependency relation V

2.3 =ity
ihstructed
nsubjpass ent
auxp%ss \QQ“W nsubjpass: passive nominal subject
Ji Was ;
'%bo pOle A passive nominal subject is a noun
l ¢hen | Phrase which is the syntactic
subject of a passive clause.
dresses ,
/ \ “Dole was defeated by Clinton”
who shit nsubjpass(defeated, Dole)

/AN

a 3teen'r-
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2. #k7FX % Dependency relation VI

2.3 —/Milf)
ihstructed
nsubjpass ent
i ﬁxp%;s <
Y
/ was '
Jingho pOle relcl : relative clause
relcll chen
A A relative clause ( relcl ) modifies
/VG”%\’ the head of a noun phrase.
W‘\O Shil’t\
a  gren T-
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2. #k7FX % Dependency relation VII

2.3 —{\Mgla)

instructed
nsubjpass, ent nsubj: nominal subject
i ﬁxp%ss \1{‘& j j
Y

" _ A nominal subject is a noun phrase
Imﬁbo wee pOle which is the syntactic subject of a
relcll ¢hen| clause. The governor of this relation
might not always be a verb, which
 dresses can be an adjective or noun.
nsu}/ N
il shirt “Clinton defeated Dole”

/ \ \ nsubj(defeated, Clinton)

a %WZ'\'F-
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2. #k7FX % Dependency relation VIII

2.3 —{\Mgla)

instructed

Jingho was

reIcIl

dresses

nsu/

Shlb‘t

/AN

a 3teen'r-

nsubjpass, ent
ip ﬁxp%S \1{‘

pobjl

chen

dobj: direct object

The direct object of a VP is the
noun phrase which is the
(accusative) object of the verb.

“She gave me a raise” dobj(gave,
raise)

45 /120



2. #k7FX % Dependency relation IX

2.3 —/Mla

instructed
nsubjpass, ent
]pﬁXp%s \Q{‘

Jirgho wes pobjl
reIcIl

det: determiner
A determiner is the relation between
¢hen| the head of an NP and its

dresses determiner.

nsu/
sh.rt “The man is here” det(man, the)

VARN

a  gren T-
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2. #k7FX % Dependency relation X

2.3 —/Milf)
instructed
nsubjpass ent
ﬁxp%ss \QQAW amod: adjectival modifier
3 wos -
g pOle An adjectival modifier of an NP is
reIcIl ¢hen| @ny adjectival phrase that serves to
modify the meaning of the NP.
 dresses dobi .
nsu}}/ \ “Sam eats red meat” amod(meat,
who q shit red)
zn{o:ﬂ\
a  gren T-
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2. #k7FX % Dependency relation XI

2.3 =ity
instructed
nsubjpass ent
ﬁxp%ss \QQAW nn: noun compound modifier
Ji was ;
'%bo pOle A noun compound modifier of an
reIcIl ¢hen| NP is any noun that serves to
modify the head noun.
_dresses dobi ,
nsuy/ \ “Oil price futures” nn(futures, oil)
who shit nn(futures, price)
d \Q
Jerl?
a  gren T-
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2. #k7FX % Dependency relation XII

2.3 —{\Mgla)

dresses

Shir't

/AN

Q 3!&#\ T-

W‘\o

instructed

nsquﬁ%:xp%ss \qgi:t
Y
Jego W% pobj|

relcll

chen
dresses _
nsuy/ ~dob
uiht 3 shirt .
AN
a  gren T-
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2. #k7FX % Dependency relation

2.3 =Ml IRELS] (RTFRD

Jk#EfIHa): OsDREBI1A improves drought tolerance in rice.

e EE
BRAREEGa, HESXAENKER:
0 FEA token FHEEM head (ZELIFD 5 dep REXRRIFE);
B HERKEN, REBRONXRRE.

$2/R: B8 Stanford typed dependencies (#ll nsubj. dobj. compound. prep. pobj. ROOT &),
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2. fk7Fx % Dependency relation

23 —MlF): SEER URERD

OsDREB1A improves drought tolerance in rice.

OsDREB1A
nsubj

drought
compound

improves
ROOT

tolerance
dobj

token head dep iFH
OsDREB1A  improves  nsubj i (EED
improves improves ROOT iBiE, Bazl
drought tolerance  compound E&EIHE
tolerance improves  dobj TiE (1R

in tolerance  prep Al

rice in pobj MARIE
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Outline |

© 2. #&k7FEF*ZH Dependency relation 14

0 2.4 #HM1: FIERXFHRMEL (SVO) 52
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2. #k7FX % Dependency relation |

2.4 #M1: FERXFHME (SVO)

BEE: ﬁu%?‘@@ﬂﬁ’r;ﬂﬁsﬂ’l MIFF, APILHEEFATEIBEMRE, ZFIBREMWETEE
(SE1F-1, “SoM",SE1K-2)
XA =JTH (Triple) 5272

OsDREB1A improves drought tolerance in rice.
SE{R: OsDREBIA (E[MA)D. drought tolerance (M4AK)
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2. k7FX % Dependency relation |l

2.4 #M1: FERXFHME (SVO)

En: M EiRa)FRIHEY
(OsDREBIA, improves, drought tolerance).

BRE: MAMNKTFXRPHHEISVOLH?

X5 $XF) nsubj (XIF) 5 dobj (Ki&) B head EFHRE— 5" (1FiE).
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2. fk7Fx % Dependency relation I

2.4 #M1: FERXFHME (SVO)

REFEMRT SVO 4544

OsDREB1A
nsubj

drought
compound
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2. fkfFx % Dependency relation IV

2.4 #l: FIBRXFRME (SVO)

KEIBEXRA
@ FiEXAK (nsubj): OsDREB1A HJ head 2 improves, TRIREEZRIMELNEE.
@ FIRAEFR (dobj): tolerance MJ head 2 improves, FTRMERENMERTZE.
Q@ E&1AX R (compound): drought B head 2 tolerance, HIRESEEM M drought tolerance,
Q TiAXEIE (prep + pobj): in rice #&if tolerance, FiRitSTEE.
EYEFIEN S
MR RRATGER TR
o F{k (Agent): OsDREB1A
o {EM (Action): improves
o E{k (Target): drought tolerance
EXE—E—REWERHFTIAT “OsDREBIA EEXZE/KEHEN MZOBFILH.
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Outline |

© 2. #&k7FEF*ZH Dependency relation 14

e 2.5 #HM2: HmIEKFHERE (SDP, Shortest Dependency Path) 57
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2. fk7Fx % Dependency relation |

2.5 #2: HIEKEFIEE (SDP, Shortest Dependency Path)

MIRER BRI IREFRE:
O &kE#H (dependency tree):
BXARFRITIRAFIRFEANT SN, XINREAPNERREAEEE EEBERENIEE.
Q HIEKREFHEE (SDP):
EXEREE LR EEREA B R I8 AR R
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2. #k7FX % Dependency relation

2.5 i#2: FmIEIKFER (SDP, Shortest Dependency Path)

nsubjpass st ent When focusing on head entity
ﬁxp%ﬁs N (Jingbo’) and tail entity (‘Chen’).
by

Jingho e pobjl Short Dependency Path (SDP):

reldl R, ‘Jingbo-instructed-by-Chen’
dresses _ Length:
nsu}j/ ~dob) 3
who Sh‘w‘t
d;l Q Triple in the manner of KG:
an\od (h,r,H)=(Jingbo,instructed,Chen)
a gren T-

f55]: " Jingbo who dresses a green T-shirt was instructed by Chen.”
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2. fk7Fx % Dependency relation I

2.5 #2: HIEKEFIEE (SDP, Shortest Dependency Path)

REKEFRENNAGR:

O XAMMMPHFETIE FUREF IFRBERME ;
O ANREIEPH = TTAMEL;

O EAMEMERIMAN, FIFSDPIEHIIEEENIER.
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Outline |

Q3 BXREBSREEN 61
° 3.1 IBXNABHENX 62
o 3.2 EFCHMANIRIZHE: BN AGIREE N AEER 67

o 3.3 IBRIEFIFMMES 73
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Outline |

O3 BEXREEREEX 61
° 3.1 IBNABIEN 62
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3. BXBEEREEX |

3.1 BXABMENX

TEM A (Semantic Roles)E B XIBES A MPTIEEIB A RIENEHFAPRENES5ERAE ( Participant
Roles)

NEMEX LR BEXARRESFRMNATHFARENRD ZBNEX R RN —ME. XihnyRKEHEMEE
B AUEES FROOVAZEFHEA BFRHARRTMAR - AEEEHRIFEE—RE, NIRRT FEIFHR
HEXBEES.
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3. BUNABEREIEBX I

3.1 BXABMENX

B AEIRE (semantic role labeling) WIYHIEX 5347 (semantic parsing), =R IRAGFHiBEH

predicate-argument £5#4, EtZl “Who did what to whom, where and when?”, ZE4EIBIBMIER THRICIEX A
&l
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3. BABESZREIIEBX I

3.1 BXABMENX

B AEIRE (semantic role labeling) WIYHIEX 5347 (semantic parsing), =R IRAGFHiBEH

predicate-argument £5#4, EtZl “Who did what to whom, where and when?”, ZE4EIBIBMIER THRICIEX A
&,

o BE (Cause): sMEREMEMER.
o EMEFEMEHMNSIEE ERKXE)

o ...what caused the action to occur in the first place; not for what, rather because of what (e.g., Because Clyde
was hungry, he ate the cake.). (BEMKXZE)
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3. EXRESREEL IV

3.1 EXABHENX

EBXRABIRE (semantic role labeling) A HIEX 5347 (semantic parsing), RRAFRIRFIFFHiBIEH

\na
predicate-argument £5#4, EtZl “Who did what to whom, where and when?”, ZE4EIBIBMIER THRICIEX A
=R

o BE (Cause): sMEREMEMER.
o EMEFEMEHMNSIEE ERKXE)

o ...what caused the action to occur in the first place; not for what, rather because of what (e.g., Because Clyde
was hungry, he ate the cake.). (BEMKXZE)

o £F (Theme): MR, KEREUMEMHHIER.
o MR, REFELME . BMMEMNES JERKAHE)
o ... undergoes the action but does not change its state (e.g., We believe in one God. | have two children. | put

the book on the table. He gave the gun to the police officer.) (Sometimes used interchangeably with patient /i
E) (BNXFE

"https://zh.wikipedia.org/wiki/\CTEX@charennn{232}{176}{173}\CTEXecharennn{228}{185}{137}\CTEX@char@
nnn{232}{167}{146}\CTEX@char@nnn{232}{137}{178}
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Outline |

O3 BEXREEREEX 61
o 3.2 EAHAAIRIZHE: EBXABIREEXAER 67
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3. BYXABEREEX |

3.2 EAMEAIRIZHE: BXABMNRBEXAEE

EXABMBREREEY:

ERMINFFZMRET, EEDOXZRETRMRE, SBAERERESYE, REXMEFRNAFRRESR
X

VS.

“Who did what to whom, where and when?” '
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3. BMABRSREIEX I

3.2 EANEAIRZE: EXARMRRIENHER

R3] CauseOf

[ ] e—
Regulation Molecular. PhxsiolJ

A C-to-A transversion in the second exon of DAX1 gene that resulted in the change of tyr399 to a premature stop

[ ]
Regulatlon Protein

codon, which truncates the DAX1 protein by 71 amino acid.

[Rl] EanseOf.
[R2} Themeof\
Varlatlon \I/ Cell_Ph cal_Ac tiJ

__ Variation

The mutation was associated with loss of leydig cell responsiveness to human chorionic gonadotropin.
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3. BABESZREIIEBX I

3.2 EAMEAIRIZHE: BXABMNRBEXAEE

[R1} CauseOf

[R2}-FhemeQf _
/[Rj] TFhemeof
| & _|____ &
Variation é Gene |Molecular_Physiologi

The mutation resulted in a severe loss of DAX1 repressor activity.

ATHRERTER E- AT UL R |
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3. BUABEREIBX IV
3.2 EACHEIRIZIE

BXABINREIE AR

Dauery genes [:]Gene .Mutation DGD .HPO .MESH

€
an
]

ATG5:dysregulation > Abnormal mitochondrial morphology
26077923: W of atg5 in cardiac tissue leads to more cardiac

hypertrophy, abnormal contractile dysfunction, and

of ubiquitinated proteins with BlflJo FREE tRLTel T Tl S XRG4 T 00 .
Check all Evidence

71/120



3. BXBESREEX V

3.2 EAMEAIRIZHE: BXABMNRBEXAEE

BEMtERER—AHAE. SEHEETEEES: http://lit-evi.hzau.edu.cn/AD-LitPathoNet/
visualization?QueryPhenotype=Abnormal’%20mitochondrial’20morphology
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Outline |

O3 BEXREEREEX 61
o 3.3 EBREMIEIES 73
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3. EXRESREEN

3 IBRIEFIEES

BioNLP-OST 2019
(AGAC Track)

International Workshop on BioNLP Open Shared Tasks (BioNLP-OST) 2019
collocated with EMNLP-1JCNLP 2019, in-‘Hong-Kong.

¢ AGAC track tasks:

* Timeline:

NER & REL extraction of function

change for mutated gene. 11 Mar, 2019 Sample data release.
10 Apr, 2019 Training data release.
12 Jun, 2019 Testing data release.
12-19, Jun, 2019 Evaluation period.

* AGAC track web address. 19 Jul, 2019 Poea)
hittp://120.79.44. 74 8000/BioNLP. osT AGAC 3 or 4 Nov EMNLP-IJCNLP 2019

®irrers QOO

AONG. AGRICUTURAL UNVERSTY
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3. BYXAEBSREEX I

3.3 BRI EFMIEMMES

The International Workshop on BioNLP Open Shared Tasks
(BioNLP-OST) 2019 will be collocated with EMNLP-IJCNLP
2018 either on 3rd or 4th of November, in Hong Kong.

https://2019.bionlp-ost.org/home

75 /120


https://2019.bionlp-ost.org/home

3. BNABSZEEEBX I

3.3 BRI EMIENES

CHIP2022. ER ESET ESHE BURGEEA ARERS BEI A BRAREA

B BEEARR

T [ & &l - 7R REXHLIE
FIR 2R IZIRIESS

http://lit-evi.hzau.edu.cn/AGAC-CHIP2022/
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3. BYABSREIEX IV

3.3 BRI EFMIEMMES

e EE-RR" XBARORE R IZRES (AGAC)

ESHEE

b

Rt

EBRHLRAD, "B
Tk 7

3

CHIP2022,

(I EHECHP20225F R

I '

T, AL

FEEAE=TFES

° EZIREHELTHOELE FILLRR =25 “SE- G 3495 F 3 @ RIMMEIG, EHEVar, MPA, Interaction, Pathway,
PA, Reg, PosReq, NegReg, Disease, Gene, Protein, fEnzyme.

TMEX SRR, EmE ‘hemeOf, HICauseOf.
E%, AMETSAIES2
7 IhiEf%(LOF) HBIGOF).
ctive Gene Annotation Corpus

MG FRER. /\EMRITE, BT

BB AR R, FALUEE B E - R
0 S E - TR - OB Ak s
). FhiEs 8 AZICOM)

RHER EHEEERLE
LA DU LA B S

FEE—RAAR

BFAR:

- Discaselffl) FaQ
* GenelEH)

CIMEZ | TIANCH! i

https://tianchi.aliyun.com/dataset/95414
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Outline |

Q 4 REEZIH; 78
o 4.1 G {k7EFEREE——SpaCy for Dependency Tree & Networkx 83

0 42 FIERXFME (SVO)—IFL 2.4 #ki1 91
0 43 NEFIBRH.: FIRFBMIRENLLIE 104

78 /120



4. RAZSEER |

4.2 FIERXFAME (SVO)—MNA): FETRRKBHIER

flaSiElERE

Bl4a]: We found that OsDREBIA improves drought tolerance.
BlE: AR extract_svo AIEIZA), it None HAE SVO.

R 54

1 | doc = nlp("We-found-that-OsDREB1A-improves-drought-tolerance.”)
2

3 for t in doc:

4 print (f"{t.dep_:12}-{t.head.text:12}-{t.text}")
5 | # nsubj found We

6 | # ROOT found found

7 | # mark improves that

8 | # nsubj improves OsDREB1A

9 | # ccomp found improves

0 |# compound tolerance drought

1 [# dobj improves tolerance

2 |# punct found
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4. {KASCIR 1

4.2 FIERXFAME (SVO)—MNA): FETRRKBHIER

found & ROOT, {BEIEA] SVO 7 that MAH: improves HJ dep- & ccomp (AAHME), MIE ROOT. FEZMABRAKE t.dep- ==
"ROOT", EIIER.

HERTTRL
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4. KRS |

4.2 FIERXFME (SVO)—E=IR: AENA

fEIEiZ5E: # AzhiaiREEE

1 | def extract_svo_v3(doc):

2 for t in doc:

3 # TREE, TRETMNEENE ROOT

4 if t.dep. not in ("ROOT", "ccomp”, "relcl”, "advcl”):

5 continue

6 subj = [c for ¢ in t.children if c.dep. == "nsubj"]

7 obj = [c for c in t.children if c.dep_. in ("dobj”, "obj")]

8 if subj and obj:

9 def span(x):

0 mods = [c.text for c in x.lefts

1 if c.dep- in ("compound”, "amod”)]

2 return "-" _join(mods + [x.text])

3 return (span(subj[0]), t.text, span(obj[0]))

4 return None

5

6 | print(extract_svo_v3(doc))

7 |# ('OsDREB1A’, 'improves', ’'drought tolerance’)
FoMS5ERIME—E%: 5 3 1T if t.dep- == "ROOT" B if t.dep- mot in ("ROOT", "ccomp", "relcl", "advcl").

RIGEURRGE
o F—M: ROOT T nsubj + dobj, BEiEH compound L i&iE
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4. RAZSER NI

4.2 FIERXFME (SVO)—E=IR: AENA

o BITHR: span() XMEIB. EIBXMFRAIE, FIF compound / amod
o F=R: FNASEEM ROOT # FRE ccomp / relcl / advcl, BEMA
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Outline |

Q 4 KIB=I 78
o 4.1 B {k7ER{1E——SpaCy for Dependency Tree & Networkx 83
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- wh =

4. KRS |

4.1 RFFIK7EREIE——SpaCy for Dependency Tree & Networkx

Installation of Spacy and Networkx

> pip install spacy networkx

> python —m spacy download en_core_web_sm

> python —c "import-spacy;-print(spacy.__version__)"
# 3.8.18

UtRA: spacy download RBEFILAERE spaCy WRARAE, TEFLIETEMAS; BLIMEF FHEEEMIT pip install

en_core_web_sm-3.8.0-py3-none-any.whl.
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w O L O~NOGOLG & WwhHE

4. KRS |

4.1 RFFIK7EREIE——SpaCy for Dependency Tree & Networkx

FEKEH (Obtain dependency tree)

import spacy
nlp = spacy.load (" en_core_.web_sm")

doc = nlp(”"OsDREBIA-improves-drought-tolerance-in-rice.”)
for token in doc:

print (f"{token.dep_}({token.head.text},-{token.text})")
#nsubj(improves , OsDREB1A)
#ROOT (improves , improves)
#compound (tolerance , drought)
#dobj(improves, tolerance)

#prep(tolerance, in)
#pobj(in, rice)
#punct(improves, .)

MBS 2 Y dep(head, token) iBS: BTHORABHARNE. XEIRSMEIF.
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4. KRS |

4.1 RFFIK7EREIE——SpaCy for Dependency Tree & Networkx

ik FER (Visualize dependency tree)

1 from spacy import displacy
2 displacy.render(doc, style="dep”, jupyter=True) # f£ Jupyter FRETRER
3 | # WATERISEEEFITH: displacy .serve(doc, style="dep")

dobj
nsubj compouny prep pobj
OsDREB1A improves drought tolerance in rice.
PROPN VERB NOUN NOUN ADP NOUN
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4. RIS |

4.1 RFFIK7EREIE——SpaCy for Dependency Tree & Networkx

PAFNE L XS B : spaCy il vs. Stanford KGR FH
Stanford UK ER (BFskM EFET)

spaCy displacy ¥t

ooy

b j dobj

/-\ = m m nsub) °0)
drought

"o compound,

PROPN VERB NOUN NOUN 0P NOUN

OsDREB1A improves drought tolerance in

MRES: BEVSMER. KREXFE—H; ZESIEM head 386 dep GIEARE), HEEKEHEM head 356 dep (HLEMEET).
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NOoO e W ihEHEOLOONOOG S OOWNhNH-H

4. KRS |

4.1 RFFIK7EREIE——SpaCy for Dependency Tree & Networkx

KEEBIR: BIKEFREAE

import networkx as nx
doc = nlp("OsDREB1A-improves-drought-tolerance-in-rice.”)

G = nx.Graph()
for token in doc:

G.add_node(token.i, text=token.text)
for token in doc:

for child in token.children:

# BEA token., BERBRFMIAKEHR—I B
print(list (G.edges(data=True)))

# (3,4, { dep':"prep’'}), (4,5 { dep’':"pobj'})]

if token.dep. = "punct” or child.dep. = "punct”:
continue
G.add_edge(child.i, token.i, dep=child.dep.)

#[(0,1,{ " dep’:"nsubj'}), (1,3,{'dep':"dobj’'}), (2,3,{ dep’

"compound '}),
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4. KRS |

4.1 RFFIK7EREIE——SpaCy for Dependency Tree & Networkx

KRBHH Tokens 5 punct AR

EEREHL (SHRS)
Tokens I3

?ﬁl f?ﬁ 1 | for token in doc:

0 OsDREB1A 2 print (f"{token.dep_}({token.head.text}, -{token.text

1 improves )

2 d p ht 3 |#nsubj(improves, OsDREBIA)
roug 4 [#ROOT(improves, improves)

3 tolerance 5 | #compound(tolerance, drought)

4 in 6 |#dobj(improves, tolerance)
. 7 |#prep(tolerance, in)

5 rice 8 |#pobj(in, rice)

6 9 |[#punct(improves, .)

SR spaCy BITHM— token (R3] 6), XEMREA
punct. 52 WFL TikZ BIEBE THR=; X885 if token.dep. == "punct"
BaSEiE, F NetworkX B SERERFE—H.
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o9 e W ihHE

4. RASEER |

4.1 RFFIK7EREIE——SpaCy for Dependency Tree & Networkx

kiEGIG: REHE

print ([G[a][b][ 'dep’]
#["nsubj ', 'dobj ]

for a, b in zip(path,

gene, trait = doc[0], doc[3] # OsDREB1A, tolerance
path = nx.shortest_path (G, source=gene.i, target=trait.i)
print ([doc[i].text for i in path])

#[ ' OsDREB1A', ’'improves', 'tolerance ']

path [1:])])
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Outline |

Q 4 KIB=I 78

0 42 FIERAZZRME (SVO)—RIR 2.4 i#ki1 91
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G & WMV HOWLOWONOOG S OOWNMNH

4. KRS |

4.2 FIERXFRME (SVO)—XIR 2.4 #HM1

MK B = ST 2H

def extract-svo (doc):
for t in doc:

if t.dep- != "ROOT":
continue
subj = [c for c in t.children if c.dep. == "nsubj"]
obj = [c for c in t.children if c.dep_. in ("dobj"”, "obj")]

if subj and obj:
def span(x):

mods = [c.text for c in x.lefts
if c.dep- in ("compound”, "amod”)]
return "-" . join(mods + [x.text])

return (span(subj[0]), t.text, span(obj[0]))

print(extract_svo (doc))
#('OsDREB1A', 'improves', 'drought tolerance’)

FRL 2.4 I2i8: #% nsubj 5 dobj K head 2F AE—FNA; FPR: #E1AHEE None, (NEBEEHMELEM.
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4. RAZSEER |

4.2 FIBRXFME (SVO)—REBR ATk FEfIa

plaSiEmEY

f5l41: OsDREB1A improves drought tolerance in rice.
BER&HE:

QO AFAERNREM: FiE (nsubj) 5KIFE (dobj/obj) HI head 2[FE—x5fiA (ROOT).
Q FIEHRIZESLEN (compound/amod), el drought tolerance.

B SR
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MNMEOWOUWOONOGU &«aWEODOLVEO=NOLO &WNHE

4. {KASCIR 1

4.2 FIBRXFME (SVO)—REBR ATk FEfIa

doc = nlp(”"OsDREB1A-improves-drought-tolerance-in-rice.”)

# 1. ¥&F, #F token ROOT
for t in doc:
if t.dep. == "ROOT":
print(t.text)
# improves

# 2. %k ROOT WJFFmH nsubj 5 dobj
subj = [c for ¢ in t.children if c.dep. == "nsubj"] # [OsDREB1A]
obj = [c for c in t.children if c.dep. in ("dobj", "obj")]

# [tolerance]

# 3. MWEIBBELEM compound/amod
mods = [c.text for c in obj[0]. lefts
if c.dep_ in ("compound”, "amod”)]
print (mods)
# [ drought’]

# 4. BHEFIBEI=TTH
print ((subj[0].text, t.text, "-".join(mods + [obj[0].text])))
# ('OsDREB1A', ’'improves’', 'drought tolerance’)
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4. {KASSCIR 1

4.2 FIBRXFME (SVO)—REBR ATk FEfIa

ERHARHE (WWENF) nsubjpass £544), subj 3K obj FZ, HEIRE None.

AR

OsDREB1A)
nsubj

drought in
compound, prep,
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4. RAZSEER |

4.2 FIERXFAME (SVO)—H RHIF: amod BIFEIE

plaSiEmEY

f5l4): OsDREBIA activates downstream genes.
BRI

Q HFAEELM: nsubj 5 dobj B head 2F]—=h1E (ROOT).
Q E%/E’\Eféfﬂi (a.mod), ﬁﬂ downstream genes.

B SR T
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4. {KASCIR 1

4.2 FIERXFAME (SVO)—H RHIF: amod BIFEIE

doc = nlp("OsDREB1A- activates-downstream-genes.")

# 1. ¥&F, #F token ROOT
for t in doc:
if t.dep. == "ROOT":
print(t.text)
# activates

# 2. #% ROOT WYFHAEH nsubj 5 dobj

subj = [c for ¢ in t.children if c.dep. == "nsubj"] # [OsDREB1A]
obj = [c for c in t.children if c.dep. in ("dobj", "obj")]
# [genes]

# 3. MWEIBBELEM compound/amod
mods = [c.text for c in obj[0]. lefts
if c.dep_ in ("compound”, "amod”)]
print (mods)
# [ downstream ']

# 4. BHEFIBEI=TTH
print ((subj[0].text, t.text, "-".join(mods + [obj[0].text])))
# ('OsDREB1A', ’'activates ', 'downstream genes')

MNMEOWOUWOONOGU &«aWEODOLVEO=NOLO &WNHE
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4. {KASSCIR 1

4.2 FIERXFAME (SVO)—H RHIF: amod BIFEIE

57kiEAXIEE: drought tolerance 7 compound 433, downstream genes FE amod 43 ; span() HIFERIEEHEE.

AR
ROOT
OsDREB1A

downstream
amod
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4. RAZSEER |

4.2 FIERXFAME (SVO)—H RHIF: EEFHLIEMR

plaSiEmEY

#4]: OsDREB1A overexpression enhances drought tolerance.
BEREH:

Q HFAEELM: nsubj 5 dobj B head 2F]—=h1E (ROOT).
Q FiEESAE (compound), 40 OsDREB1A overexpression.

B SR T
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4. {KASCIR 1

4.2 FIERXFAME (SVO)—H RHIF: EEFHLIEMR

doc = nlp("OsDREB1A-overexpression-enhances-drought-tolerance.”)

# 1. ¥&F, #F token ROOT
for t in doc:
if t.dep. == "ROOT":
print(t.text)
# enhances

# 2. #% ROOT WYFHAEH nsubj 5 dobj
subj = [c for ¢ in t.children if c.dep. == "nsubj"] # [overexpression]
obj = [c for c in t.children if c.dep. in ("dobj", "obj")]

# [tolerance]

# 3. MEBMRIESHEELRF compound /amod
def span(x):

mods = [c.text for c in x.lefts
if c.dep_ in ("compound”, "amod")]
return "-".join(mods + [x.text])

print(span(subj[0])) # OsDREBIA overexpression
print(span(obj[0])) # drought tolerance

# 4. BHEFEE= A

print ((span(subj[0]), t.text, span(obj[0])))
# ('OsDREB1A overexpression ', 'enhances', 'drought tolerance’)

Glea WP OLVONOU &WMEOLONOO - WNE
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4. {KASSCIR 1

4.2 FIERXFAME (SVO)—H RHIF: EEFHLIEMR

SZHGIaNtL: EEMEERTEREIL, spanO MRERHRILIL.
RERATILL

overexpress iom
nsubj

OsDREB1A drought

compound, compound,
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4. KRS |

4.2 FERXFMEN (SVO)——F W Fk 53T (R I7IE

LRI R
o Stanford Typed Dependencies Manual
de Marneffe, M.-C., & Manning, C. D. (2008/2015). Stanford University.
https://ufal.mff.cuni.cz/~hladka/2015/docs/Stanford-dependencies-manual.pdf
ZEX nsubj. dobj. ccomp. relcl ¥ 50+ {kKEXER, spaCy Mt HIEITN .
@ Universal Dependencies v2
Nivre, J., et al. (2020). https://universaldependencies.org/
VRS KREARERRE, spaCy 3.x BIAKA UD B,
BEFHEM
@ Understanding Syntax (5th ed.)
Tallerman, M. (2020). Routledge. DOI: 10.4324 /9780429243592
Chapter 3 “Grammatical relations” #fE¥iE. RENBIESENXSIRAGFE.
@ Speech and Language Processing (3rd ed. draft, Chapter 19)
Jurafsky, D., & Martin, J. H. (2024). Stanford University.
https://web.stanford.edu/~jurafsky/slp3/old_aug24/19.pdf
{RE#EE, & nsubj/dobj/ccomp AJ NLP MAEN .

102 /120


https://ufal.mff.cuni.cz/~hladka/2015/docs/Stanford-dependencies-manual.pdf
https://universaldependencies.org/
https://web.stanford.edu/~jurafsky/slp3/old_aug24/19.pdf

4. {REECIY |

4.2 FERXFMEN (SVO)——F W Fk 53T (R I7IE

LR S

@ SPOCA Checksheet
Lancaster University, Linguistics Department.
https://www.lancaster.ac.uk/fass/projects/stylistics/topic4a/6spoca.htm
Subject-Predicate-Object-Complement-Adverbial AL D%, BEEIREER.
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Outline |

Q 4 KIB=I 78

° 43 NEBRHA: MIRFBAMIRELLIE 104
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4. RAZEER |

43 NEBRHA— AT AT EIREL?

EFE
A extract_svo IREIMERMEAN (surface form):
o (°0OsDREB1A’, ’improves’, ’drought tolerance’)

o (’0OsDREB1A’, ’activates’, ’downstream genes’)

o (’0OsDREB1A overexpression’, ’enhances’, ’drought tolerance’)

#ZD 18] : drought tolerance 5 drought resistance 22— ? tolerance. tolerant. tolerat
nfaly3 32

= HERME

O FHEE (Lemmatization): F—iAMEW, MR HEREIEIARER"

© RiEMEG (Term Mapping): IEGIAER, BR YAFEEHSHERE"

© SKikEEE (Entity Linking): IHESMBHIAE, R EERX. FRARX" #HE
SHEENF, NGBS PRIEESITER TAMAME .
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4. RASSCR |

43 NFIBRELZ—F—: AFEE (Lemmatization)

A LAFERARER?
MBUATEIFAF, ENEEE—FE, BahafkXRE:
o OsDREB1A improves drought tolerance. (—MRII7ERT, PRiALEESLD)
o OsDREB1A improved drought tolerance. (idZBt, EASTIEZER)
o OsDREB1A improve drought tolerance. (EHEIBHEMIER)
o 0sDREB1A is improving drought tolerance. (ER7E#{TEY, SRiIFILFE)

HEEUREEAEE=TA, K?Efﬁ“lq/\xﬂﬂ']iﬁin improves. improved. improve. improvings.

Bsfr EEMHE@E—3E, FREFHIRE—T%E.

% o AR IA FE 3 el
ENETA | BIRR BT
express expresses, expressed, expressing | OsDREB1A expresses in roots.
regulate regulates, regulated, regulating | OsDREB1A regulates downstream genes.
bind binds, bound, binding OsDREB1A binds to DRE element.
enhance enhances, enhanced, enhancing OsDREB1A enhances drought tolerance.
inhibit inhibits, inhibited, inhibiting OsDREB1A inhibits leaf senescence.
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4. RAZSEIR NI

43 NFIBRELZ—F—: AFEE (Lemmatization)

FIE: ERTEET
JE#r 24t (Inflection)

El—iCARIKIERIE (BI7S. 8. AR MAERER, FRZERLCHZOIEXMEN. BB THERER
BE, THEEGYEDAZIRL.

o FWAIIEIF: improve (JRFS) — improves (BE= AFREBIAERT) — improved (GFEIN/ITEMIE) —
improving (BUESIED . AMERHAZF—IBN KE".

o ZIARE: gene (BH) — genes (E#D) . MM KEZF—EN"ERA".

o &iA/&A: tolerant (F2FIA) — tolerantly (FliF]), {H tolerance (FiF)) RIREMIEE.

A7t (Lemma) S5iajdt

TAITTHYE X

AT iR BCER ARSI AR (citation form), KRF—HERETITLAIHEIRIR. RIBIFEBE R R
. Zinges. RRRAREIEAIET.
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4. {KASSCIR 1

43 NFIBRELZ—F—: AFEE (Lemmatization)

xEMA | AT EES
improves | improve BE=ATREH
improved improve FER

genes gene =kt

tolerance | tolerance | ZZE{k (BEIAT)
expressed | express ﬂfﬁ/ﬂ_%ﬁlﬂ
regulates | regulate F=AMBEHEY

bound bind FEKX (D
better good IR LR

spaCy SEI/RIR
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4. REBsCIR IV

43 NFIBRELZ—F—: AFEE (Lemmatization)

spaCy B lemmatizer (AHEITERE:

1. BEREE (lookup ): exceptionswent —> go, better —> good
2. MA#HMEK (rule—): based—s, —ed, —ing FEIE

3. JAMAR (POS ): RIBAMEFERMN constraint

F——

doc = nlp(”"OsDREB1A-improves-drought-tolerance.”)
print ([(t.text, t.lemma_, t.pos_) for t in doc])
[( "OsDREB1A ', 'OsDREB1A', 'PROPN’),
("improves', 'improve', 'VERB'),

('drought’, ’'drought’', 'NOUN'),

('tolerance’, 'tolerance’, 'NOUN'),

(. L "PUNCT ") |

MNP O L OUNOOU -« WNKHE

RSN,

improves — improve: A, HMFIE -s

genes — gene: FiAl, FMRE -s

tolerance — tolerance: FIAHEY, THFELTH
expressed — express: ZNAITESDIE, MMRE -ed
bound — bind: AHMENFE, EFERLR

WRIER vs i TFHRE
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4. RISSCH V

43 NFIBRELZ—F—: AFEE (Lemmatization)

AR (Lemmatization) | AT (Stemming)
FE | RREX + AN B&EHT
z5 AEIRL AIgER =& IEIAL
f51F | improved — improve improved — improv
f51F | went — go went — went (Jo3EAIR)

BR: AFER, EXTE
ARERRABREAREENEH . UTRIFRARAR, ARtEAE, B35 HEIE:
o drought tolerance (ffR1)—— HEWETERG THIFEKAEE
o drought resistance (JIR1)—— EYMIMTEIBRIGE
o drought escape (ESM)—— HEYETIEATAR BT T 2 ARG
ERMEYIFF, tolerance M resistance EHMFEM, REIE—MIK; 18 escape EFREME, &
RYVAF. ARERTEFRANEXMIENESR, FEEZLANIERS.
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4. RAZEER |

43 NFBREE—FZH: KNiBME (Term Mapping)

At AFERBIRGS?

OsDREB1A
0sDREB1A
0sDREB1A
0sDREB1A
0sDREB1A
0sDREB1A

improves
improves
improves
enhances
enhances

enhances

UTEMZ R THAR— K, BER T ARNAIEER:

drought tolerance.
drought resistance.
drought stress tolerance.
salt tolerance.

salinity tolerance.

salt stress tolerance.

AR ERESRA drought tolerance. drought resistance. drought stress tolerance. salt
tolerance. salinity tolerance. salt stress tolerance. EYEZERMER =& B EE—#,
BE=FwigEE—#H&.

EMFPHARFELFH
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4. {KASCIR 1

43 NFBREE—FZH: KNiBME (Term Mapping)

PEREF | RIFETE

[REEES drought tolerance, drought resistance, drought stress tolerance, water deficit tolerance
[N salt tolerance, salinity tolerance, salt stress tolerance, NaCl tolerance

[RESLES cold tolerance, chilling tolerance, freezing tolerance, low temperature tolerance

i #id heat tolerance, heat stress tolerance, high temperature tolerance, thermotolerance

i f 1 disease resistance, pathogen resistance, blight resistance

R3E: FIXXRSHRERE

AN LN TAERIES R RAEESELHTS. RIBRGFIESDIRAXLTE, FHIGENAFHERER

& (preferred term) .

5E2[X: drought tolerance = drought resistance (FEEYIFIBETAIEHR)
o AR /ETL: drought stress tolerance [] drought tolerance (FIEZEERK, FEFEREA)
o #aR%/2FR: OsDREB1A = Oryza sativa Dehydration-Responsive Element-Binding protein 1A
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4. {KASSCIR 1

43 NFBREE—FZH: KNiBME (Term Mapping)

o EEFFSIk: 0sDREB1A = 0sDREB1 = LOC_0s01g0712800 (NCBI Gene ID)
o EHRZFI{E: 0sDREB1A = DREB1A protein = dehydration-responsive element-binding

protein 1A
RIBERIEGH
FzEEN (TF) PERIE R1EID (Trait Ontology)
drought tolerance drought tolerance | T0O:0006001
drought resistance drought tolerance | T0O:0006001

drought stress tolerance | drought tolerance | T0O:0006001
water deficit tolerance drought tolerance | T0O:0006001

salt tolerance salt tolerance T0O:0006002
salinity tolerance salt tolerance T0O:0006002
salt stress tolerance salt tolerance TO:0006002
NaCl tolerance salt tolerance TO:0006002
cold tolerance cold tolerance T0O:0006003
chilling tolerance cold tolerance T0:0006003

freezing tolerance cold tolerance T0O:0006003
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4. {KEECIN IV

43 NFBREE—FZH: KNiBME (Term Mapping)

NOo s Wi EHEOLOONOOG s OWNhNH-E

o F{Z (Equivalence Class): E—#nERIZTHABETAHE AR X, ATERER.
o B X% (Hierarchy): NERBEERARKEN, FZUEIS.
o drought tolerance [] abiotic stress tolerance [ | stress tolerance [] plant trait
o FIFRMARKRM: BHLEi— 2ZBRXNELE - ARERELER (5F—5HED.
Sk &R E =5

# B—%: ARLR

text = "drought-stress-tolerance”
doc = nlp(text)
lemma = "-".join ([t.lemma_ for t in doc])

# "drought stress tolerance (%&if, TZTHK) "

# BH: NIBHRET

TERMINOLOGY_MAP = {
"drought-tolerance”: "TO:0006001",
"drought-resistance”: "TO:0006001",
"drought-stress-tolerance”: "TO:0006001",
"water-deficit-tolerance”: "TO:0006001" ,
"salt-tolerance”: "T0O:0006002" ,
"salinity-tolerance”: "TO:0006002",
"salt-stress-tolerance”: "TO:0006002" ,
"cold-tolerance”: "TO:0006003" ,

"chilling-tolerance”: "TO:0006003" ,
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4. (XESLI V

43 NFBREE—FZH: KNiBME (Term Mapping)

8 |}
9 | standard_id = TERMINOLOGY_MAP. get (lemma)
0 |# "drought stress tolerance” —> "TO:0006001"

BR: RiBERMILA
RNIBRGHEBA THRORER, FEXARBR:
o BELE: MAIKWER (40 0sNAC6. 0sWRKYA5). Fidy&HIMIRTT A RATISFR
o GEHBMR: apple EEMFHZEKR, HEIHENTBZELF; resistance HEEMHEFHENR
4, ERFHERME
o TEIE(KMi: OsDREBIA N FEMNFFRERE, EBEMFDHAIREEIERRI; cold EEVMFEFRMRE
e, EEFHE™EE
o EFHIEM: stress tolerance & drought tolerance H’\]J’_"ﬁ‘[iﬂ, {BFLEPHERR
XETEE=PLMAERE, B ETI0HE.
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4. KRS |

43 NEBRBA—F=%: LA4EHE (Entity Linking)

At AFEFH#ER?

P THaF4H 0sDREB1A 2[F]—SLiAg?
@ OsDREB1A improves drought tolerance. (DFEYEEER: —NHRREFER
o OsDREB1A was released in 2010. (BFZFIEHE: AREIRAR—IKTERTM)
o OsDREB1A was identified by QTL mapping. (GEfEFIBIE: AIEEFIEK— QTL )

EWIHHGIF: apple FAALRKSR, AR, BBHAAF; Vashington AIEERAR. B, A¥E. VEX
ERRTEME, BAEE ETFSOHTEE.

£ MFRNER R
FHEFN | AIREE X1 ATRER M2
OsDREB1A | EHA (Gene) #EHBR (Protein)
Cold {KiBE8 (Abiotic stress) E (Disease)
Apple KR (Fruit) 27 (Apple Inc.)
Virus %2 (Pathogen) HENFS (Software)
Cell #ffm (Biology) Bt (Battery)
Culture | ZHZAEEFF (Tissue culture) 4k (Culture)

116 /120



4. {KASCIR 1

43 NEBRBA—F=%: LA4EHE (Entity Linking)

RIE: R LESiHE

&R (Named Entity)

XAFESHERMNEESRIE, NERR. EAKRE. EHa. ha. lEg. H2LHBEEEE—FAMT
(ID), FHEEIIRES.

o L{FHEK (Entity Mention): XAFHIMAILAREA X, A 0sDREB1A. OsNAC6. apple.

o HMMREESL{A (KB Entity): #RESHIME—SE, 0 UniProt: Q0J8P9 (OsDREB1A EHR). NCBI
Gene: 4340076 (OsNAC6 £[&).

o MRS BEMSIER MRESFREST, FSEMAREZRTN (ambiguity) FMFARFNX

(synonymy) .

£ S R ERGI
HIRE =l =D
UniProt EBRFHISI08 | Q0J8P9 (OsDREB1A)
NCBI Gene HEEEFER 4340976 (OsNAC6)
Trait Ontology (TO) | HE#I4IR T0:0006001 (drought tolerance)
Gene Ontology (GO) | EFEIhgesm GO:0009414 (response to water deprivation)
Plant Ontology (PO) | #3545 P0:0009005 (root)
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4. {KASSCIR 1

43 NEBRBA—F=%: LA4EHE (Entity Linking)

HERE: MPSRE
Q fxi%E4% M (Candidate Generation)
RIBREHR, NMIRESRRRABATEEEIE. 20 0sDREB1A KYIEIE: UniProt: Q0JSP9 (M) . NCBI
Gene: 4340976 (EE). RAP-DB: 0s01g0712800 (fis).
@ L T3%% (Context Encoding)
BIHERMET (BNMIFRETE) RIEAAZEEE (dense vector), HIRIENER. 40
"OsDREB1A improves drought tolerance” HiE]E4RL,
O HMEHHE (Similarity Computation)
HE ETXEE5FMEES AR ESEMEE. -
o "OsDREBI1A improves drought tolerance” vs " Q0J8P9: transcription factor involved in drought response” — &
HRIE
o "OsDREB1A improves drought tolerance” vs " Q0J8P9: rice variety released in 2010" — {KE{LE
O HEFi%#F (Ranking & Selection)
EERUESRSMRESMMEARAERER . BRoBCERTRE, NiRSH REERE" (NIL.

S5FARMBNEGS
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4. REBsCIR IV

43 NEBRHBA—H=%: Z{HEE (Entity Lin

king)

GO Ul s Wi HEHOLLOWOWNOGOU & W=

# TEMMIRZERELTRE (I

def extract_svo_standardized (doc,
# B—5: ARLRE
# BH: NIERRET (AE, ATFHER
# B=%: SVO HE (BMELE)
svo = extract_svo_v3(doc)
if svo is None:

return None

entity._

# BP:
subj_kb =
obj_kb =

entity_linker.link(svo[O],
entity_linker.link(svo[2],

return (subj_kb, svo[l], obj_kb)
# ("UniProt:Q0J8P9’, 'improve ',

linker):

kiR (ATEREERFHESL) /

context=doc. text)
context=doc. text)

'TO:0006001")

# ('NCBI:4340976', 'enhance’, 'TO:0006002') # OsNAC6 fIF
=S REBNRG
EZ R EIRR ﬁi%ﬁljf By XL
ARER | HEARE, AREE | W&, ‘RN improves — improve
B | AR, &R @ﬁﬂi* EES drought resistance — T0:0006001
SRR | RERY, BEEN | KHEMINE. jHBHRE! | 0sDREB1A — UniProt:Q0JSP9
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4. RISSCH V

43 NEBRBA—F=%: LA4EHE (Entity Linking)

4 Y5 e irE L sE Bl

BMAAT PELER L]
OsDREB1A improves drought tolerance. | (QOJ8P9, improve, TO:0006001) EE-HRREHR
OsNAC6 enhances salt tolerance. (NCBI:4340976, enhance, T0:0006002) ERE-fR

OsWRKY45 binds to W-box element.
SNAC1 regulates stomatal closure.

(Q7XSQ6, bind, GO:0003677)
(Q6Z415, regulate, GO:0090332)

EHRE-DNA &4
EHR-TE

SERRRL A P9 fE

EEMER-HRXRBNNERRE S, BERFARAERE:
o BF/EAMR: EMHHEE (X UniProt. NCBI Gene)
o MHEIK: ARIBERET (3H#F Trait Ontology. Plant Trait Ontology)
o FiR): AWMIEIR (LT, sMELBER)
XHFETRESHERRE.
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