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1 EC®IC

A RBIEEHE, ANtz & oS HGEE (E
BRE) 273X 00 BEIRICHIE T 2 HASEE
WD RZ Y D—DTH%. FETIE, ZHETD
*4??5‘2?1’?0)5%@@:1*5 WX T — A T OERICHE

, BB O xRN LT, MESLMEY DR
@ BRI 2 P IS 5 2 B RS BB
DISAAHRF I TV 5. EAERREHO FES,
AFIE 2R MR LEE LRV=a—F by
bv 7 DEFNT L o THFIZHREL TV [1,2]

, PO E A RRBFEL, BEFDEICE
Hélﬁﬁﬁmﬁ®ﬁ5&$ZMﬁﬁ$ ESEeRiiifas
RENDIGHD 7 DRI NS.

TE R O [E] A 2 BLER FK T 15 T 0 IS A3 IR 7 [ A
RED—>2r LT, MWHMEICK 2 EEEZMES
BHERIEPETOLNS. WHIHEL FOEAR
HicidEHoBERANEGILINTED, &
BOBEAERBOTTEET 2 HENEKRINS.
1l 21X, “Human T and B lymphocytes"Tl%, “Human
T lymphocyte" & “Human B lymphocyte"® —-D D [EH
REPEEINTED, 22 OBEBERBET
“Human"& “lymphocyte" 23 EME XN T3, ZD X
S REHFRBE, E@BESTFOa— 20—>D
“T» % GENIA Term annotation TEIED 3%IZE FN
T, BEOFETIZ—oDEEFRHE (“Human T
and B lymphocytes") ¥ L CT# S 2, HilFke L TERZE
T3 EDNIENITHILS.

AR D HIZ, BEFEOMREA RIS L DA
77 A VIS AT RE R M HIEE D AT FIE R R R
L, FRoEERKZFECESKFAMNT ) T—
Yarvahlr—xty reHWTICHETs L
TH 5. BRI, BRI E TSk

A KRBT X 5 FEA I L C i IS
OHEPFAZFE L, AMIN-HEEMTT 2 Fik%
RET 5. AETIE, BEEHRZ VR OIGSIRES
DfENTER & HE SN BB RO IEHRILAGEICOW
THAL, #ERFEIC X - THEHEEHR KO
REOMERR SN2 2RT. Fiz, BEFER
BOTHIGHREERFEFHNCOWTHRL, SHOH
BICOWTEMT 3.

2 PBEERZE

2.1 EERFDHE

ﬁi’%fﬁm‘nﬁﬁo)& < ODEﬁnbiﬂ’ﬁU?/\ VT Xk
ZFRICEDSNTE D, EAHRBOHMIE BIO /73X
R BIOES A RZED IRV FRICE o THRHAZ
5. ZOEIR%IOVERZ, #kE L 2 BEEESID 5
5 —DODEERBFLLERHETERVEELD D,
EROEERRIIES L-EERE2SER—EHTD
BERBEOAPMERN R X230, HlHe LTHR
NEXNB R EDUEBITONTWS., HELEF
R % iyt e #iPH 2 RO B H R & A7 LTES
FEL LT, RO IRAVZRINE—AD TS 73
WL TH T 2FH 3] %, AREEMTCHEEICH
W53 Shift-Reduce 7 LT Y X AICES W= Fik
4] DPIRBEZXNTWS., L2 LAEDNS, FEfkiE
BREPHIA T 2 FH 0D 7 XMl FIRHEIC & - T
BHOBERBADBADIEL DI 2 HT, FEHPH
HC R DD D .

2.2 FHEEHET

WEFREEENTTILE, “and”"=® “or" &\ o 7= E N ikt
FNC X o THE DU & 7= 4] (i A)) o i % [F] &
3 5. WMAIRGERNTDZ < DIFFETIE, [F—0iis
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FEIE 12 B % A A A][A L 2SR - FRRERICHELLT 5
R CELUE) ICEHLTWS. BES (511, XF
HlR a0 —H e X oL—z k> TH5an7
237 ERGT, WHAOEMEEF v — + LB
FHEECHEM Uz, #iiR S [6] 1IZEEE DI HIREIEIC
BWT, HEERRGH, BRERICESVWHEEDOEH
AHO EMEM 2 TTICELEZ B U7z, SLETIE,
—a—I%y bU—2I2X 3 FEL BT, A
TICEH LMD FEEL TW5. Ficler & [7] 1%
AR O 1 SRR AT B8 C Al H X 7= Sl F1 AT oo g A oo R
T, N7 MUVFALO—2 ) v FEEEEEMM), R
oz NG E I I ST LR YR
Awrzzar7z8HLTwW5. Fis 811, 1
ZHDUFNADONER & A DT I2 &% R — 212
L7zRa7zimiz, WHMEEE2RT K% CKY 7V
TV RN Ko THEL, ANFIROUMHIHEE=
DL EDWFHNANCXIET 2 FIEERE L, =2 —
Fpy V=212 X 2FEROFRIL, BES CH
ROoDES>BAFICE2ESOFFDODaR DM
READYHIJR X 41 % /ilZ®H D, GENIA Treebank & Penn
Treebank IZHBWVWTH EWEREZ/RLTWS. L L
B, ZHSDETIND¥EIIIME L DA IS
B BWMHNAOHEPHAD T ) T —> a Y ENRTEKED
F— RPN B e, MOEADIHE W
SHEZEETZL, 7—&Xty bOERICH2 S 2
A MOMEIHEE LTETFHN5.

3 RBEFE

AL THV 2 FEOMELZK 1 1ITRT. #%F
T, [EHREZWERS RGO O D E
Va— LTI TWS., [EERRRHRESETIE
BLEEERAE —DODEHERI LTHBL, if
HIREE AT TIISHIIC & T h B 4 A L T A
HONHEOHMZFET 5. 2 _DDE
Va2 — VORNFERICHOWT, HELBEERKR
2l & DEB RN RT3,

Sentence

the promoters of four tissue - specific [ H2A - 2] and [ H2B - 2 ] genes ‘

The promoters of four The promoters of four tissue - specific

[H2A-2]and [ H2B - 2 ] genes

tissue - specific H2A - 2 and H2B - 2 genes

Named Entity Recognizer Coordination Detecter

\/

tissue - specific [H2A - 2] and [H2B - 2] genes
1

tissue - specific H2A - 2 gene, tissue - specific H2B - 2 gene

Composite Entity Normalization

1 ERFROBMEN

3.1 WFESHETER
Algorithm 1: i 51| i35 AT 25

Input: {w,wy,...,

wy } and k
Output: best_span
i, j = Preprocess(wi.n, k);
best_score = —o0;
best_span = ¢;
forb=itok-1do
score, span = Alignment(Wp.x—1, Wi1:/);
if score > best_score then
best_score = score;

best_span = span;

end

end

EERHDT ) 7= a v DADPFHTE RN
ZRUEL, WMHIREEDBANER 7 L CIHSIREE D H
i %2 [FE 3 2 it e 2 (9 % [9]. AWT7E THEE
3 % W ARG R AT 2 O SEATIEAE & Algorithm 1 1T

FERUN THER SN2 wiy = {wi,wa, ..,wn )}
EAFNF — wy 10 LT, 4T D RTREZR 51 i i
FHOMAAEDEOH TR ZFHEL, RbRa7
DEWHAG D E ZWHIH) OHFH & LTRET 5.

A LEEAERBICE S5 WHIREEIX, “TandB"
% “myeloid and lymphoid" ® X 5 7235 § 2 &A%
WEFAID 6745 T8, KFRIHF ) &L A
WX 2UHIEEZREDONRE T 2. £/, “2,-4
-5and -13"D & 5 R =2 EDFN A D & 72 % i F
FEDSG G, FAE DHTRIC D 5 A5 H) D HE
PH (“-5and -13") DA ZFRIET 3.

X9, SCRHIR ¥ ofg ] & TEAFRI AN D 6 T
L HINEE 2RI e T2 7D ORI LT, &
#l X 7% N T2 L — U o T D AT HEMED &
LHEIPHZ IS 5. AFETIE, FAds] Ok
TEYEE, BB, A< ("), apy (7)), &3
apy ;7). ZRY =X T ) REERVERE
OHEIFHZH T 5. il 21X, “Antigen complexed with
major histocompatibility complex class I or II molecules
LW XD
, “major histocompatibility complex
class I or II molecules” D3 4] DAGEAH D I R P &
LCHithxns. £/, “Ml,and -M2"D & 5 725
f e & 1T 5 2 WA A ORICHIT 2 4 >~
X, FENCREL TH ORI ZTTS.

on the surface of antigen presenting cells ...”

ANENTGER
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RIZ, TINT 54 X b h 6 A FIHEE o i PH o 15
R L TR a 7B ZITV, KA a7 2RO
B 2 MRS DEIFH » LCRET 5. RII7 74 X
¥ hTUE, —HORYIZEE - A - HIFRO=D2D
TREELE L TS DRVINEIL, ZNHDE
HZ D2 B — O HRVE D H T R A O * G R DS
Koohsd, ZhZhORERIEIIHLTIERa Y
BEIDBTHN, WES 7 7 TRa7ORMIPRD
BWIRIERFIDPRERL T 74X b LTHREX
N5, AFREZ, WEEDY 77— avyEH0
FICHIFHZ [FET 2 72, Wiz FIMEEE b DO
FHD Z a7 BEmKICHE S £ D12, ¥ EFEADSIEE
TNAERWTRa7 Do KEZEHRT 5. B
RIZX, FA - HIBRZZFy 7, Bfiz<vFOD

BEL LTERL, “OOMRERIEIN L THEEF
ADEBETIANLELN S HIESEHERZICIC

L7zRa7 #4533, vy FOREIIHTZ2a
7, SBT3 HEER Lo a4 VEMEICES W
TEHEL, XAFy TOBEIIN LT, AHET—
& [10] ZfEH L2 HRTERRIC L > TIRIE S LR
EDEEEIDYBTE. AFETIE, Ra7itEICHY
LB FASEETNE LT, FES [9] DS
Bz TiRdEmWHEREZ R L7 ELMo[11] ZHHAH L,
PubMed TAFH[RER X ZH W T L =7V
AT, choorxa7oBE %, RiLBCH
Han &P TOLTOMHAEDLETHEITL,
RARDR a7 ZRoMAG LY Z MG OHH &
LTHET 2. WMETI 7034 ABKELLDI1Z
Y227 b MOEMICHENRNTREL BB, &k
£ 77 THRBEINTRARRa7IIHLT, #1ER
ORI TEHRL LR a7 2 #HT 5.

3.2 HEAELLIEBEREDIERL

IR A G AT A & IERIEIC K B [EA R BIER
e DN 2R LT, HE LEERHZ @O
BEHERBUC S 5. BN, FIMEEZSA

TW 3 EARRO P TEHEE S ATV S HEEZ ]
L, ZZhoOEARFICHEZES. HREINT
W 5 HIEE X, &G RS T S - # D 5
WiHHEDOHPAZE D PR Z & T#AITE 5. flz
W, [EARBFEHAR T “Human T and B lymphocytes
Al &, WHIRGEMRNTER T “T and B” H3FEIE S
N7235E, “Human” ¥ “lymphocytes” 23EME ST
WARHEETH D Z e h5b. TNODHEERZZN
ZhOUHNA L HAEDES LT, ZDODEHFR

¥4 (“Human T lymphocyte”, “Human B lymphocyte” )
yoRkitilan gy g
A RIS X, [ECREOFHEZMEEL T
BioBERT [12] % [EG RIFZF X A 7 AT I fine-tune
L7=EF7 V%3 5. BioBERT X, PubMed TIR
BINTOWAREMRIETTORXDT 7AMZ 7 b
YHEYEREY T4 T A4 T ADBFORLD T ILT
¥ 2 h &I a — 2 ¥ LT BERT [13] 2 HA#%Y
L7z, N AT OFEEAZTEBET LD—D
Th5. HEHERHEZEHE T LD fine-tune #1795 B
1%, Lee 5 [12] & [A#£IZ, BioBERT IZ Softmax & %
Mz, &4 77— RROBEHERHRINLE THIT 5.
ELEEARRICOWTESEET, —o0[EAF
KHEOFEF e LTHEEN2 X5, 7—XEy bD
fine-tune 1T - 7=.

4 FRE3EER

AT, HELLAEZEERBTEICOWTHEA
DEGRBEN Y /7 —3 a > X472 GENIA Term
annotation [14] % FJ W\ T #EAffi 3£ 6% % 1T 5. GENIA
Term annotation Tl&, 11 XA 7V DR D &
T TEELFADTEINTED, 26D 97%H3 AND
EORDINILTHDLNS., REBTIZAND &
OR % SHEERN S D Hefia & U CTIERED Hhi 217
W, GBI E AT AR OO AT AL T H W 2 AL gold D
fman &2 fEH U7z,

4.1 FHEAE

ARFEERTIE, Muis 5 [3] DFEfi 77EICFEO W T,

O — R Z2DRAID 80% ¥ 10%D X % [E 15 77 B 8%
DA & CFAFEH, D D 10 % % FEfiH O 7 —
Xty b L THWS. [EHEHIZ DNA, RNA,
Protein, cell_line, cell_type D 5 X 4 FE /MR E L,
DNA ¥ RNA, Protein ICH 2V 7 H T VI D
TaAVIHMET 5. F72, GENIA Term annotation (2
1% “EBV - transformed human B cell line” @ “human B
cell line” @ X 572 ANTFIT7 o BB R 2K
D10%ICFENTED, EAERHZRIBOFE D
®, AT —X AT —XIIIANTFIROEFE
HEREL-.

AFTIX, ETOREERBR L FIFEZ & AE
HRBICREL-RETHE - BEENUVFET
HREZ LI 2. 2T OEHEEITIE BioBERT %

1) AND, BUT_NOT, AS_WELL_AS, AND/OR, AND_NOT, TO,
NEITHER_NOR, THAN, VERSUS, NOT_ONLY_BUT_ALSO
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NR=2AF74 e LTHAL, Wi¥#EEEEAZES
FLHRZHRICUZFHMETX, BEEERZ#HBORD
DR T OHERE L /- #iFHIC D 2 [EH R % Oracle &
L CTHAEDEZET NV EZREZFIED upper bound
EUTHERALZ. %72, BE 7T 2EEREZ N E6
REERB L L THH T 2 FEDO—D2TH 2 Dai &
[4] DFETERLZHRICOWTHRT. Dai HOD

FEZ, HE LEARB Ol L - #PHICH
B EARBN U THRIBEZHETE R W20, df
HIKEIE % & L EA RIAD ADFHIIZ DWW TIE R
DHERT.
42 REFER
R HHE  FI
REAE R
BioBERT 0.756 0.636 0.691
BioBERT+ours | 0.764 0.652 0.703
Dai et al [4] 0.791 0.762 0.776
B3 2EAERB
BioBERT+ours | 0.325 0.441 0.374
Oracle+ours 0.625 0.678 0.650
Dai et al [4] 0.644

#& 1 GENIA Term annotation C D EEfEHE

REFIRZR 1R T. 2TORIERBZMRIC
L7cRHilC DWW T, REFIRIEN-Z 7 4 » OffE

% bmlo 7253, A5G % & EE RO A% R
WL 723ETlX, Oracle DEBRIF L HAG DY

ETELER, 028 KA ¥ FOREBEORMMBE SN
7z. Dai HbOFIEL BT 2, ETOREABERHIC
BOWTREFEMNEVHRELZ L, HAELLEER
B U Tl oracle OEFERB 2D D IR L /-
FEPFAFEOHEREZ R L. ZOHELS, BE
L& N7 B RO IEFIC B W T HI S AT
PEMETWE 2 EZ NS, Tz, BRFIE
¢ Dai HbDOFEICH2MHREDEDFEK LT, Dai
LOFEBNANTOREAERID MHRICL TV B
RHADEERINCH T 2D IC L2 RADETH
na.

5 S1%0DFE
RETHETIE, =AORME b OFEGEBICHL

THItHAREICZ 5. —o B, WHIMEEZZAR
RWHIHOEAERRTH 5. dHliT— 2ty M THE

CBEARBRE#BORD P ZRK 21TRT. Z

@%f@,ﬁ%ﬁ%mrt“muwt&jbtﬂ
BRILTH2HDOD, EiesTlE “recombinant Oct-1
and Oct-2A protein" & —DDEHRILE LTt
TW2. ZOXSZMHOMRY X, BaShkES
KB DB A Z — YL Tn 3 RAFEE e LT
EZ o5, FEERIZ “PRDII and tetrahexamer binding
proteins" T (&, “PRDII binding protein", “tetrahexamer
binding protein" & il # DEIFRI & L Tfbh TH
b, TOX57%—HOx7CHEHINT 2 BEEEIIC
H2ZrT, HELLBEERR B> TRMENT
W3 EEZALND.

The relationship of the N - Oct proteins to Oct - 1 and Oct - 2A was analyzed by proteolytic

clipping bandshift assays and by their reactivity towards antisera raised against recombinant [Oct

- 1] and [Oct - 2A] proteins .
xrecombinant Oct-1 protein , recombinant Oct-2A protein

K 2 BioBERT IZBIT 35—}

“Oo B, FAEGE S A OEH LB
TH 5. Fhfhisz & CEHRERITI,

transducer and activator of transcription protein"® X 5

“Signal

7%, “Signal transducer" & “activator of transcription"23
WHEZ R > TV RIS Bb S T —DDEHRH
ELTHRON D HRIDBEET 5. AFEIEZ, —2D
EY 2V THH SN ZHHICEED D 558134
THAELLEERHATH 2 ERELTWS 0, [{E
ARBGGRIE CIEL < PRIS AT B MAIE R 8
DRlOERRB e LTERLENS. £, 20k
5&Eﬁ§ﬁmﬁﬁﬁcﬂmwﬁﬁHKMi6m
HBabdh, EFRIIDRECKS. Mtxh
tlﬁﬁﬁ#@Aéht%®# T 2L O
HAEDELE EBIZ, T— R RDOEHENSHBHEIZ
5.
=2HIX, =2l Loiisa]h o7k 25N E %
BUBEARITH S, HESINLEAERHOFITIE
“human interleukin -2, -4, -5 and -13"D X 5 72 =2 |
D[EH B (“human interleukin -2",
-4", “human interleukin -5", “human interleukin -13") %%
HESINLDDBFEL, o DEFREOIEMR
L2 =2 LoiiF|f)z e #if % FE S %
WEISD 5. ARFEDMAIREE M &7 X TF A
DHIRIZ D ZUMHN A L FRE T E R WD, =D
LN H B 78 B MHIREEN DR D FRE L LT
ZFohs.

“human interleukin
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