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Xay dung ngit liéu gan nhan ngir nghia y sinh bang huéng tiép can
ban tu déng

Tuan Nguyén Hoai Buc’*, Pham Hiru Sang?, Hoang Van Thic?

TOM TAT

Bai bdo trinh bay mét gidi phép ban tu déng dé xay dung bo ng liéu gan nhan ng nghia Y sinh
mang tén PASBio+. BO ng( liéu PASBio+ chira nhan Cau tric B6i s6 Vingd, mét di kién quan trong
bao quét toan bd ndi dung chinh ctia cau. Do hon 86% ddi s6 trong Y sinh khac biét dang ké so
véi d8i s6 trong linh vuc téng quét nén ng liéu dugc gan nhan theo PASBio, mot bo khung ddi
s6 dugc soan chuyén biét danh riéng cho Y sinh. Tién dé clia PASBio+ la 317 cau da gan nhan ctia
PASBio. Ttr d6, vdi gidi phap ban tu dong nay, cac chuyén gia chi cdn gan nhan th cong 87 cau dé
cubi cling c6 ng( liéu goém 2.500 cau da gan nhan day du. Biéu nay dat dugc nha Phuong Phap Vi
Du Ao, mot ky thuat tdng cudng df liéu manh mé day linh hoat duoc p dung thanh cong trong
hang loat tac vu khadc nhau. Ngtr liéu sinh ra béi Phuong Phap Vi Du Ao dugc qui dinh bang hai
quy tac tuan tu dé ddm béo tri thic Y sinh ludn dugc gitr dung dén (quy tdc Trao dbi va quy téc
Thay thé). PASBio+ cling dugc ting cudng dé phong phi mau cau bang bién thé nglr phap cla
cac cau goc, giip ng liéu cd d6 phti rong trén cac cach hanh van tu nhién da dang. Ngoai ra, ngay
tUr dau, bo cau gée clia PASBio cling dugc lam giau bang nguén van ban ngoai, la bo cau bd sung
dugc chon loc ti ngr liéu Y sinh GREC. Bén canh do, PASBio+ dat d6 phan bé tan suat rat dong
déu gilra cac vi ngl, nhd do loai bod van dé di liéu thua (data sparsity), gitip han ché 16i qué khép
(overfitting) trong hoc may. Két qua danh gia thuc nghiém cho thay bd ngi liéu dé nghi nay, véi
vai tro [a ng{ liéu hudn luyén, da gidp mé hinh hoc sau tang diém F thém 52,2% va 22,5% khi so
sanh an lugt vai mé hinh hudn luyén bang ngrliéu goc chua tang cudng va ng liéu ctia linh vuc
téng quat.
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la vi ngti (predicate). Xung quanh vi ngii la nhiing
dai tugng dugc noéi dén trong cau ma co lién quan
dén hanh dong do vi ngii truyén tai. T4t cd nhiing
doi tugng 4y dugc goi la cac doi s6 cta vi ngii (argu-
ment). Moi d6i s6 déu c6 mot vai tro ngit nghia cu
thé (semantic role). Danh sich d6i s6 clia mbi dong
ti goi la khung dd6i s6 (frameset) ctia dong tu d6. Co
nhiéu cong trinh dinh nghia khung d6i s6 cho tat ca
dong tit trong tif dién nhu VerbNet '8, FrameNet !,
va PropBank?%?!. Tit ca déu danh cho linh vuc téng
quat, khong chuyén biét vao Y sinh.

Vi du: Theo PropBank, cau “T've heard that John sold
this car for 500 USD last month.” ¢é PAS nhu sau:

o “sold” 1a vi ngit (P) chuyén tii sy kién chinh
trong cau 1a sy kién “ban’.

o “John” la d6i s6 thu nhdt (A0) véi vai tro ngt
nghia 13 “ngudi ban”

o “car” la d6i s6 thi hai (A1) véi vai tro ngit nghia
12 “moén hang”

« “500 USD” la d6i s6 thii tu (A3) véi vai tro ngtt
nghia 3 “gid ban”

Khong phai lic nao moi déi s6 cang hién dién du.
Nhu trong vi du trén con khuyét hai d6i s6 ma Prop-
Bank c6 dinh nghia: D&i s6 A2 véi vai tro ngii nghia
“ngudi mua’ va ddi s6 A4 véi vai tro ngit nghia “loi
nhuén thu vé&

V6i cung mét dong ti trong tit dién, cdc cong trinh
khéc nhau dinh nghia khung d6i s6 rat khac nhau. Vi
du nhu cung dong tii “sell” néu trén, trong khi Prop-
Bank dinh nghia dén 5 d6i s6 thi VerbNet chi dinh
nghia 3 d6i s6 (ngudi ban, ngudi mua, mén hang) va
FrameNet thi chi dinh nghia 2 d6i s6 (nguoi ban, mén
hang). Vi vay, hién tai PropBank van 1a by khung déi
s6 gidu ngti nghia nhat trong linh vuc tdng quat.

PAS trong Y sinh chi tap trung vao cac dong ti lién
quan dén nhiing sy kién Y sinh quan trong chi khong
con dan trai trén tit ca cdc dong ti cta tii dién. Khung
dai s6 trong Y sinh c6 nhiéu khdac biét so véi linh vuc
téng quit. Nhiéu cdng trinh da dé xuit khung d6i s6
méi cho phlt hgp véi linh viic Y sinh nhu GREC? va
PASBio . Cuthé bo khung d6i s6 gifialinh vic Y sinh
va linh vuc téng quat c6 4 dang khdc biét: (i) Dang 1:
Dbong tu khong d6i nghia nhung khung d6i s6 Y sinh
c6 nhiéu d6i s6 hon, vi du dong tit “Alter” (Bang 1);
(ii) Dang 2: Pong tu khong d6i nghia nhung khung
d6is6 Y sinh 6 it d6i s6 hon, vi du dong tii “Generate”
(Bang 2); (iii) Dang 3: Dong tit d6i nghia khi di vao
linh vuc Y sinh, vi du dong tii “Express” (Bang 3); (iv)
Dang 4: Dong tit khong d6i nghia, s6 lugng déi s6
khong ddi, nhung y nghia d6i s6 thay déi khi di vao
linh vuc Y sinh, vi du dong tii “Modify” (Bang 4).
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Bang 5 trinh bay su phan b6 bd dong tii ctia PASBio
vao 4 dang néu trén, cho thdy téng cong c6 dén 86,2%
dong tii c6 su khdc biét khi so sanh truc tiép khung
d6i s6 ctia né trong linh vuc tng quét va trong linh
vuc Y sinh.

Do d6, viéc xay dung bd ngti liéu gan nhan PAS
chuyén biét cho linh vuc Y sinh la rat can thiét. Mic
du da c6 nhiéu ngii liéu gdn nhan PAS cho linh vuc
t8ng quat >*?! nhung hién nay chi ¢6 3 tai nguyén ngi
liéu gan nhan PAS cho vin ban Y sinh:

« BioProplabd ngiiliéubao gém 1635 cau trich tit
phén tém tit (abstract) ctia 500 bai bdo Y sinh*.
Han ché cua Bioprop la vay muon 80% khung
d6i s6 ctia VerbNet. Vi BioProp khong tap trung
chuyén biét cho d6i s6 Y sinh, n6 khong thuc su
dap ting nhu ciu hudn luyén tic vu SRL trong Y
sinh.

« PASBio khic phuc han ché cta BioProp bing
cach dinh nghia lai toan by khung d6i s6 chuyén
biét vao Y sinh!. Nhung PASBio chi gin nhin
317 cau d€ minh hoa cac khung d6i s6 cia minh.
Kich thudc nay 13 qua nhd, khong thé ding lam
ngii liéu hudn luyén trong hoc may.

« GREC la b¢ ngit liéu bao gobm 1489 céu trich
tli phdn tém tit clia 677 bai bao Y sinh3. Tuy
nhién, GREC khong tap trung dinh nghia bat ky
moi lién hé nao gitia d6i s6 va vi ngti. Diéu nay
lam cho d6i s6 va vi ngii trong GREC chila 2 tap
hgp doc 1ap phan bd ngdu nhién trong ngii liéu.

Hinh 1 minh hoa sy khéc biét gitta PASBio va GREC,
qua do cho thdy PASBio c6 ciu triuc mach lac va giau
ngii nghia hon nhd méi lién hé gitia vi ngti va cac doi
6. Diéu PASBio con thiéu so véi GREC la ngii liéu
gan nhan con qua it dé€ c6 thé dung huin luyén may
tinh. Vi thé, mot giai phap ban ty dong nham lam
tang kich thudc ctia bo ngit liéu nay dugc dé xudt.

NHUNG NGHIEN CUU VE XAY DUNG
NGU LIEU

Cac cong trinh x4y dung ngii liéu dugc phan thanh ba
hudng tiép can: Hudng tiép can thi cong, hudng tiép
can ty dong va hudng tiép cin ban ty dong.

Hudng tiép can thi céng

O huéng tiép can thii cong, ngt lidu dugc xay dung
hoan toan tha cong béi chuyén gia. Cong cu hé trg
néu co chi la nhiing phdn mém bién tip giup ra soat
ngti liéu thudn tién hon 22 Nhiéu bo ngii liéu cho linh
vucY sinh d3 dugc xay dung bang hudng tiép can nay,
nhu ngit liéu gdn nhan thyc thé va quan hé Bioln-
fer'7, ngit liéu gén nhin sy kién GENIA Event?®, va
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Bang 1: Cac khung déi sé ctia déng tur “Alter”

Dong i : Alter - Y nghia: Lam thay d6i
Khung dd6i s6 Y sinh (theo PASBio)

+ Arg0: Tac nhén lam thay d6i (dt bién, protein)
+ Argl: Thi bi thay d6i (codon, exon, mRNA)

+ Arg2: Trang thai két thac

+ Arg3: Trang théi bit dau

+ Arg4: Vi tri xdy ra thay d6i (mo, tang, gene)

Khung déi s6 tdng quat (theo PropBank)

+ Arg0: Ngudi thuc hién viéc thay d6i
+ Argl: Thu bi thay ddi

Bang 2: Cac khung déi sé cia déng tir “Generate”

Dong tli : Generate — Y nghia: Sinh ra
Khung d6i s6 Y sinh (theo PASBio)

+ Arg0: Nguon sinh (gene, qua trinh sinh hoc)
+ Argl: Sdn phdm (ban phién ma, mRNA)

Khung dé6i s6 téng quat (theo PropBank)

+ Arg0: Nguoi tao tac

+ Argl: Thi dugc sinh ra
+ Arg2: Nguyén liéu

+ Arg3: Nguoi thy hudng
+ Arg4: Muc dich

Bang 3: Cac khung déi sé cia dong tir “Express”

Khung d6i s6 Y sinh (theo PASBio)

Express = Biéu hién ra kiéu hinh
+ Arg0: Gene dugc biéu hién

+ Argl: Dic diém kiéu hinh

+ Arg2: Co quan mang kiéu hinh

Express = Chuyén phat nhanh

+ Arg0: Nguoi guii
+ Argl: Hang gtii

Khung déi s6 téng quat (theo PropBank)

Express = Dién dat
+ Arg2: Nguoi noi
+ Arg3: Diéu ndi ra
+ Arg4: Ngudi nghe

+ Arg2: Nguoi nhén

Bang 4: Cac khung déi sé cia déng tir “Modify” cho thay Arg2 va Arg3 trong Y sinh ¢6 y nghia khéac

Dong tit : Modify - Y nghia: Bién déi
Khung d6i s6 Y sinh (theo PASBio)

+ Arg0: Tac nhan

+ Argl: Thu bi thay déi

+ Arg2: Phuong phap thuc hién

+ Arg3: Hau qua

Khung d6i s6 tdng quat (theo PropBank)

+ Arg0: Tac nhan

+ Argl: Thu bi thay d6i

+ Arg2: Trang thai két thuc
+ Arg3: Trang thai bt dau

Bang 5: Su phan bé cac ddng tir PASBio vao nhitng dang PAS khac biét véi PropBank

Dang 1 (34,5%) Dang 2 (34,5%)

alter, confer, develop, disrupt, in-
hibit, initiate, proliferate, skip,

splice, transcribe translate, truncate

begin, block, decrease, generate,
lead, lose, recognize, transform,

Dang 3 (3,4%) Dang 4 (13,8%)

express delete, encode, modify,

mutate

ngii liéu gan nhan ngi nghia GREC néu trén. Trudc
tién, ngii liéu tho dugc chia ra cho tiing nhém chuyén
gia. Moi nhém c6 it nhét 2 chuyén gia gan nhan doc
lap. Sau dd, két qua ctia cac chuyén gia trong cung
nhom dugce d6i chiéu dé€ danh gia mic dong thuan.
Ngii liéu dat yéu ciu la ngii liéu c6 ty 1¢ d6ng thudn cao
hon mot nguéng dinh trudc. Ngoai nhém chuyén gia
gan nhan, mot s8 b ngii liéu con c6 sy tham gia cta
gidm sit vién dé€ kiém tra chit lugng gdn nhén va giai

quyét trudng hop cac chuyén gia khong dat dugc su
do6ng thuin & mét nhan nao d6. Uu diém ctia hudng
tiép cin nay la tinh chinh xdc cao, bam sat muc tiéu
ddt ra. Tuy nhién, thach thtc la ton nhiéu thoi gian
va nhén luc. Ngoai ra, s6 lugng chuyén gia tham gia
gan nhan thuong déng nén sy anh hudng ti suy nghi
chti quan ctia ca nhan méi chuyén gia dé dan dén tinh
trang khong nhét quan trong cich gdn nhan ngii liéu.
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Predicate 1
A »

Arg0  Argl
JPredicate 2
YA R

Arg0 Argl Arg2 Arg3 Argd

'Prec}icatg 29
Arg0 Argl Arg2 Arg3

(a)

Arg0 Predicate 1
Argl Predicate 2
Arg? Predicate 3
Argl2 Predicate 10

(b)

Hinh 1: So sanh Cau trdc Déi s6 Vi ngit clia PASBio (a) va GREC (b)

Huéng ti€p can tu déng

6] hudng tiép can tuy dong, ngii liéu dugc gan nhin
hoan toan tu dong. D¢ chinh xdc vi vy thip hon
gan nhan tht cong. Do d6, viéc gan nhan ngi liéu
tu dong cht yéu chi dp dung cho nhiing téc vu bé trg
bén canh tac vu chinh (vi nhéan cta tic vu chinh cin
d6 chinh xdc cao). Tiéu biéu la cic tic vu gan nhan
tlt loai, ngti phap2*%°. Bai todn gén nhan ti loai, ngii
phép da c6 bé day nghién ctiu, dén nay gan nhu dat 46
chinh xac clia con ngudi 228, Nhg d6, mang nay ctia
ngii liéu c6 thé gdn nhan hoan toan ty dong ma khong
anh hudng dén chitlugng. Nhan ngti phép ciingla dit
kién quan trong cho hangloat bai toan xt Iy ngén ngit
ty nhién, nén thudng dugc ngdm hiéu 13 hién nhién
phai ¢ trong cac bo ngii liéu huin luyén cua cic bai
todn khéc. Uu diém ctia hudng tiép cin ty dong la rit
tiét kiém nhén lyc va thoi gian. Cac mé hinh hoc may
ciing gitp cho viéc gan nhan khong bi anh hudng basi
suy nghi cht quan ctia chuyén gia. Tuy nhién, huéng
nay khong phu hgp véi cac bai toan duong dai, noi
ma d6 chinh xdc van can dugc tiép tuc cai thién.

Huéng tiép can ban tu dong

Hudng tiép can ban tu dong st dung cong cu mdy tinh
dé xay dung nhiing bo ngii liéu 16n nham gidm bét
ganh ning stic nguosi, dong thoi van cin c6 chuyén
gia d€ ra sodt, tinh chinh lai. Penn Treebank 1a cong
trinh dau tién x4y dung ngii liéu gan nhan ngii phap
bing huéng tiép can nay>’. Déi véi bai toan SRL cho
linh vic Y sinh, hudng tiép can ban ty dong ciing da
dugc ap dung dé€ x4y dung nhiéu b ngii liéu nhu Bio-
Prop3°. B¢ ngit liéu nay dugc gin nhan bing mé hinh
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BIOSMILE?! va sau d6 dugc cac chuyén gia ra soat
tinh chinh. BIOSMILE dugc huén luyén trén bo ngit
liéu BioProp* dé xti ly bai todn SRL cho vin ban Y
sinh, dya trén sy ké thiia nhiing thanh tyu SRL truéc
d6 & linh vyc téng quat®*-3*, Ban than b¢ ngi liéu
BioProp ciing dugc x4y dung bing phuong phép ban
tu dong. Nhan ngii nghia clia BioProp dugc gan tu
dong bang mot mé hinh MaxEnt r6i dugc chuyén gia
tinh chinh bing WordFreak*>. Déng tiéc, bd khung
d6i s6 ma BioProp stt dung chti yéu dua trén VerbNet.
Do d6, bo ngii liéu BioProp ciing nhu mé hinh BIOS-
MILE chi ¢6 vdn ban 13 Y sinh, nhung d4i s6 1a phd
thong. Hudng tiép can ban tu dong ciing la gidi phap
phd bién cho tac vu ting cudng dit liéu (data augmen-
tation). Mot trong nhiing ky thuat hiéu qua d¢€ ting
cudng dii liéu 1a phuong phap Vi du 402, Nhiéu cong
trinh da tng dung thanh c6ng phuong phap Vi du do
d8 ting cudng dii lidu ctia minh 038,

Phuong phap Vi du &o (Virtual Example - VE) c6 thé
sinh ra hang loat dii liéu méi tu dii liéu von c6 theo bat
ky quy tic nao ma con ngudi dinh nghia. Mbi cong
trinh ¢ thé dinh nghia nhiing quy tic VE phu hgp
v6i tdc vu ctia minh. Nguyén thuy, VE dugc sti dung
cho dii liéu anh, nham sinh ra &nh méi bang viéc dich
chuyén diém anh ctia anh géc 8. Ap dung vao di liéu
van ban, VE dugc st dunglan dau ¢ bai toan phén loai
vin ban. Quy tc sinh VE so khai nht 1a thém hodc
b6t mot vai tit trong van ban gdc véi nhin dinh ring
diéu nay khong lam thay d6i phan loai ciia vin ban?.
Trong tic vu nhan dién thyc th€ Y sinh, VE c6 thé
dugc sinh ra bing cich thay méi cum danh ti trong
cau gbc, va huén luyén ra mo hinh dat do do F tang tu
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2% dén 6% so v6i mo hinh huén luyén bing ngii liéu
gdc, tuy theo loai thyc thé 36,37 Loi ich tit VE khoéng
chi dugc chiing minh bang thuc nghiém ma con dugc
chiing minh béng todn hoc, cho thdy VE thuc sy c6
kha ning cai thién hiéu qua huén luyén cho moé hinh
hoc méay .

Tém lai, huéng tiép can ban ty dong khic phuc dugc
mit han ché cta hai hudéng tiép cén trudc, dong thoi
cing dung hoa dugc vu diém ctia ching, nhét 1a véi
hiéu qué cta VE. Do d6, ching t6i chon hudng tiép
can béan ty dong v6i phuong phép Vi du do d€ xay
dung bo ngii liéu ctia minh.

PHUONG PHAP THUC HIEN

Goi O la ngit liéu goc gébm 317 cau minh hoa clia
PASBio, dugc chon loc tli toan vin clia cdc bai bdo
MEDLINE sao cho bao phti t6i da cach dung cua 29
dong tii thé hién cac sy kién sinh hoc phan tii quan
trong!. Tl ngi liéu géc nay, qué trinh x4y dung bo
ngii liéu PASBio+ clia chung t6i gom cac budc sau: (i)
Tang cuong ngii liéu goc bang ngudn van ban ngoai;
(ii) Tang cudng s6 mau ciu bang bién thé ngit phép;
(iii) Tang cudng s6 thé hién (instance) cta tling mau
cau bang vi du 4o (VE).

Ting cudng ngir liéu géc bang nguén van
ban ngoai

Ngudn van ban ngoai dugc lya chon la GREC 3,
GREC c6 d¢ tuong dong nhat dinh véi PASBio vi cling
trich vian ban tit MEDLINE. Trudc hét, loc ra tat ca
nhiing cau trong GREC c6 chtia 29 dong tii ctia PAS-
Bio & bat ky dang nao, goi bd cau nay 1a O,. K¢ tiép,
loai bd khoi O, nhiing cau chita 2 dong tii PASBio trg
1én. Cau c6 nhiéu hon 1 dong tit PASBio gy trd ngai
cho phuong phép VE (xem phén “V4n dé mat nhit
quan déi s6 trong vi du 30”). Sau cung, v6i mdi dong
ti PASBio, chi giii lai trong O, 3 cau dai nhit, dya
trén nhén dinh rang may tinh hoc dugc nhiéu hon tit
nhiing cau dai. Vi phuong phép VE c6 thé phat sinh
dii liéu mdt cach manh mé nén bd hat giong khong
can qud nhiéu. Tiét ché€ s§ cau hat giéng giup tiét
kiém stic lao ddng chuyén gia. Két qua la by O, gii
lai 87 cau, mot khdi lugng dé chuyén gia gan nhan va
dé dang hoan thanh trong thoi han 2 tuén.

Hai chuyén gia sinh hoc phén t& ddm trach gan nhan
PASBio cho bd O. Mbi chuyén gia gan nhan cho toan
bo 87 cau trong O, mdt cach doc lap. Két qua gan
nhan ctia hai chuyén gia dugc xem la dong thuén néu
giéng nhau cd vé thanh phan ddi s6 va ranh giéi méi
d6i s6. Nhiing cau chua dong thuén dugc hai chuyén
gia thdo luan cho dén khi dat dugc sy nhat tri.

Tang cudng s6 mau cau bang bién thé ngit
phap

Khac vdi Oy, O1 ¢6 thé chita nhiing ciu cd tit hai dong
ti PASBio trg lén. Tach O; thanh Oy, gém 88 cau
chi c6 ding 1 dong tit PASBio va Oy, chita 229 cau
con lai. Chi c6 Oy, cung O, tham gia vao qud trinh
phét sinh VE. Nhung trudc khi phat sinh VE, ching
toi tdng cudng bd hat gidng bang bién thé ngtt phép.
Tét ca cau trong Oy,, Op va Oy déu dugce phat sinh
bién thé ngii phap. Cé hai phép bién déi ngt phap
thuong gédp nhét trong van ban khoa hoc: (i) Thém
hodc khtt ménh dé tinh tii (xem vi du & Bang 6); (ii)
Chuyén déi thu dong cach/cht dong cach (xem vi du
& Bang 7). D€ t6i da hoa s6 bién thé, phép bién d6i (ii)
dugc dp dung Ién ca nhiing bién thé ngi phap sinh ra
bdi phép bién d6i (i) néu c6 thé. Bién thé ngii phip
dugc viét bdi mot chuyén gia Anh ngi, sau d6 dugc
kiém tra lai 14n nita boi mot chuyén gia Anh ngit khac
dé ra sodt 16i nglt phap va chinh ta.

Két qué cho ra b G gdm G4, Gip va Gy 14n lugt 12
cac bo bién thé ngii phép ctia O, O1p, va Oy, dat tong
cdng 1010 cau. Goi Seed = {O14, Gi4, 02, Go} la bd
hat giéng ddu vao cho budc tiép theo d€ phat sinh VE.

Tang cudng s6 thé hién cha titng mau cau
bang VE

Cung mdt mau cau, viéc thay moét bo déi s6 phu hgp
vao vi tri tuong tGing ctia cac doi s6 cti sé cho mot thé
hién (instance) m&i ctia mau cau dy. Mot VE phat sinh
tu dong nhu vy dugc goila ding ddn khi nhan ctia bai
todn quan tdm trong VE khong bi thay d6i néu dem
cho chuyén gia gén tht cong?. Dé thyc hién diéu nay,
hai quy tdc phat sinh VE dugc dinh nghia: (i) Quy tic
trao d6i déi s6; (ii) Quy tac thay thé doi s6.

Quy tdc trao déi d6i sé

Tu cdp chu gdc cung vi ngili, cung thanh phan doi s&
hién dién, tao ra cip cu mdi bing cach trao d6i bo
ddi 6 gitia cap cau goc. Chung toi goi S 1a tap hop cac
VE dugc sinh ra. Vi du:

Cap cau goc:

(1) [Transcriptional stimulation]4; has been
[abolished]p by [further deletion of the C-terminal
transactivation domain in the Pax5 mutants B8 and
B9] 0.

(2) [Its BCFA biosynthesis]4; is believed to be
[abolished]p by [this complete removal of FabD from
the crude FAS] 4.

Cap vi du do dugc sinh ra:

() [Its BCFA biosynthesis]4; has been [abolished]p
by [this complete removal of FabD from the crude
FAS] 0.
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Bang 6: Vi du vé bién thé ngit phap tao ra biang khit Ménh dé tinh tit

Céu gbc Bién thé ngii phap

Patient 1 has [a G-to-A transition at the first nucleotide ~ [A G-to-A transition at the first nucleotide of intron 2]4¢ of

of intron 2] 49, which [abolishes]P [normal splicing]4;.  patient 1 [abolishes]P [normal splicing]4;.

Bang 7: Vi du vé bién thé ngit phap tao ra bang chuyén Thu déng cach sang Chi déng cach

Céu goc

[The DNA-binding mutant (Stat5aEE-AA) of Stat5a]4;
was [generated]P by [mutating amino acids EE (437 and
438) to AA4o.

Bién thé ngii phap

[The mutation of amino acids EE (437 and 438) to AA]4g
[generated]P [the DNA-binding mutant (Stat5aEE-AA) of
Stat5al4;.

(2))[Transcriptional stimulation]4; is believed to be
[abolished]p by [further deletion of the C-terminal
transactivation domain in the Pax5 mutants B8 and
B9 40

Quy tdc thay thé déi sé

Tao ra cdu méi bang cach thay thé bo déi s6 ctia ciu
gbc bing bo ddi s6 ctia modt cau khac (cau ngudn) co
cling vi ngii v6i cau gbc va c6 du doi s6 dé thay thé.
Chung t6i goi R 14 tap hop cac VE dugc sinh ra. Vidu:
Cau ngudn: Besides these side-chain interactions with
the 06-alkyl group, structure-based analysis of mu-
tational data suggests that [substitutions at Gly156
and Lys165] 40 [confer]p [resistance]4; to [06-BG]a2
through backbone distortions.

Cau géc: [The portion of the STATs]4¢ [conferring]p
[specificity]4; for [either a MAPK or a MAPK sub-
strate kinase (MAPKAP)] 45 has not been determined.
V i du do dugc sinh ra: [Substitutions at Glyl56
and Lys165]40 [conferring]p [resistance],; for [O6-
BG]4, has not been determined.

Hai ciu dugc goi la c6 cung vi ngi khi vi ngii ctia
ching c6 cling nguyén mau (Vi du: Mutate, mutating,
mutation, mutated dugc xem 1a cing mét vi ngi). Két
qua phat sinh vi du 4o tao ra 675 cau  bo R va 528 cau
6 bo S, téng cong 1203 cau vi du do. Ma gia ctia hai
quy tac nay c6 thé dugc tham khao & Phu luc A.

Van dé mat nhat quan déi sé trong vidu o
Nguyén thay, VE khong quan tdm tinh logic va tinh
thuc t€ ma chi quan tdm dén cac nhan cua tac vu dang
theo duéi?. Néi cach khéc, khi &n di cac nhin trong
mot VE r6i cho chuyén gia gan nhan lai, néu két qua
khong d6i thi VE 4y la ding (Tham khao chi tiét trong
Phuluc B). Tuy nhién, mdt yéu cdu khéc cao hon dugc
dit ra trong bai bao nay khi ap dung VE vao bai toan
SRL: Tét ca cac d6i s6 trong VE khong chi 1a diing
ding chd ctia né ma con phai thuc sy pht hgp véi
nhau theo tri thiic Y sinh (con nhiing phin & ngoai
khung d6i s6 sé khong thudc pham vi quan tam). Tu
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d6 dat ra van d€ can tranh: Van dé mat nhat quan doi
s0.

Mit nhit quan déi s6 trong vi du 4o xay ra khi viéc
thay méi mot bo d6i s6 lai vo tinh lam t6n thuong mot
bd déi s6 khic dong thoi ton tai trong cau. Hinh 2
minh hoa mot vi du la ciu c6 hai dong tti PASBio
(“generate” va “mutate”). Viéc phét sinh vi du do bang
quy tdc thay thé cho A2 va A3 ctia “mutate” da vo tinh
lam cho “generate” phai nhadn mot A0 méi khong phu
hop véi Al ca ctia né (Hinh 2b). Bo d6i s6 mdi cua
“generate” bi sai v€ tri thiic Y sinh: Dot bién lién két
DNA Stat5sEE-AA khong sinh ra tit dot bién alene do
gian doan dich ma.

Mit nhit quan ddi s6 chi c6 nguy co véi nhiing cau
chta tlt 2 dong tit PASBio trd 1én, ching da dugc loc
vao b Oyp. B Seed duing dé phat sinh VE khong bao
gom Oyp. Tuy Oy c6 tham gia vao Quy tic thay thé,
nhung chi déng vai trd cau cho chi khong phai cau
nhan. Vi vay, cic VE ctia chung t6i hoan toan tranh
dugc vin dé nay.

KET QUA THU NGHIEM VA THAO
LUAN

S6 céu cua tiing thanh phéin ngi liéu va d6 phan bo
clia cac vi ngd Y sinh trong PASBio+ dugc thong ké
tuong ung trong Bang 8 va Hinh 3. Nhu vay, ti 317
cau goc (0O1), bd ngii liéu két qua dat 2617 cau gan
nhan PASBio. Su phan b6 cdc vi ngii trong PASBio+
rit dong déu (Hinh 3a), khong ton tai nhiing tan suit
thép duéi 0,1% nhu & BioProp (Hinh 3b). Diéu nay
giup tranh vén dé di liéu thua (data sparsity), ti do
han ché16i qua khép (overfitting).

O budc Ting cudng ngii liéu géc bing ngudn vin ban
ngoai, san phdm la by O, dugc gan nhan hoan toan
thtt cong béi hai chuyén gia inh hoc phan tii lam viéc
dodc lap. Nhiing nhan trong O, da dat dugc su dong
thuén ti két qua lam viéc chia hai chuyén gia nén tinh
dung dan dugc dam bao.

O budc Tang cudng sé mau ciu, bo bién thé ngi phap
G dugc viét boi chuyén gia Anh ngit va kiém tra boi
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The DNA-binding mutant (Stat5aEE-AA) of Stat5a)

was(generated)by/mutating amino acids Ee437 to AA.

/A2

&
e
<

/A3

Al AD

(a)

The DNA-binding mutant (StatSaEE-AA) of StatSaD

was(generated)by FullizisllEE
— T

with the premature translation termination.

(b)

Hinh 2: Cau géc (a) va cau vi du do sinh ra bi mat nhat quan déi s6 cla vi ngir “generate” (b)

Bang 8: S8 cau trong cac thanh phan

Thanh phan o1 02 G

S6 cau 317 87 1010

R Tong
675 528 2617

W abolish malter

= begin block
mcatalyse m confer
Wdecrease mdelete

elop W disrupt

te Wencode
ger
initiate
® lead mlose

ate

mmodify W mutate

m proliferate W recognize

m result m skip
splice transcribe

transform translate

truncate

(a)

chuyén gia Anh ngti thit hai nén dam béo tinh dung
dén vé Anh ngtt. Qud trinh nay chi thay d6i ciu trac
téng quét ctia cdu nhung gid nguyén bo do6i s6 nén
bao toan tinh dung dan vé chuyén moén Y sinh vén c6
clia cau goc.

3 budc phat sinh vi du o, cdc d6i s6 ct va méi déu
thudc cung mot vi ngii. DEi s6 duge thay thé hoic
trao ddi theo tiing bo tron ven, khong tach 1é. Viéc
cac d6i s6 ludn di cling nhau mét by dam béo tri thiic
Y sinh ma bo déi s6 chuyén tai dugc bao toan nhu ciu
gdc, khong bi that thoat hay thay déi.

®induce = bind
activate express
Winhibit Hincrease
Bregulate B mediate
mstimulate Wassodate
mencode maffect
menhance block
reduce decrease
s suppress minteract
Ealter Wtransactivate
®modulate m phosphorylate
®ransform m differentiate
repress prevent
promote trigger
mutate signal

(b)

Hinh 3: Phan b6 vi ng(t Y sinh trong PASBio+ (a) va BioProp (b)

Dé dénh gia hiéu qua ctia PASBio+ trong cai thién mo
hinh hoc mdy, bén mé hinh doc lap M;-M, dugc
huén luyén véi ngii liéu huén luyén 14n lugt 13 O; +
O, gbom 404 cau, G gom 1010 ciu, R + S gom 1203
cau, G + R + S gobm 2213 ciu. Ngoai ra, viéc so sainh
hiéu qua gifia ngii liéu chuyén biét vao Y sinh va ngi
liéu tdng quét doi hoi hudn luyén thém mo hinh M5
trén PropBank. Nam md hinh dugc danh gid trén
cuing ngii liéu danh gia la Oy + O,. Riéng M vi ngit
liéu huén luyén va dénh gid tring nhau, nén dugc dp
dung danh gid chéo 10 pha: SO cau ctia mdi dong tu
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PASBio dugc chia déu ra 10 phén, luan phién 9 phin
dé hudn luyén va 1 phan d€ danh gid.

M6 hinh huén luyén 13 m6 hinh hoc sdu cho SRL trén
vin ban Y sinh*’. Pay 1a mot mo hinh hoc sau dya
trén mang Bi-LSTM c6 ting cudng thém Két n6i Cao
toc (Highway Connection). Diéu nay giip qud trinh
lan truyén trong mang No-ron c6 thé thuc hién tryc
tiép gitia nhiing tdng khong lién tiép, nho dé giam
thiéu sy that thoat dao ham. M6 hinh nay c6 tich hgp
hoc da tdc vu véi tac vu b6 trg 1a bai toan NER. Tuy
nhién, do PASBio+ khong gin nhan NER nén & day
chi 4p dung phién ban don tac vu cia m6 hinh nay.
Bang 9 trinh bay két qua thd nghiém ctia mé hinh
Mj_4 so v6i M. M, giup ting diém F thém 44,4%
cho thédy tdc dung tich cuc khi mdy tinh dugc hudn
luyén trén mot tdp mau cau phong phd hon. M3 véi
tap hudn luyén hoan toan 1a cic VE phét sinh tu dong
nhung giup ting diém F thém dén 49%, cao hon ca M,
dui cho tép hudn luyén ctia M, dugc viét hoan toan thu
cong. Diéu nay cho thdy hiéu qua va trién vong cua
VE rat dang dugc chd y. My két hop tip hudn luyén
clia cd M, va M3 gitp tang diém F thém dén 52,2%.
Ngoai ra, viéc My dat diém F cao hon Ms 22,5% cho
thédy y nghia tich cuc ctia mét bd ngii liéu dugc gan
nhén chuyén biét cho linh vic Y sinh d€ giai bai toan
Y sinh, thay vi dung ngii liéu ctia linh vic téng quat.

KET LUAN

Mot bo ngii liéu PASBio+ gém 2617 cau dugc gan
nhan ngii nghia v6i khung d6i s6 chuyén biét cho linh
vic Y sinh da dugc xay dung. B ngii liéu theo dinh
dang xml, tuan tht ciu tric thé trong PASBio goc, va
6 thé dugc tai vé tai day. So v6i 317 chu géc cia PAS-
Bio, by ngii liéu nay dugc lam giau s6 mau cau bing
cach thu thap va gan nhan thém ngudn cau phtthgp tit
GREC, cung nhu bién soan thém bién thé ngit phap
cuia cac cau goc. Ngii liéu ciing dugc tang cudng s6
thé hién cua tiing mau cau bing phuong phap Vi du
do. Két qud thii nghiém cho théy tling thanh phan
tang cudng déu déng gop vao su cai thién hiéu qua
hoc miy.

Hudng phat trién ké tiép la nghién ctiu thém nhiing
ky thuat ting cudng di liéu khac nhim bé trg cho
phuong phap Vi du o, giup tao ra di liéu I6n hon.
Ngoai ra, bo ngii liéu PASBio+ ciing huéng dén tich
hop thém nhin thuc thé (NER) d€ ting dung hoc da
tac vy, mdt ky thuit nhiéu tiém ndng trong hoc sau.

LOI CAM ON

Nghién ctiu dugc tai trg bdi Trudng Pai hoc Khoa hoc
Ty nhién, PHQG-HCM trong khuon khé Dé tai ma
s6 CNTT 2021-13. Chung t6i xin chan thanh cam on
Ban Gidm hiéu Trudng DPai hoc Khoa hoc Ty nhién,
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DPHQG-HCM cling quy dong nghiép da tao diéu kién
ho trg hét minh gitp ching t6i hoan thanh muc tiéu
dé tai.

DANH MUC CAC TU VIET TAT

PAS: Predicate Argument Structure (Cau tric D6i s6
Vi ngii)

SRL: Semantic Role Labelling (Gdn nhan Vai tro Ngi
nghia)

VE: Virtual Example (Vi du a0)

XUNG DOT LGOI iCH TAC GIA

Céc tac gid tuyén b rang ho khong c6 xung dot lgi
ich.

DPONG GOP CUA CAC TACGIA

Tac gid Tuin Nguyén Hoai Dic chu tri dé tai, tién
hanh khao sat hién trang, thu thap di liéu, phan tich
danh gia giai phap va viét bai bao.

Tac gia Pham Hiiu Sang va Hoang Vin Thiic tham gia
khao sat hién trang, d€ xuit gidi phdp, 1ap trinh cong
cu va trién khai tht nghiém.

PHU LUC A: PAC TA HINH THUC
QUY TAC PHAT SINH Vi DU AO

Ky hiéu: Goi x.P, x.L va x.A; 14n lugt la vi ngii (ddng
t), tdp nhan d6i s6 c6 hién dién va ddi s6 thi k ctia
cau x. Goi X[i] 1a ciu thu i trong b cdu X (Vi du:
Seed[1] 1a cau thu nhat trong bo Seed, Oy, [2] 1a cau
thd hai trong Oy5)
V6i cdp cau x va y, chung t6i dinh nghia hai ham co s¢
dugc dic ta bing ma gid nhu sau:
Replace (x, y) //Ham tao ra ciu z bang cach
//thay d6i s6 trong ciu x bing ddi s6 tuong

ung trong cau y
{ z=x.Clone(); //z1a ban sao clia x

A4 z.Af 2 A Y.Ak;

Return z;
}
Swap (x, y) //Ham tao ra cdp cdu mdi z, t tli cdp cau
gocx, y

//bang cach hoan d6i d6i tuong ting gitta x

vay
{ z=Replace (x, y);

t = Replace (y, x);

Return {z, t}; //trd vé 1 cdp cau
}
Tu hai ham co s, hai quy tic phét sinh VE dugc dic
ta nhu sau:
(i) Quy tic trao d3i: Tl cdp cau gbc cung vi ngi, cling
thanh phan déi s6 hién dién, tao ra cip cdu méi bing
cach trao d6i by ddi s6 gitia cdp cau gdc.
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Bang 9: K&t qua thi nghiém cia nam mé hinh véi ngii liéu huan luyén tuong ting

M1: O; + O, M5: PropBank M2: G

R F R E R
16,5 13,3 14,7 56,4 32,7 414 61,5 569
Cai thién so véi ngii liéu goc (M1) 45 43,6
Cai thién so v6i ngii liéu téng quat (M5) 5,1 24,2

M3:R+S M4: G+R+S
F R F R F
59,1 67,8 60,1 63,7 702 639 66,9
444 51,3 468 49 53,7 50,6 52,2
17,7 114 274 223 13,8 31,2 255

S = &; // Ban d4u chua c¢6 VE nao.
V Seed[i]
VY Seed|j]
If (i #j) A (Seed[i].P = Seed[j].P)
If (Seed[i].L = Seed[j].L)
S =S + Swap(Seed[i], Seed[j]);
(ii) Quy tdc thay thé: Tao ra cAu méi bang cach thay
thé b doi s6 cua cau goc bang bo ddi s6 ctia cau khéc
(cau nguodn) c6 cuing vi ngd véi cau goc va c6 du doi
s6 dé thay thé.
R = @; // Ban dau chua c6 VE nao.
V Seed[i]
VO1,j]
If (Seed[i].P = Oy, [j].P)
If (Seed[i].L N Oy,[j].L = Seed][i].L)
{ new z = Replace(Seed[i], Oy, [j]);
R=R+{z};}

PHU LUC B: PHAM VI LOGIC CUA
PHUONG PHAP Vi DU AO

Nguyén thiy, phuong phap Vi du a0 khong quan tdm
tinh logic va tinh thyc té ctia cac vi du o (VE) dugc
tao ra. Ban ddu, VE dudgc tao ra véi dit liéu anh béng
viéc dich chuyén mét s6 diém anh trong anh géc, du
cho anh tao ra theo mat ngudi nhin sé ky quic nhung
phén loai clia n6 sé khong d6i®8. Ap dung vao dii liéu
vin ban, VE dugc sinh ra bing céch thém bét vai tii?
hoéc thay méi ca cum danh tu 36,37 du cho diéu d6 tao
ra mot cau c6 ndi dung khong thuc té. Piéu ma VE
quan tam la tao ra nhiéu mau méi d€ hudn luyén trong
hoc méy, nén mot VE goi la ding didn néu khi ta 4n
di cdc nhan cta tic vu ta quan tdm va cho chuyén gia
gan nhan tha cong thi nhan dugc gan sé khong khac
gi so vdi cdc nhan da 4n di, du cho néi dung cau 4y sai
thuc té. Tl trong ban chdt, hai quy tdc phat sinh vi du
do ma chung t6i dé xuét cho bai todn SRL da dam bao
dugc tiéu chi nay vi cac d6i s6 dugc thay thé cho nhau
khoéng chi 1a ctia cling vi ngti ma con cung loai.

Tuy nhién, chiing t6i con tu dit ra cho minh thém mét
yéu cdu cao hon khi 4p dung VE vao bai toan SRL: T4t
ca céc dai s6 trong VE khong chi 13 ding dung chd
ctia n6 ma con phai thuc sy pht hgp véi nhau theo tri
thiic Y sinh. Tu d6 dit ra vin dé méat nhat quan doi

s6 ma chung toi da dé xudt giai phap khic phuc (xem
phén Vidn dé mdt nhdt qudn doi so trong VE).

Ngoai ra, nhiing néi dung khong thudc vé khung déi
s0 ctia bai todn SRL sé khong thudc pham vi quan tam
ctia cong trinh. Do d6, cic VE c6 thé chua thong tin
phi thuc t€ néu thong tin 4y ndm ngoai ndi dung Céu
tric D6i s6 Vingti. D€ dé hinh dung, trudc khi néu vi
du Y sinh, xin bat ddu bang mét vi du trong linh vuc
téng quat, xét cAu gbc sau véi vi ngii P 13 “sang 14p™:
“[Bill Gates] ¢ [sanglap]p [tap doan Microsoft]4; khi
chi méi 20 tudi”

Ta thay nguyén ven mot bd doi s6 khac vao cau goc
nay dé€ tao ra VE sau:

“[Larry Page cuing Sergey Brin] 49 [sdnglap]p [c6 mdy
tim ki€ém mang tén Google]4; khi chi méi 20 tuéi”
R6 rang VE nay phi thuc té vi khi sang lap Google
thi Larry Page 25 tudi cht khong phai 20 tudi. Tuy
nhién, dé 14 chi tiét & ngoai ciu truc d6i s6 vi ngii nén
phuong phép Vi du do khong quan tAm. Pay van la
moét VE dung dén vi néu cho con ngudi gan nhan lai
thi két qua van vdy. Hon niia, trong khudén khé bo
d6i 50, Larry Page va Sergey Brin qua that da sang lap
Google nén thong tin trong pham vi cdu tric d6i s6 vi
ngii la chinh xdc. N6 con hitu ich vi dong gép mot A0
6 cdu truc phc tap (2 tén ngudi thay vi cau géc chi
¢6 1 tén ngudi). Nhiing vi du cé cdu tric phong pha
hon ludn c6 ¥ nghia tich cuic cho huén luyén trong hoc
m4dy.

Dén déy ta phan tich vi du Y sinh da néu trong phan
Quy tdc thay thé déi s6, xét chu goc:

“[The portion of the STATs]sy [conferring]p
[specificity]4; for [either a MAPK or a MAPK

substrate kinase (MAPKAP)]4» has not been
determined”

Va mot vi du 4o tao ra tii né:

“[Substitutions at  Glyl56 and  Lysl65]40
[conferring]p [resistance]4; for [06-BGla»

has not been determined.”

Vi du 4o nay phi thuc té, vi viéc thay thé & goc Gly156
va protein Lys165 gay ra tinh khdng O®-Benzylguanin
la da xac dinh chit khong phai chua xac dinh. Nhung
“xac dinh réi” hay “chua xac dinh” 1a thong tin khong
thudc vé cu truc déi s6 vi ngti, day van 1a mot VE
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ding din cho hoc mdy vi by déi s6 ctia né khong

nhiing dung vé vi tri d6i s6, ranh gidi d6i s6 ma con
ding 6 méi quan hé ctia cic d6i s6 voi nhau. Nghia
la trong tri thic Y sinh, cic d6i s6 A0, Al va A2 nay
thuc sy di chung v6i nhau trong su kién “confer’, thé
hién & cau nguon sau:

“Besides these side-chain interactions with the 06-

alkyl group, structure-based analysis of mutational
data suggests that [substitutions at Glyl56 and

Lys165]49 [confer]p [resistance]4; to [06-BG]a:
through backbone distortions”

Vi diéu nay, cac vi du 4o tuy khong hoan toan tring
khép véi nhiing gi xdy ra trong thé giéi thuc nhung
van hoan thanh t6t vai tro ctia ngii liéu huén luyén

trong hoc may.
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A semi-automatic approach to biomedical semantic role corpus
construction

Tuan Nguyen Hoai Duc’"*, Hoang Van Thuc?, Pham Huu Sang?

ABSTRACT
A semi-automatic solution to build aiomedical semantic role corpus named PASBio+ was proposed.

) A _ The corpus was annotated with a predicate argument tructure, the important information that re-
Use your smartphone to scan this vealed the main content of a sentence. Because more than 86% of the arguments in the biomed-
QR code and download this article ical domain significantly differed from those in the general domain, this proposed corpus was la-

beled on top of 317 labeled sentences from PASBio, the argument frameset specifically designed
for the Biomedical domain. From these sentences, the proposed semi-automatic solution addi-
tionally generated 87 sentences which were manually annotated by our experts. More instances
were further generated by using the virtual example method, a powerful and flexible data aug-
mentation technigue that ha been successfully applied in a wide range of tasks. Specifically, two
sequential rules (the swap rule and the replace rule) were proposed to ensure that the biomedical
knowledge was always kept correct. PASBio+ was also augmented by adding grammatical variants
of the original sentences which kept the corpus having a wide coverage of diverse natural writing
styles. In addition, from the very beginning, the PASBio's original sentence set was also enriched by
an external text source which was an additional set of sentences selected from GREC iomedical cor-
pus. As a result, a corpus with 2,500 fully labeled sentences with a uniform frequency distribution
among predicates was obtained, thereby eliminating the problem of data sparsity and helping to
restrict the overfitting in machine learning. The experimental results showed that when using the
augmented corpus to train a semantic role labeling model, an increase in the F score by 52.2% or
22.5% were obtained compared to those trained by using the original PASBio corpus or a general
domain one, respectively.

Key words: predicate-argument structure, semantic role labelling, corpus construction, data
augmentation
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