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PHAN TICH VAI TRO CUA GOC METHIONINE
TRONG CAU TRUC HQO NHAN TO PHIEN MA O PAU TUONG

Chu biic Ha!, L& Minh Tudn"? Pham Phuong Thu? Pham Thi Ly Thu!,
Pham Thi Xuén?, La Viét Hong? Pham Xuan Hoéi'

TOM TAT

Methionine (Met) la mot axit amin dong vai tro thiét yéu & thuc vat. Cac géc Met ciu trac dugce gia thuyét la bao
vé protein chong lai bat lgi 6xi hoa noi bao. Trong nghién ctiu nay, 21 phén ti protein giau Met, thuc ba nhém nhén
t6 phién ma (TF) 1an lugt 1a ‘Basic helix-loop-helix’ (b HLH), ‘Basic leucine zipper’ (bZIP) va ‘Serum response factor’
(SRF) 6 du tuong (Glycine max) da dugc phan tich nhdm ching té gia thuyét trén. Két qua phén tich da dua ra 15
MRP ¢6 sy phin b6 day dic cta gbc Met trén hai khoang ngoai bién quanh viing bao thu. Phan tich tin sinh hoc cho
thdy cac TF déu ua nudc va hdu nhu khdéng bén viing trong 6ng nghiém. Trong d6, mét s6 TF c6 thé phan bé trong té
bao chét, ty thé hodc trén hé théng bao goéi. Dya trén di liéu biéu hién trong diéu kién thuong, phan 16n cic gen ma
héa ho bHLH va bZIP déu c6 xu hudng ting cudng biéu hién & it nhit mét co quan chinh. Phén tich di liéu RNA-Seq
cho thay, mot s6 gen ma héa ho bHLH va SRF c6 mtic d¢ phién ma dép ting, trong khi cac gen ma hoa ho bZIP c¢6 dap

ung tang & ré dau tuong xu ly man.

T khoéa: Bat lgi, d4u tuong, Methionine, nhén t6 phién ma, tin sinh hoc

1. DAT VAN PE

Duéi tac dong ctia ngoai canh bat 1gi, su du thiia
cua mot s6 dang chida Oxi nguyén tt hoat dong da
gy ra nhiing tén thuong dén cic dai phén tu, anh
hudng tiéu cuc dén sinh trudng va phat trién cta
thuc vat. Khoang 68% dai phan t bi tac dong la
protein. Trong d6, g6c Methionine (Met) trén protein
rat dé bi 6xi hda, 1am bién d6i cdu truc dan dén thay
d6i hodc gay mit chiic ning ctia protein (Kim et al.,
2014). PBay la mot axit amin dong vai tro thiét yéu
trong doi song cua thuyc vat, tham gia vao con duong
Yang, lién quan dén nhiéu chu trinh noi bao quan
trong nhu hinh thanh mang té bao, téng hop diép
luc va cling ¢6 thanh té€ bao. Gia thuyét ddt rala, liéu
rdng cac g6c Met cdu tric cé thuc sy tham gia vao co
chébdo vé cdu truc d€ duy tri chiic nang ctia phan tu
protein trong diéu kién bat lgi hay khong?

Gan day, 213 phén tu protein giau Met (Met-rich
protein, MRP) da dugc sang loc 6 dau tuong (Glycine
max) (Chu et al., 2016). Cac MRP nay da dugc xac
dinh tham gia vao nhiéu qua trinh quan trong trong

té€ bao, trong do, 20% MRP lién quan dén diéu hoa
phién ma & diu tuong (Chu et al, 2016). Nhu da
biét, nhéan t6 phién ma (TF) la ho protein tham gia
diéu hoa su biéu hién cta gen, vi véy lién quan dén
co ché dap ung va kha ning chong chiu véi diéu kién
bét lgi.

Trong nghién ctiu nay, 3 nhéom TF giau Met co
ban & diu tuong, bao gom ‘Basic helix-loop-helix’
(bHLH), ‘Basic leucine zipper’ (bZIP) va ‘Serum
response factor’ (SRF) da dugc khai thac d€ chiing
minh gia thuyét vé vai tro cia Met lién quan dén co
ché dap ting. Pac tinh Iy hda hoc cuia protein va khao
sat su phan b ctia cac géc Met trén phan tu da duge
xem xét. Muic d6 biéu hién ctia gen ma hoéa cac TF
dugc phan tich tai mot s6 co quan chinh trén dau
tuong. Két qué ctia nghién ctu nay c6 thé cung cép
dan liéu quan trong vé vai tro cta géc Met lién quan
dén chdng chiu bat lgi & dau tuong.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Bang 1. Thong tin vé cac TF giau Met khai thac trong nghién ctiu nay (Chu et al., 2016)

TT Ma dinh danh TF TT Ma dinh danh TF TT Ma dinh danh TF
01 Glyma01g15930 08 Glymal0g04890 15 Glymal0g40080
02 Glyma02g00980 09 Glymallgl17120 T 16 Glymal1g26260
03 Glyma03g04000 = 10 Glymal3g19250 = 17 Glymallg30490 -
04 Glyma03g32740 = 11 Glyma20g22280 18 Glymal1g30620 &
05 Glyma04g04190 12 Glyma02g01600 N 19 Glyma18g05930
06 Glyma05g19920 13 Glyma05g28960 S 20 Glymal8g05960
07 Glyma06g04380 14 Glyma08g12170 21 Glyma20g27320
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Trinh ty protein va ma dinh danh cua 21 TF
giau Met, bao gbm nhém bHLH, bZIP va SRF dugc
khai thac tit nghién ctu trude day (Chu et al., 2016)
(Bang 1).

2.2. Phuong phap nghién ctiu

- Phuong phdp phan tich vung bao thu cua
protein: Cac TF dugc kiém tra ving bao thu bang
MEGA (Kumar et al., 2016). Trinh ty ngoai bién
ti dau 3’ va 5° dén vi tri viing bao thu dugc tach
biét d€ xdc dinh sy phan bd géc Met bang BioEDIT
(Hall, 1999).

- Phuong phéap xac dinh dac tinh ly héa cta
protein: Trinh ty axit amin dugc phén tich trén
ExPASy Protparam (Gasteiger et al., 2003) dé danh
gid cac ddc tinh Iy hoa ctia protein. Mot s6 chi tiéu
dugc quan tAm, bao gom diém déng dién (pl), chisé
bat 6n dinh (II), d6 ua nudc (GRAVY).

- Phuong phap du dodn vi tri phan bd néi bao
ctia protein: Trinh ty axit amin (.fasta) ctia cdc TF
dugc st dung dé tim kiém vi tri cu tra trong té bao
thong qua TargetP (Emanuelsson et al., 2007). Trong
d6, muc do tin ciy cua thuat toan dugc xic dinh
theo thang diém 5 (Emanuelsson ef al., 2007).

- Phuong phép phan tich in silico mtic do biéu
hién gen trong diéu kién thuong: Miic d¢ phién ma
ctia gen ma hoa cac TF dugc xac dinh trong diéu
kién thuong dua trén dii liéu microarray da cong bo
(Libault et al., 2010). Trong do6, chin mau md, bao
gom long ré thu ¢ 84 va 120 h sau ndy mam (RH 84
HAS, RH 120 HAS), nét san (N), m6 phén sinh dinh

chdi (SAM), hoa (F), v qua xanh (GP), 14 (L), ré (R),
chép ré (RT) dugc khai thdc va phéan tich (Libault
et al., 2010). Ma dinh danh dugc truy van trén di
liéu microarray dé tim kiém biéu hién ctia gen tuong
ung & cac mo trong diéu kién thuong.

- Phuong phép phan tich in silico miic d6 biéu
hién gen trong diéu kién bét lgi: Mtic do phién ma
ctia gen ma héa TF trong diéu kién man dugc khai
thac trén di liéu RNA-Seq gan day (GSE57252)
(Belamkar et al., 2014). Trong dd, mau ré xt ly véi
dung dich NaCl 100 mM trong 0 (d6i chiing), 1, 6 va
12 h dugc thu thap d€ phan tich RNA-Seq (Belamkar
et al., 2014). Ma dinh danh cta gen ma hoa TF dugc
truy van dé tim kiém muc d¢ biéu hién clia gen
tuong ting & ré trong diéu kién xt ly man.

III. KET QUA VA THAO LUAN

3.1. Phén tich sy phan b6 ctia g6c Met trong cacho
TF & dau tuong

Vé6i gia thuyét ddt ra, vung thugng nguon
(upstream region) va ha nguon (downstream region)
ctia cdc nhém TF duogc chon loc d€ xdc dinh mtc do
phan bo cua cac géc Met trén protein. Trudc tién,
vung bao thu cta cdc TF dugc xac dinh bing cong
cu MEGA (Kumar et al., 2016). Vung bao thu caa ho
TF bHLH giau Met & ddu tuong c6 cidu tao gom 4
domain, ‘basic-helix-loop-helix, trong khi cac thanh
vién ctua ho TF bZIP chia sé ciu tric bao thu gébm
3 vung, ‘basic-hinge-leucine zipper’ (Hinh 1). Phin
tich trinh ty tuong dong cho thiy ho TF SRF c6 viing
bao thu ‘MADS-box’ (Hinh 1).

Viing thwong nguén  Viing bao tha Viing ha nguén
Met (% Met (%)
Glyma13g19250 —— 1,93 11 14,02
Glyma10g04890 =—— 1,84 = —13,86——
Glyma03g32740 —— 3,15=—— —13,38—
Glyma20922280 —— 1,87— |w| || || ||—11,27—
Glyma02g00980 —— 2,94— [>| |m| |O| |m|— 8,63—
Glyma03g04000 — 1,31— |2[71E % C|—21,056—
Glyma01g15930 —— 2.26— |O] X X|—16,55—
Glyma11g17120 =—— 3,31=— —17,86—
BEiLE Glyma05919920 —— 8,22—— — 4,05—
Glyma04g04190 =—— 9,66—— — 4,55—
Glyma06g04380 ——10,14— | | || LJ L J— 351—
bZIP Glyma08g12170 —— 7,69— [@] [Z] — 6,38——
IEGIymaOSgZSQGO — 769— |5 HZ H Sooen | — 865—
Glyma02g01600 ——10,00— [&] Lm. — 9,09—
Glyma11930490 4,55 ] 11,76
Glyma11g30620 4,55 11,76
=
Glyma18g05960 4,55 = 12,50—
Glyma18g05930 4,55 N 13,08
Glyma11g26260 5] Q 7,63
SRF Glyma20g27320 10,34 8,23
Glyma10g40080 10,34 | 7,88

Hinh 1. Sy phin b6 ctia géc Met trén ba nhém TF & dau tuong
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Khao sat hai viing ngoai trinh ty bao tha cua ba
nhom TF da cho thdy sy mat do day ddc ctia cac goc
Met. Cu thé, phan 16n bHLH (8 trén 11) ¢ ving
thugng ngudn hodc ha nguén quy tu nhiéu goéc Met
(> 10%) (Hinh 1). Chi c6 m6t TF thudc ho bZIP,
Glyma02g10600, dugc xac dinh c6 su phan bé day
déc ctia goc Met & hai viing ngoai bién cin bao tha
(Hinh 1). Trong khi d6, hai doan trinh ty ngoai
vung bao thu ctia hdu hét cac thanh vién ctia ho SRF
(sdu trén bay) dugc ghi nhan sy c6 mét cua nhiéu
goc Met (Hinh 1). Trudc déy, Luo va cdng tac vién
(2009) da chiting minh vai tré ctia Met trén protein
giup chong lai bét lgi 6xi hoa bang cach thay thé Met
v6i Norleucine (Luo and Levine, 2009). Nhu vay, két
qué ctia nghién cttu nay da tim ra dugc 15 TF ¢6 su
tap trung nhiéu Met quanh vung bao tht, vi thé, cac

g6c Met nay c6 thé gitip phén ti protein dap ting lai
diéu kién ngoai canh bat lgi.

3.2. Phan tich dic tinh ly héa caa TF giau Met &
dau tuong

béc tinh ly hoéa cua protein, bao gom pl, II va
GRAVY dugc phan tich trén ExPASy Protparam
(Gasteiger et al., 2003). Két qua da chi ra ring hau
hét cac TE ngoai trtt Glyma02g00980 (mot thanh
vién ctia ho TF bHLH) c6 gia tri II 16n hon 40, cho
thdy ching khong 6n dinh trong diéu kién kiém tra
trong 6ng nghiém (Bang 2). Phan tich tu ExPASy
Protparam (Gasteiger et al., 2003) cling ghi nhén tét
ca cac TF c6 chi s6 GRAVY nhd hon 0, suy ra 21
phan ti protein nay déu ua nudc (Bang 2).

Bang 2. Dic tinh ly héa ctia 3 nhém TF giau Met dugc tim thdy & dau tuong

TT ‘ Tén protein ‘ TF  pl I  GRAVY ‘ BQ ‘ TT‘ Tén protein ‘ TF ‘ pI ‘ I GRAVY ‘ BQ

(W Glyma01g15930 8,88 47,61 -0,55 VA Glyma02g01600 55,40 | -0,66

02 | Glyma02g00980 9,26 -0,10 13 Glyma05g28960 % 5,23 | 43,56 -0,64
Glyma03g04000 9,14 51,91 -0,69 14 ‘ Glyma08g12170 ‘ 5,24 44,66 -0,73
Glyma03g32740 7,20 | 63,57 -0,51 Bl Glymal0g40080 9,76 | 46,27 = -0,47 -

05  Glyma04g04190 = 6,84 68,89 -0,78 - 16  Glymallg26260 6,84 | 55,54 | -0,65 -

06  Glyma05g19920 E 8,93 1 52,30 | -0,53 SBVA Glymallg30490 9,26 | 57,12 | -0,44 -
Glyma06g04380 = 6,63 | 59,36 | -0,72 SRt Glymallg30620 ?} 9,37 1 55,52 | -0,42 -
Glyma1l0g04890 5,84 65,40  -0,84 SBCE Glymal8g05930 58,23  -0,64 -
Glymallgl7120 8,63 | 46,28 | -0,58 C’ Al Glymal8g05960 9,13 1 59,28 | -0,57 -
Glymal3g19250 6,031 6552 -0,82 MYSE 21 KEIysntviilaykeli] 9,79 1 55,34 | -0,44 -
Glyma20g22280 592 62,84 -0,66 ‘ - ‘

Ghi chii: TF: Nhan té phién ma, pl: diém dang di¢n, II:

C: luc lap, S: hé thong bao gbi, M: ty thé.

Gia tri pI ctia cic TF dao dong tii khoang 5,07
(tinh axit) dén 10,00 (tinh bazo) (Bang 2). Cac
protein c6 tinh axit phin bo trong té€ bao chit, trong
khi protein bam trén mang bao quan thudng c6 tinh
bazo. Két qua phan tich trén TargetP cho thay 5 TF
dugc tim thdy & t€ bao chdt, 2 TF cu tra & ty thé,
trong khi 1 TF phéan b trén hé thdng bao goéi noi
bao (Bang 2).

3.3. Phén tich biéu hién cuia gen ma héa nhan té
phién ma giau Met ¢ ddu tuong trong cac diéu kién

Trong nghién ctiu nay, mic d¢ biéu hién cua
cac gen ma hoéa 3 nhom TF & dau tuong dugc phan
tich in silico dya trén di liéu phién ma trong diéu
kién thuong (Libault et al., 2010) va khi xtt ly man

chi s6 bdt 6n dinh, GRAVY: d¢ va nudc, BQ: bao quan,

(Belamkar et al., 2014). Biéu hién cia mdt gen trong
diéu kién thuong dugc chia lam bon mtic d¢, dudi
ngudng phat hién, biéu hién, c6 xu huéng biéu hién
manh va biéu hién manh (Libault et al., 2010). Két
qua phén tich dugc minh hoa & hinh 2.

Trong diéu kién thuong, phan 16n cic gen ma
héa bHLH va bZIP c6 xu huéng biéu hién manh & it
nhéat mot bo phan chinh, trong khi mtic d6 phién ma
ctia 7 gen ma hda ho SRF 6 9 mau mo6 co quan duéi
ngudng phat hién (Hinh 2). Cu thé, Glymal3g19250,
Glyma03¢32740, Glyma01g15930 va Glymallgl7120
c6 biéu hién manh & hoa va 14, nhung khong biéu
hién manh & céc co quan dudi dat, ching t6 4 gen
nay co6 thé tham gia vao sinh truéng va phat trién
cua hoa va l4 trong diéu kién thuong.
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RH 84 HAS
RH 120 HAS
R-NaCl 1h
R-NaCl 6h
R-NaCl 12h

1Rk

F
G
L
R
RT

bHLH Glyma05919920
Glyma06g04380
bZIP Glyma08g12170
,E Glyma05g28960
Glyma02901600

Glyma189g05960
Glyma18905930
Glyma11926260
SRF Glyma209g27320
Glyma10940080

Mirc 6 bidu hién e
: Duéi ngudng phat hién
: Bidu hién

=3
-2
: C6 xu huéng biéu hién manh ﬁ : g 0
: Biéu hién manh 130
Hinh 2. Mtic d6 biéu hién cta gen ma héa TF
giau Met trong cac diéu kién
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bang chu y, Glyma03g32740 va Glymal2g19250
c6 thé phan bd & ty thé (Bang 2), cac gen ma hoa
2 TF nay biéu hién dic thu & hoa va 14 (Hinh 2),
goi ¥ rang ching c6 thé lién quan dén dép tng bat
loi & 14 hodc hoa. Bén canh do, gen ma héa 2 thanh
vién cta nhom bZIP biéu hién dic thu & tit ca cac
bo phén dudi mat dat, trong khi Glyma02¢g01600 co6
muc d6 phién ma manh & tit c& mau moé (Hinh 2).
Két qua nay ching to Glyma02g01600 c6 thé déng
vai tro thiét yéulién quan dén qua trinh sinh trudng
va phat trién ctia cay trong diéu kién thuong.

Trong stress man (Belamkar et al., 2014), két qua
da tim théy di liéu caa 10 gen, bao gébm 6 gen ma
héa bHLH, 3 gen ma hoa bZIP va 1 gen ma héa SRE
Trong dod, 5 gen da dugc xac dinh c6 dap ting phién
ma tang manh & ré khi xti Iy mén (Hinh 2). Dac biét,
ho bZIP dugc tang cudng biéu hién & ré trong diéu
kién thuong va khi xt Iy mén (Hinh 2), ching té cac
gen nay co6 thé tham gia vao qua trinh dap ting bat
lgi & ré. Trudc do, khi xem xét dit liéu phién ma khi
xt ly 1a cay dau tuong V6 va R2 trong diéu kién han,
Chu va cdng tac vién (2016) da chi ra ba gen c6 dap
ung (Chu et al., 2016). Cu thé, Glyma01g15930 va
Glyma03¢32740 bi giam biéu hién, Glyma20g22280
c6 mtic d6 phién ma ting & cd mau 14 khi xt Iy han
(Chu et al., 2016). Nhiing két qua nay phu hgp véi
nhan dinh vé vai tro ctia gen Glyma03¢32740 trong
dap ung bat lgi ¢ 1a.
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IV. KET LUAN VA DE NGHI

4.1. Két luan

ba xdc dinh dugc 15 trén téng s 21 protein
thudc ba ho TF ¢6 su tip trung nhiéu Met quanh
vung bao tht, dat ra gia thuyét vé vai tro ctia goc Met
trong viéc giup phén tl protein dap ting bat lgi.

Phan tich déc tinh Iy hoa cho thay cac TF giau
Met déu ua nudc, hau hét déu khong 6n dinh trong
diéu kién in vitro. Cac TF nay c6 thé cu tru trong té
bao chit, ty thé hodc trén cac hé théng bao goi trong
té bao.

Hau hét cac gen ma hoa bHLH va bZIP biéu hién
manh & it nhiat mdt bo phén chinh, trong khi SRF
hoat dong yéu trong diéu kién thuong. Trong diéu
kién min, mot s6 thanh vién cta ho bHLH va SRF
c6 dap ung 6 ré, trong khi cdc gen ma héa bZIP déu
dugc ting cudng biéu hién & ré.

4.2. Dé nghi

Nghién ctiu nay sé tiép tuc phan tich thuc nghiém
vé muc d¢ dap ting ctia cdc gen ma hoa TF trong
diéu kién bat lgi 6 dau tuong.
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Analysis of the role of methionine residues
in the transcription factor families in soybean
Chu Duc Ha, Le Minh Tuan, Pham Phuong Thu, Pham Thi Ly Thu,
Pham Thi Xuan, La Viet Hong, Pham Xuan Hoi
Abstract

Methionine (Met) is considered as an important amino acid residue in the plant. The structural Met residues were
hypothesized to protect the structure of protein against the cellular oxidative stresses. In this study, 21 Met-rich proteins,
belonging to three transcription factor (TF) families, namely ‘Basic helix-loop-helix’ ((HLH), ‘Basic leucine zipper’ (bZIP)
and ‘Serum response factor’ (SRF), were analyzed to demonstrate this hypothesis. As a result, the high accumulation of
Met residues has been recorded in the upstream and downstream regions close to the conserved domains of 15 MRPs.
Our in silico analyses revealed that these TFs were hydrophilic and most unstable in the test tube. Interestingly, several
TFs might localize on the cytosol, mitochondrial or the secretory pathways. According to the public microarray database,
the majority of genes encoding TF bHLH and bZIP was up-regulated in at least one major organ in soybean plant
in the normal condition. By retrieving the previous RNA-Seq database, several genes encoding bHLH and SRF were
significantly altered, while all genes encoding bZIP were also induced in root under the high salt stress.

Keywords: Stress, soybean, Methionine, transcription factor, bioinformatics

Ngay nhan bai: 7/4/2019 Nguoi phan bién: TS. Trdn Danh Stiu
Ngay phan bién: 10/4/2019 Ngay duyét diang: 15/4/2019

NGHIEN CUU CHE TAO CHAT TANG TRUONG THUC VAT OLIGOPECTIN
BANG PHUONG PHAP CHIEU XA VO BUOI
Lé Quang Luén', Nguyén Thanh Va!, Tran Lé Trac Ha?

TOM TAT

Bot vo budi kho dugce chiéu xa tia gamma & cac liéu xa 100, 150, 200 va 300 kGy d€ xti ly cat mach va sau d6 tach
chiét d€ thu nhan truc tiép oligopectin. Oligopectin ché tao dugc ¢ khéi lugng phan tit (Mw) tui 3,66 dén 18,11 kDa.
Két qua phan tich phd hong ngoai (FTIR) cho théy cdc ddc trung ciu tric ctia cac oligopectin ché tao dugc hau
nhu khong khac biét so vé6i pectin tach chiét tit vo budi khong chiéu xa. Hiéu suét tach chiét oligopectin khi xtt ly
chiéu xa bdt vo budi cling tang 1én 38,7 + 57,9% so véi do6i chiing khong chiéu xa. Oligopectin ¢c6 Mw ~ 3,66 kDa
(tach chiét ti vo budi chiéu xa liéu 300 kGy) da c6 tac dung ting trudng t6t nhat d6i véi cy cai be xanh sau 28 ngay
trong bang phuong phép thiy canh. Cu thé, cdc chi s6 sinh trudng nhu chiéu cao céy, chiéu dai ré, sinh khoi tuoi va
ham lugng chat kho Ian lugt tang 27,03; 17,89; 29,6 va 3,43% so véi doi chiing. Nhu vay, phuong phép chiéu xa vo
budi trude khi tach chiétla rdt hiéu qua nhdm néng cao hiéu sudt tach chiét oligopectin va tiét kiém chi phi san xudt.
Ché phim oligopectin ché tao dugc ¢ hiéu ting ting trudng cao va ngudn goc tu nhién nén rat cé trién vong ting
dung trong nong nghiép cong nghé cao dé€ san xuit nong phdm an toan va chit lugng cao.

T khéa: Cat mach buic xa, oligopectin, ting trudng thuc vét, hiéu suét tach chiét pectin

1. DAT VAN BE a(1-4) gitia cdc nhom anhydrogalacturonic va nhom

Pectin 12 mot polymer sinh hoc va Ia mét trong metylcarboxyl ester (Pérez et al., 2003; Urias-Orona
nhiing thanh phan chinh cta véach t€ bao. Pectin  €f al., 2010; Assoi ef al., 2014). Hon 200 ndm qua,
c6 dang mach thang, dugc cdu tao tif cic don phan  pectin dugc bi€t dén nhu la mot chét phu gia an toan
D-galacturonic acid lién két v6i nhau bing ciu n6i ~ va ting dung rong rai trong nganh san xuat banh keo,
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