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LOI NOI PAU

Cong nghé sinh hoc 1a mét trong nhitng linh vic then chét cua cude cach mang cong nghiép
4.0, thic day sy phat trién cua tat ca cac qudc gia trén thé gidi. Vai trd cuia Cong nghé sinh hoc
da dugc thé hién rat rd trong bdi canh nhan loai phai d6i mat véi dai dich Covid-19, mot tham
hoa 16n nhét dbi véi con ngudi ké tir sau chién tranh thé gisi lan thi 2. Trong dai dich nay, con
ngudi di dugc thiy dugc vai trd cta cong nghé sinh hoc trong viéc ché tao cac sinh pham xét
nghiém cho téi phat trién thuéc méi va vaccine chdng lai virus SARS-CoV2. Ching ta da dugc
ching kién su ra doi rat nhanh chong, chua timg c6 trong lich sir cua nhiéu loai vaccine tir viéc
g dung cong nghé sinh hoc phan tr. Nhd d6, con ngudi da tién gan téi viéc kiém soat hoan
toan dich bénh.

Hoi nghi Cong nghé Sinh hoc toan qudc 13 hoat dong khoa hoc thuong nién. Hoi nghi 14 dién dan
khoa hoc cong nghé dé cac nha khoa hoc, nghién ciru sinh, hoc vién cao hoc, sinh vién va cac
cong ty, doanh nghiép hoat dong trong linh vuc Cong nghé Sinh hoc va cac linh vyc lién quan
trao doi, trinh bay nhiing két qua, thanh tuu nghién cru méi nhat ciing nhu hop tc phat trién cac
y tuong nghién ciru méi, chuyén sau, lién nganh. Nam 2021, Truong Pai hoc Khoa hoc, Pai hoc
Thai Nguyén 1a don vi dang cai to chic Hoi nghi Cong nghé Sinh hoc toan québc 2021.

Hoi nghi gom 05 tiéu ban chuyén mén bao quat cac linh vyc nghién ctu, ung dung khac nhau
ctia cong nghé sinh hoc. Tai phién toan thé cua hoi nghi lan nay, cac bao cdo néu lén nhing
miii nhon cua cong nghé sinh hoc hién nay ciing nhu tng dung ctua cong nghé sinh hoc trong
nghién ctru, phat trién sinh pham chan doan va san xuat vaccine Covid-19 tai Viét Nam. C6
26 bao cao dugc lya chon tir gan 100 dai biéu ding ky dugc trinh bay tai hoi nghi va 197 bai
bao toan vin duoc phan bién boi cac nha khoa hoc trong ca nuéc da dugc ding tai trong tuyén
tap Béo cdo khoa hoc ciia Hoi nghi lan nay.

Ban t6 chirc Hoi nghi va Truong Pai hoc Khoa hoc tran trong cam on téi quy cong ty, doanh
nghiép da tai trg va dong hanh cing Ban t6 chtre: Cong ty TNHH Phat trién khoa hoc Vitech,
Cong ty TNHH Khoa hoc Hop Nhét, Vin phong dai dién Becton — Dickinson Viét Nam,
Cong ty TNHH BCE Viét Nam, Cong ty TNHH Thiét bi Khoa hoc Viét Anh, Cong ty TNHH
Phét trién Khoa hoc Su séng, Cong ty TNHH Thiét bi y té Phuong Pong, Cong ty TNHH
Phat trién Khoa hoc Sy song va cong ty Duc Minh.

Trong qué trinh t4p hop, bién soan khong thé tranh khoi nhitng khiém khuyét, Ban Bién tap xin
dugc tiép thu nhitng ¥ kién dong gop tir cac nha khoa hoc va doc gia. Xin tran trong cam on!

Trudng Ban t6 chirc

PGS.TS Nguyén Vin Diing
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Hinh thirc: Trwe tuyén

STT | Th&i gian Néi dung Piéu hanh
PHIEN KHAI MAC
1 | 7h30-28h00 Dén tiép dai bidu Ban t6 chirc
2 | 8h00-8h15 Phat biéu chao mirng Hoi nghi clia trwdng Ban to Dai dién Ban t4 chirc
chue
3 8h15 — 8h20 Phat biéu chao mirng ctia Chd tich Hoi GS. Lé Tran Binh
4 8h20 — 8h40 Phat biéu chao mirng clia Bon vi tai tro Kim cwong | Céng ty TNHH Phat trién
khoa hoc Vitech
PHIEN TOAN THE
5 8h50 — 9h30 10 linh vwc dan dau trong Cong nghé sinh hoc 2021
Dién gi&: GS. L& Tran Binh, Hoi cac nganh Sinh hoc Viét Nam
6 9h30 - 10h05 Cac bién chang cia SARS-COV-2 va cac thanh twu cap nhat trong phong
chéng Covid-19 trén thé gi&i va & Viét Nam
Dién gia: TS. Nguyén Trung Nam, Vién Coéng nghé Sinh hoc, Vién Han 1am Khoa
hoc va Céng nghé Viét Nam
7 10h05 — 10h20 Coffee break
8 10h20 — 10h55 Chéan doan va giai phap cho sang loc céng déng déi véi Covid-19 bang
Realtime PCR
Dién gia: TS. Nguy&n Phu Hung, Trwérng Dai hoc Khoa hoc, Pai hoc Thai Nguyén
9 10h55 — 11h30 Gi®i thiéu vé vaccine NANOCOVAX phong Covid-19
Dién gi&: TS. D& Minh S7, Céng ty C phan Céng nghé Sinh hoc duoc Nanogen
10 | 11h30 —13h30 Pai biéu nghi giai lao bubi trwa
CAC PHIEN BAO CAO SONG SONG CAC TIEU BAN
11 13h30 - 16h30 Céc bao céo song song tai cac tiéu ban
PHIEN BE MAC
12 | 16h30 — 16h45 Tuyén bb b& mac Héi nghi va cong bé don vi dang cai Hoi nghi Céng nghé Sinh
hoc Toan qudc ndm 2022
13 16h45 — 17h00 Trao c& dang cai Hoi nghi Céng nghé sinh hoc Toan quéc 2022 cho Vién Céng

nghé Sinh hoc va Méi trdng, Trwdng Pai hoc Tay Nguyén
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PHAN TICH BAC BIEM CUA CAC GENE CAM UNG TiN HIEU AUXIN AP UNG
MANH VO DIEU KIEN HAN VA NONG O CA CHUA (Solanum lycopersicum)

Téng Van Hai', Nguy&n Quéc Trung®, Cao Viét Bach’, Lé Thi Ngoc Quynh?, La Viét Hong®“, Ha Thi Quyén®,
Pham Minh Trién®, Chu Birc Ha®*

'Khoa Céng nghé Sinh hoc, Hoc vién Néng nghiép Viét Nam

2Bcf) mén Céng nghé Sinh hoc, Pai hoc Thay lgi

3Khoa Sinh - Ky thuét Néng nghiép, Pai hoc Sw pham Ha Noi 2

4Vién Nghién ctru Khoa hoc va U’ng dung, Pai hoc Sw pham Ha NGi 2

5Khoa Coéng nghé Néng nghiép, Bai hoc Céng nghé, Pai hoc Quéc gia Ha N6i

TOM TAT

O thuc vat, dap ung bét loi thong qua tin hi¢u auxin van chua thyc sy duge 1am sang té. Trong nghién ciru nay,
tap hop nhimg gene tang cuong biéu hién manh trong diéu kién han va nong va cam tng véi auxin da dugc phan
tich trén d6i tuong cay ca chua (Solanum lycopersicum) bang cac cong cu tin sinh hoc. Két qua da xac dinh dugc
tong s6 10 gene cam Ung auxin (fold-change| > 2) c6 dép ing manh voi diéu kién xir 1y han va noéng (fold-
change > 10). Chu giai chtc nang bang cong cu Blast2GO va Pfam di cho thdy cac gene tig vién ma hoa mot sb
nhom nhén t6 phién ma lién quan dén dép mg bat loi ¢ thuc vat, dién hinh nhu Heat shock protein va bZIP. Tiép
theo, cac phan tir protein nay cé dic diém ly hoa dic trung twong dbi da dang. Cu thé, kich thudc cia 10 protein
dao dong tir 152 (16,92 kDa) dén 972 aa (108,58 kDa), véi gid tri diém déng dién tir khoang acid dén base. Phan
16n cac phan tir ¢6 tinh wa nuéc va 6n dinh trong diéu kién ong nghlem Thong qua cong cu TargetP,
SOIyCOlgO95320 va Solyc01g109880 dugc xac dinh ¢ ty the va luc lap. Két qua nghién ctru nay da cung cip
nhitng dan liéu khoa hoc quan trong gitip tim hiéu rd hon vé dap tng han va nong thong qua con dudng tin hiéu
auxin & thuc vat.

Tir khoa: auxin, ca chua, han, nong, transcriptome

MO DAU

Ca chua (Solanum lycopersicum) la cay trdng c6 y nghia quan trong v& mét luan canh, dwoc khuyén khich phat
trién trén thé gioi. Qua ca chua duoc chtrng minh 1a ngudn cung cap rat nhidu hop chét quan trong, dac biét la
mot sb chét chéng &xi hoa nhw lycopene. O Viét Nam, ca chua dem lai gia tri kinh té cao, gop phan 4n dinh thu
nhéap cho cac nong hd. Tuy nhién, viéc canh tac ca chua hién nay dang chju nhiéu anh huwéng cla cac diéu kién
bét lgi do bién ddi khi hau, dac biét la bat lgi v& ngudn nudc (han han) va nhiét do cao (néng) [1]. Vi vay, ndm
dwoc co ché dap (ng han va néng la chia khoa d& mé réng dién tich canh tac ca chua.

Cho dén nay, nhiéu cdng bé da chirng minh ring, co ché dap (rng bét loi & thwc vat dwoc thuc hién thong qua
sw bidu hién clia cac gen ma hoa protein diéu hoa va protein chirc ndng cam trng véi tin hiéu clia phytohormone
[2]. Trong d6, vai trd clia mét sd phytohormone dién hinh nhw abscisic acid, ethylene va gibberellin d& dwoc bao
cdo lién quan dén co ché dap (rng bét loi phi sinh hoc & thuc vat [3]. Tuy nhién, co ché dap (rng bét lgi phi sinh
hoc, d&c biét 14 han va néng, théng qua tin hiéu auxin & thuc vat van chua thuc sw dugc biét rd, nhat Ia trén déi
twong cay ca chua, mac du dir liéu vé genome va proteome cla loai da dwoc gidi ma gan day [4].

Trong nghién ctru néy, toan bd dir liéu microarray vé cay ca chua x ly v&i han, nhiét d6 cao va auxin da duwoc
khai thac trén co sé& di liéu NCBI GEO dé phan tich cac gene cé dap (r’ng manh véi bét lgi. Cu thé, nghién ctru
da két hop cac dir liéu mlcroarray dé& xac dinh gene wng vién dwoc ting cwdng biéu hién ‘manh trong d|eu kién
xt ly han va nong, ddng thoi cdm (ng véi didu kién x& ly auxin. Sau d6, cac dac didm cAu tric va moét sb dic
tinh co ban cutia cac gene (rng vién da duoc tim hidu.

D LIEU VA PHUONG PHAP

Dir liéu nghién ctru

D liéu genome va proteome clia ca chua (PRINA119) [4] dwgc khai thac trén NCBI. D& liéu transcriptome cla
ca chua xtr ly v&i han va néng (GSE151277) va x& ly auxin (GSE126372) [5] dwgc khai thac trén NCBI GEO.
Phwong phap nghién ctru

Phén tich di liéu microarray: D liéu biéu hién dwoc tai phan tich dwa trén khai thac co s& di liéu RNA-Seq cla
ca chua trong diéu kién xt Iy han (0 - 1 - 2 - 3 - 4 - 5 ngay va 1 ngay twdi phuc hdi sau xt ly), néng (42°C trong 0
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- 2-4-12 va 24h va 1 ngay phuc hdi sau xt ly) va x& ly auxin [5] trén NCBI GEO [6]. D@ liéu biéu hién gen duoc
thé hién bang ngdén ng® R [7]. Theo dé, mdt gene cé dap rng manh trong diéu kién x& ly bat lgi dwge dinh nghia
la gene co gia tri |fold-change| = 10, trong khi mét gene cdm (rng véi auxin dwoc quy dinh la gene cé gia tri |fold-
change| = 2.

Chu gidi chirc ndng gene: Cac gene muc tiéu dwoc khai thac trinh tw protein ddy dd va ma dinh danh gene dé
cha giai chirc nang gene dwa trén Blast2GO [8]. Theo do, ving bao thu dac trung cho chirc nang cia tirng
protein dwoc kiem chirng trén Pfam [9].

Phan tich dac tinh ly héa ctia protein: Trinh tw protein day du cla cac gene muc tiéu dwoc truy van trén Expasy
Protparam [10] d& khai thac thong tin vé trong lwong phan t&r (kDa), kich thwéc phan tir (aa), didm dang dién, do
bat &n dinh va d6 wa nwéc trung binh. Trong do, protein cé tinh én dinh trong diéu kién dng nghiém khi gia tri bat
4n dinh < 40 va c6 tinh wa nwéc khi dd wa nwéc trung binh dat gia tri am [10].

Dw doan vi tr/"cu’ tri néi bao cua protein: Trinh tw protein déy da cda cac gene muc ti(3:u dwoc truy van trén
TargetP [11] dé dw doan bao quan cuw trd. Theo do, doan oligopeptide dac trwng cho ty theé (mTP), luc lap (cTP)
va hé thong bao géi (SP) dwgc tim kiém trén toan trinh tw protein.

KET QUA VA THAO LUAN
Khai thac div liéu transcriptome lién quan dén xi ly néng, han va cam (rng auxin & ca chua

D& tim hiéu v& chirc nang cla cac gene lién quan dén dap tng bét loi & ca chua, di liéu transcriptome
(GSE151277) & cay ca chua x ly han va néng da dwoc st dung dé phan tich biéu hién clia cac gene bdng ngén
ngl R [7]. Theo d6, tAt ca cac gene c6 dap (rng manh (tdng cudng biéu hién véi fold-change = 10 hodc kim ham
biéu hién v&i fold-change < -10) & it nh4t mét diéu kién xt ly. Két qua phan tich dwg'c minh hoa & Hinh 1.

1674 65 1254 : Gene tang cwong biéu hién
trong x& ly nhiét @6 cao
10 : Gene tang cwong biéu hién

40 46 trong x& ly han
: Gene cam rng auxin
2398

Hinh 1. Khai thac di¥ liéu transcriptome trong xt ly han, néng va auxin & ca chua

Trong diéu kién xt ly néng, téng sb6 1789 gene dap (rng manh & it nhat mot didu kién da dwoc xac dinh, trong d6
bao gbm 349 va 1440 gene lan lwot co gia tri fold-change = 10 va < -10 & it nhat mét cong thire. Trong dd, gene
Solyc11g020330 va Solyc03g082420 cé biéu hién manh nhat & mau cay non xr ly néng trong 2 va 4 gid, twong
&ng gia tri fold-change dat 1390,98 va 473,83-fold, trong khi ba gene, bao gébm Solyc04g077640 (1392,33-fold),
Solyc03g113930 (2657,00-fold) va Solyc01g103920 (38,95-fold) dwoc tang cwéng bidu hién manh nhét & mau
cay non x ly néng trong 12, 24 h va & giai doan phuc hdi. Tt ca cac gene nay déu khéng dwoc ting cwéong biéu
hién mét cach ré rét & giai doan phuc hdi sau x{ ly néng.

Tuwong tw, tdng sb 1375 gene dap (ng manh & it nhat mot didu kién trong x& ly han da dwoc chi ra. Trong do,
Solyc04g007630 dwoc ghi nhan la gene c6 dap (ng ting cao nhat & cay non x& ly han trong 1 (298,54-fold), 2
(726,94-fold), 3 (622,99-fold) va 4 ngay (593,94-fold). Bén canh d6, 2 gene, 1&n lwot 14 Solyc01g057000 (876,55-
fold) va Solyc05g045670 (167,06-fold) dwoc tdng cwéng biéu hién manh nhét trong didu kién x& ly han 5 ngay va
giai doan phuc hdi sau han. Twong tw nhw & giai doan phuc hdi sau khi xt ly néng, da sé (8/10) gene, ngoai triy
Solyc01g095320 va Solyc09g007270, cling khéng dwgc tang cwdng phién ma mot cach manh mé & giai doan
twdi phuc hdi (Hinh 2).

Trong diéu kién xt ly auxin (GSE126372) [5], tdng sb 2494 gene da dwoc phan tich cé cdm (ng vé&i auxin & mau
l& va/hodc chép ré. Két qua da xac dinh dwoc gene Solyc029067340 va Solyc04g006940 dwoc tdng cwdng biéu
hién manh nhét & 1a (16,74-fold) va chép ré (133,41-fold), trong khi Solyc04g015560 va Solyc06g075000 bj gidm
biéu hién manh nhét Ian lwot & 1a (-51,75-fold) va chop ré (-16,08-fold).
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Hinh 2. Biéu hién cua 10 gene cam trng auxin cé dap (ng manh véi han va néng & ca chua

Két hop 3 di lieu transcriptome trong x& ly han, néng va auxin da xac dinh dwoc tbng s6 10 gene cdm (ng V&i
auxin ([fold-change| = 2) va tang cwdng biéu hién (fold-change = 10) trong diéu kién x& Iy han va néng. Bang chu
y, hai gene, bao gébm Solyc01g095320 va Solyc09g007270 c6 dap (rng ting rat manh trong ca didu kién xt ly
nong (dat 237,81-fold va 222,82-fold & cay non x& ly néng trong 2 h) va han (dat 139,90-fold & giai doan 3 ngay
xt ly han va 76,07-fold & giai doan 5 ngay xt ly han).

Phan tich chirc nang gene cam trng auxin c6 dap trng manh han va néng & ca chua

Dé& chu gidi chirc ndng clia 10 gene cadm (ng auxin c6 dap rng manh han va nong, trinh ty protein day du ma
hoa bai tivng gene dwec phan tich qua phan mem Blast2GO [8] va kiém chirng trén Pfam [9]. K&t qua cho thay
cac gene nay chl yéu ma hoéa céac protein lién quan dén diéu hoa phién ma (Bang 1).

Bang 1. Chu giai chirc nang ctia 10 protein ma héa béi gene cam trng auxin c6 dap trng manh
vé&i han va néng & ca chua

# Ma dinh danh Pfam Chirc nang

1 Solyc01g091260 PF10248  Protein twong tac véi nhan té Myelodysplasia-myeloid leukemia 1
2 Solyc01g095320 PF02179  Vung BAG, twong tac véi protein HSP70/HSC70
3 Solyc01g109880 PF00170  Nhan té phién ma bZIP

4 Solyc04g011440 PF00012  Protein HSP70

5 Solyc04g014600 PF00582  Protein phan (rng bt loi dién rong UspA

6 Solyc04g082050 PF13716  Vung phéan chia CRAL/TRIO

7 Solyc06g060910 PF07690  Thudc siéu ho protein van chuyén mang

8 Solyc06g074030 PF04857  Ho ribonuclease CAF1

9 Solyc09g007270 PF00141  Peroxidase

10 Solyc10g008400 PF0O0097  Ngén tay kém (Zinc finger), loai C3HC4

Cu thé, 4 gene, bao gdbm Solyc01g095320, Solyc01g109880, Solyc04g011440 va Solyc10g008400 ma hoa cac
nhan t6 phién ma, nhw HSP, bZIP, HSP70 va ngén tay kém (Bang 1). Cac nghién clru trudc day da chi ra rang,
cac nhém nhan tb phién ma nay tham gia vao co ché dap (rng bét loi, déc biét 1a nong va han & ca chua [12, 13].
Ngoai ra, Solyc09g007270 ma hoa enzyme peroxidase xuc tac phan (rng lam gidm tac déng cla bét loi 6xi hoa
trong t& bao (Bang 1), vi vay ciing tham gia vao co ché chdng chiu bat loi & ca chua, twong tw nhw ghi nhan
trong nghién ctu trwdc day [14]. Trong khi dé, Solyc04g014600 ma héa protein co kich thwéc 162 aa (Bang 2),
c6 vung bao thi PF00582 dac trung cho UspA (Universal stress protein A). Protein thudc nhém UspA déu xuat
hién tt ca cac loai & sinh gigi (vi sinh vat, nAm, protozoa, thwc vat va dong vat) da dwoc bao cao déng vai tro
trong co’' ché dap (rng didu kién bt thuan (mé&n, néng, han, lanh, va bat loi 6xi héa) [15]. Cudi cung, cac gene con
lai chwa c6 chu gidi chirc ndng cu thé trong té bao, diéu nay da goi mé ra hwéng nghién ctu trong twong lai
nham lam rd chirc néng gene lién quan dén tinh chéng chiu bat lgi & thuc vat néi chung.

Khai thac dac tinh ly héa va dw doan vi tri phan bb cla protein ma héa b&i gene cam (rng auxin c6 dap
trng manh han va néng & ca chua

pé phan tich dac tinh cla protein muc tiéu, nghién ctru da truy van trinh ty trén Expasy Protparam [10]. Két qua
cho thay, kich thwdc cla cac protein dao dong tv 152 (Solyc01g091260), dén 972 aa (Solyc019095320), twong
(rng vOi trong lwgng phan tk tir 16,92 dén 108,58 kDa. Cac protein ma héa béi gene cdm (rng auxin cé dap trng
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manh trong diéu kién han va nong cé gia tri diém dang dién chi yéu trong khoang acid (%/10), trung tinh (Y/10) va
base (*ho) (Bang 2).

Bang 2. Dac tinh ly héa cua 10 protein ma héa bé&i gene cam rng auxin cé dap rng manh vé&i han va néng & ca chua

# Ma dinh danh L mwW pl GRAVY Il TargetP
1 Solyc01g091260 152 16,92 4,82 -0,82 49,42 -
2 Solyc01g095320 972 108,58 5,44 -1,02 56,00 M
3 Solyc01g109880 163 18,66 5,91 -0,68 55,54 C
4 Solyc04g011440 651 71,39 5,13 -0,44 32,91 -
5 Solyc04g014600 162 17,66 8,45 0,06 23,97 -
6 Solyc04g082050 208 24,20 7,06 -0,18 48,91 -
7 Solyc06g060910 537 58,27 8,36 0,35 34,76 -
8 Solyc06g074030 264 30,00 5,17 -0,14 30,88 -
9 Solyc09g007270 250 27,63 5,63 -0,42 33,87 -
10  Solyc10g008400 221 24,80 8,21 -0,26 43,45 -

L: Kich thuoc phén ter (aa), mW: Trong lwong phén ti (kDay; pl: Diém déng dién; GRAVY: B9 wa nwoc trung binh; 1I: D
bat én dinh; TargetP: Dw doan vj tri phdn bo ndi bao; M: Ty thé; C: Luc lap; -: Chwa xac dinh

Dang chu y, phan 16n cac protein nay (8/10) c6 dd wa nudc trung binh dat gia tri am, chirng t6 cac phan tdr nay
c6 tinh wa nuwéc, ngoai trir Solyc04g014600 va Solyc06g060910 co tinh ky nuwéc. Trong khi d6, 50% sb phan ti
protein muc tiéu (5/10) dwoc dw dodn c6 tinh 6n dinh trong diéu kién in vitro (86 bat &n dinh < 40). Ngoai ra, két
qua dy doan vi tri phan bd béng TargetP [11] da cho thdy, Solyc01g095320 va Solyc01g109880 c6 thé ndm & ty
thé va luc lap, v&i sw xuét hién clia doan d&c trung mTP va cTP trén trinh tw protein day du (Bang 2).

KET LUAN

Trong nghién ctru nay, khai thac ba di¥ liéu transcriptome lién quan dén x& ly han, néng va cam (ng auxin & ca
chua dwoc d& xuét ra 10 gene cdm (rng auxin va cé dap r’ng manh vé&i bét loi. khai thac va phan tich. Phan tich
chirc nang da cho thay hau hét cac gene trng vién ma hoéa nhan té phién ma lién quan dén dap (ng bét loi. Bang
cac cong cu tin sinh hoc, 10 protein ma héa b&i gene cdm rng auxin va cé dap (rng manh véi b4t loi thé hién sw
da dang trong cac dac diém ly hdéa dac trwng. Cu thé&, cac phan tlr co kich thwoc dat 152 - 972 aa, trong lwong
dat 16,92 - 108,58 kDa, diém déng dién dat 4,82 - 8,45, trong khi 8 phan t&r cé tinh wa nwéc. Nghién clru ciling da
xac dinh Solyc01g095320 va Solyc01g109880 cé thé phan bb & ty thé va luc lap. Nghién ciru nay sé duoc tiép
tuc nhadm tim hiéu chivc néng va twong tac cla cac gene cam (rng auxin cé dap (rng manh véi han va néng & cay
ca chua.
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INVESTIGATION ON THE STRUCTURE OF AUXIN-REGULATED GENES
INDUCED IN DROUGHT AND HEAT STRESSES IN TOMATO (Solanum
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SUMMARY

In plants, the mechanism of the abiotic stress response via the auxin signaling pathway has been still unclear. In
this study, a collection of auxin-regulated genes which are strongly up-regulated under drought and heat
conditions has been investigated in the tomato (Solanum lycopersicum) by the bioinformatics approaches. As the
result, a total of 10 auxin-responsive genes (defined as [fold-change| > 2) induced in drought and heat treatments
(defined as fold-change > 10) have been found based on the available transcriptome atlas. Blast2GO- and Pfam-
based annotations indicated that these candidate genes encoded several stress-related transcription factor
families, such as Heat shock protein and bZIP. Next, these proteins are found to be variable in specific physic-
chemical features. Particularly, the sizes of 10 proteins were varied from 152 (16.92 kDa) to 972 aa (108.58
kDa), with the isoelectric points ranging from acid to base. The majority of these proteins are hydrophilic
molecules and stable under the test tube. Based on the TargetP tool, we found that Solyc01g095320 and
Solyc01g109880 were localized on the mitochondria and chloroplast. Taken together, our result could provide
important information for further investigation on the mechanism of the drought and heat stress response via the
auxin signaling pathway in plants.
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