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Abstract: The protein kinase type of sucrose non-fermenting-1 related protein kinase 2 (SnRK2) plays an important role in
regulating plant growth and development and in mediating plant resistance to abiotic stresses given that it involves
transduction of distinct internal and abiotic stress signaling. In this study, TaSnRK2.1, a gene of SnRK2 family in wheat,
was investigated focusing on its molecular characterization, expression pattern upon drought stress, and the biological
function in mediating plant drought tolerance. At nucleic acid level, TaSnRK2.1 is highly homologous to its counterparts of
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SnRK2 kinase family genes in species of Polish wheat and barley, whose translated protein harbors a conserved catalytic
domain of Ser/Thr kinase domain (aa 62-aa 318). Under a 48 h-regime drought treatment, the transcripts of TaSnRK2.1
showed obvious response in roots and leaves, with the highest expression level reached at 24 h after treatment and
maintaining a high level to 48 h under drought condition. Meanwhile, the transcripts of TaSnRK2.1 in both roots and leaves
induced by drought were recovered following the normal recovery treatment. Gene transgene analysis indicated that
compared with wild type control (WT), the tobacco line with sense-overexpression of TaSnRK2.1 (Sen 1) enlarged plant
growth phenotypes, increased dry weights, promoted stomata closing, increased contents of cellular osmtic-regulatory
substances including proline, soluble protein, and soluble sugar, enhanced photosynthetic capacity and elevated cellular
protective enzyme activities under drought treatment. In contrast, the line with antisense-expression of TaSnRK2.1 (Anti 1)
reduced plant growth phenotypes, decreased biomass, slowed stomata closing, decreased the contents of cellular
osmtic-regulatory substances, photosynthetic capacity and protective enzyme activities compared with WT plants treated by
drought stress. Our investigation suggested that TaSnRK2.1 is sensitive in response to drought signaling at transcriptional
level that confers enhanced plant drought resistance by regulating physiological processes associated with stomata
movement, cellular osmotic-regulatory substance metabolism, photosynthetsis, and protective enzyme activities.
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Figure 1 The conserved domain harboured in TaSnRK2.1 protein
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Figure 3 Expression patterns of TaSnRK2.1 in roots and leaves
under drought treatment
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Figure 4 Morphological characterization of TaSnRK2.1 transgenic
lines under normal growth and drought treatment
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Figure 5 Stomatal closure properties of the TaSnRK2.1 transgenic
lines under drought treatment
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D FRAFT FARMMBERY R GE. LEE
2 GH Mo OR 3 B ME U B WT OB B AR . PRk,
TaSnRK2.1 X} £ 23 159 B AR A B 25
IRNHE 7R TaSnRK2.1 45 16 W) 41 i 22 1 775 47 Joa AR
(IR S A2 B, iR AL SNRK2 K i At Ak T 5
T B R4 FHLER AN

oA FH R AR T 5 A 7 RN R 0 AR R R
BUEFIFLAR[31]. T REMET, EREESHRE AR
Y CO, fidh . Hefbar s FBR [F) A B 5 02 388 R ek 53
M R M AR IR 2% B AR 9003 26 7= RE 0 R oy it 72
[32]. AH T+ FAEFE T (1) TaSnRK2.1 1F A s SURk
FNESHW RN, 5 WT ML, TaSnRK2.1 1E Lk
% Sen 1 HGAHE (Pn) & RE IR AE /1.2
EH5n, XKW TaSnRK2.1 R85 25 B e AR b A AN
TR 53BN A LA T S S T Rg

TR GRS B a7 K AVE A (ROS) 1R
YA R ER R, i R R A 3 . AR
B DL AEI R S FANREIR B SRR AN R (R 45 R
I, e LRSS A K R BRI B AL S R
M FE N —[33]. H— T, ARG IS
FVEAL, T e FRRIEEEE R ROS X4l
HOAIZH ML), Wi sR ARy i SOD. POD #
CAT EPraEERER R IE AL IE (27, 34]. AREA
X RAEE T TaSnRK2.1 #4b ik 241 ROS FaiSAH G
SH R ORI, 5 WT L, TR IE X FR (Sen
1) M40 iR (SOD. POD il CAT) 1% 1t i #1458,
TR R A P2 (MDA) SIS TR, K,
TaSnRK2.1 GG EM T U Ee /1, SHS5%T
i AR RS R AR S DI . A Ri%
/N SNRK2 FERRL D18 IS A3 R e 0 55 5 A58
K ILARYER) SOD. CAT 1 POD 4 i {547 il 57 J ik bl
IR ERE SRS NS, BRSEiE— 2.
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5 &b

/NZEFJE SNRK2 ZJ K 4 TaSnRK2.1 54 # &

AR SE R R ILT 51 = B — 8, Hogmid B 1 & A B s
HILRSE Ser/Thr BB IL 453k . TaSnRK2.1 7EAE %
HERIE R R NER S, FRAHET, 5 wWT
FHEL, TaSnRK2.1 MHELIE Uk RKHAIG0R, LM
RINR, BFERTYIR RGN, b AREJHg6E, 4

s TR AR S O

A, EIE#IA TaSnRK2.1 JEid

VA2 22 Bh T 5 a i N AR R A B A AL I R, Y SR AE AR
AT RIS IRETT
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