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Abstract: How root system responds to various environmental factors has not yet been fully elucidated. In root, the
expression of OsPK1 is mainly in the maturation zone and the root-hair zone of root tip. It is unknown whether the uptake
of exogenous sugars by rice seedlings is affected by downregulation of OsPK!. In this study, we used wild-type (WT) and
ospkl rice mutant plants to investigate the uptake of exogenous sugars and the responses of rice seedlings by adding sucrose
to 1/2 MS medium or not. The contents of sucrose, glucose, fructose and galactose in leaf blades, sheathes and roots of rice
seedlings were measured by GC-MS analysis. The result revealed that direct contact between root and exogenous sugars
greatly elevates sugar levels of rice seedlings. And the root length of these seedlings is much longer than that of the
seedlings grown in medium omitting exogenous sugars, suggesting that uptake of exogenous sugars by root promotes root
elongation. Downregulation of OsPKI has effects on sugar metabolism and the uptake of exogenous sugars.
Semi-quantitative RT-PCR result showed that the expressions of OsPIP2;4, OsPIP2;5 and OsTIP2;1 (three aquaporin
genes) in root were greatly upregulated by the direct contact between root and exogenous sugars.

Keywords: uptake of exogenous sugars, root elongation, aquaporin, rice (Oryza sativa L.)
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BB o R 2 M B K AR oKL
B3 SRk A RN Z—

BATUARTEE E T —MIKFERAK ospkl,
RGN WSS R TR, A
() T-DNA H Bt A 2| OsPK1 (/%5 s 5 X3,
SRR OsPKI B SRR ETRET 90%,
TG FIR AR AL, OsPK T s — e R
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Table 1 RT-PCR primers used in this study

2 HER5

Primer . Size
Primer sequence (5'-3")

pame OO o1 KSR RN RS
Actin-F TGGCGCCCGAGGAGCACC 18 o B o

, R T TR B K R AR X IR 43 ) W ISR A
Actin-R GTAACCCCTCTCAGTCAG 18

ya I stz | st | & SE

OsPIP2;4-F GAGCTCGTCTGGTGATATCC 20 SO ORI R IEERRERY 172 MS [ IR0
OsPIP2;4-R CATGAAGACAACAGAGGGACAG 22 B IR BB ospk I /KAELY T S BT 10 d 5
OsPIP2;5-F GCTTAAGCCGCAATCAAATGTGC 23 i1 GC-MS ZrHil e Hobl & & (3R 2). #H
OsPIP2;5-R CGATCGAACAATGTCACACTTGC 23 RIEC R 30 g/L REREAY 1/2 MS B3R IEAn 4 R
OsTIP2;1-F CCGTGTCAGTTTGCATGCATC 21 MS(+), AHIEERER N MS(-). G55 R KA
OsTIP2;1-R CAGAAAAGGGACATGGCTTCC 21 MS(+) [ (55 2 U028 o (R e . M . SR
OsPKI-F7) TGCCTCGATTGATTGATT 18 TR KOE I 8 2 T MS()_ LA K 14T {1
OsPKI-R"" CAGGAGGAGATGGTGTCG 18

AN MS(+) L A= 1 A B AR R A AR v R A A

£2 RMERERE MSHS5TMER MSOIEFRFERMRTIK ospkl HHEPHESE
Table 2 Sugar levels in young seedlings of WT and ospkl grown in MS(+) (medium adding sucrose) and MS(-)
(no sucrose added)

Glucose (ng/g FW)  Fructose (ug/g FW)  Galactose (ug/g FW)  Sucrose (ug/g FW)

WT-Blade 8 811+290 3104+318 540.0+20.3 6 371+1 175
VS ospkl-Blade 6 259+257 1 822+76 576+42 1 059+176
WT-Blade 140.0+5.4 97.6£10.7 24.1£1.4 1276+11.1
RS ospkl-Blade 94.7+0.3 98.1£14.8 14.842.9 1 730+106.8
WT-Sheath 478+8.2 605+20.7 46.1+0.1 10 525+684
MSE) ospkI-Sheath 419+89 528+79.8 47.1+11.5 16 435+2 143
WT-Sheath 143+0.5 106+5.4 23.8+7.3 476+118.4
S ospkl-Sheath 181+7.6 237+24.8 14.5£2.6 920+174.7
WT-root 26 2671872 9 280+580 2 3924449 1691+116
G ospkI-root 22 049+847 7 707£725 1 863376 810+139
WT-root 142+12.3 147+12.7 21.9+0.6 26.8+1.9
MSE) ospkI-root 129422 166+2.1 21.2+2.1 29.542.7

“Significant differences between WT and ospkl are shown in bold (P<0.05).
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Fig.1 Comparison of root length of young seedlings grown in MS(+) (medium adding sucrose) and MS(—) (no sucrose
added). (A) The roots of 10-day-old seedlings. (B) The root length of 10-day-old seedlings. Values shown are
x s (n=20). Asterisks mark the significant differences (P<0.05) between MS(+) and MS(-).
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Feas, 78 MS(HA IR (55 4MEME I B e fim)
Wi, OsPIP2,;4, OsPIP2;5 Fl OsTIP2;1 Wik B
B, Jf H ¥ A RURE MR AR B OsPIP2;5 Al
OsTIP2;1 WZRIA SR IRE S . T OsPK1 W3R
IKTE MS(HZL A MS(—)ZHL I B 25 57 R I &, T
IKFER R . OB L R LB R AT 1
AR R FEA A RN OsPK T K I

MS (+) MS (-)
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OsPIP2;4

OsPIP2;5
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M ERPKFLERERF OsPKI HIKRIE

Fig.2 Expression of three aquaporin genes and OsPK]1
in root of young seedlings grown in MS(+) (medium
adding sucrose) and MS(—) (no sucrose added).
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