IT ROORKEE i

‘ NPTEL ONLINE
% \‘- C

ERTIFICATION COURSE

Cell-Cell Communication during Plant Development

Dr. Shri Ram Yadav
Department of Biotechnology

Indian Institute of Technology, Roorkee




Plant Life Cycle

Reproductive ~ Seed Germination
growth and and vegetative
fertilization growth

%@

Post-

embryogenesis §

.

Floral
transition

Image Source: Liu et al. (2009), Development ,136, 3379-91.

NPTEL ONLINE

IIT ROORKEE CERTIFICATION COURSE




Peptide Signaling in Plant Development
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Peptide Signaling in Plant Development
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Symplastic Cell-Cell Communication
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Symplastic Cell-Cell Communication at Root
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Symplastic Cell-Cell Communication at Root
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Callose Biosynthesis Regulates Symplastic
Trafficking during Root Development

E S 0

B Protophioem
sieve element |
Protophioem - 3
unlcading domal

= Non-cell autont
omous signals |

& SHR

& Auxin

& MIR165/166

B Metaxylem

B Protoxylem }

B Pericycle \

=] Endaoerm:s}(‘;munu & /
B Cortex lissue ! / & 4 s & K
[ cuiescent center \ 5 Y WT C24 cals3-1d0 cais3-1d/+ WTC24 c&fsz-l.'c' T CIZd
[7]Phloem ¢ \ L = } +gCALSI  + goals3m
}°rocambn.1m \ "/ / L cALs3/GSL12, AT5G13000

L initials S o 4 ATG TG
[C] Early companion cell', 1 \ = 0000 T

¥4 Early protophioem sieve element / 2\

[Z] Early metaphloem sieve alement| cals3-1d  calsd-3d cals3-4  cals3-5 cals3-6 cals3-2d

— Line surrounding the stele % L

Image Source: Vaten et al. (2011), Developmental Cell 21, 1144-55.

WT C24 cals3-2d WT C24 pCALS3:xcalsGm

NPTEL ONLINE
@ T ROORKEE “on. CERTIFICATION COURSE




Callose Biosynthesis Regulates Symplastic
Trafficking during Root Development

attB3

@

pSHR::SHR:GFP

WT Col-D JO571: UAS::icale3m pCRE1::)cals3m

callose

s:te of application EN7:icals3m

. 14(:—Iabelccl BA

wild-type  pAPL>>icals3m |Mage Source: Vaten et al. (2011), Developmental Cell 21, 1144-55.
root tip induced Yadav, Yan et al. (2014), Front Plant Sci. , 5, 44.; Wu et al. (2016), PNAS, 113, 11621-26.

£ NPTEL ONLINE
@ Lt ~ CERTIFICATION COURSE




@
c
=}
N
£
S
o
-
-
[~}
<}
-
®
S
7
]
©
-

meristem meristem

IIT ROORKEE

— PAUXT-GFP

K

LRP|
a (V)

/

NPTEL ONLINE
CERTIFICATION COURSE

,""-t\'; /\H

siele plate
g

e ”
X e\ G

i
N\ M
4 \\“ A

pdbg1,2
plasmodesmal-localized (-1,3-glucanase 1 [PdBGT))
Image Source: Benitez-Alfonso et al. (2013), Developmental Cell 26, 136-47.



Symplastlc Cell-Celi Communlcatlon at LR
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Long-distance Cell-Cell Communication in Plants
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Symplastic Cell-Cell Communication at SAM
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