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Stress resistance

Decreased water availability
(low y,)

Low y, stress avoidance
Plant tissue avoids low y,, and decreased
water content. Water uptake and loss
remain balanced.

+Stomatal closure

+Increased root/shoot ratio

Low v, stress tolerance
Water uptake and water loss cannot be balanced,
plant tissue does experience low y_ and must respond
to ensure continued growth and survival.

Dehydration avoidance

Mechanisms to avoid water
loss.
+Solute accumulation

Sesilwaliatiffoning. Dehydration tolerance
Mechanisms to avoid cellular
damage caused by water loss.
+Protective solutes and proteins
+Metabolic changes
+ROS detoxification

31 : Verslues et al., 2006
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Drought, High salinity Cold

Ve

Signal Perception

Biotic stress
and wounding

Signal \‘ \
transduction _
——
", — i .
/ N\ NAC |[ DREB2 || DREB/CEF
transcription | MYB2, MYC2 || MAC || AREB/ABF || HD-ZIP || (APZ/ERF) || {AP2/ERF)
factors (MYB, MYC) || (RD26) (bZIP) \ /
TR ¢
Cis-acting DRE/CRT
elements MYBRS, MYCRS ABRE ERD1 (G/ACCGAC)
(YAACR, CANNTG) (ACGTGGC) RD29A
gene
exprassion RD22 Gly RD298, RD20A l
gene l l * v
function

Gene Products Involved in Stress Response and Tolerance

31 : Shinozaki et al., 2007
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Functional proteins Regulatory proteins

Water channels,
Transportars Transeription factors

Detoxification (DREB2, AREB, MY,

enzymes MYB, bZIP, NAC
HBE ete.)
_ Protein kinases,
Protection factors Phos phatases,
af macromaolecules
[LEA proteins, Phospholipid
chaperones) metabalism

Key enzymes for
osmalyle biosynthesis
(proling, sugars) Prolanass

ABA biosynthasis

A : Shinozaki et al., 2007
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WALA RT-PCR (Reverse Transcriptase Polymerase Chain Reaction)

RT-PCR umafiafldlunnsdnenisuanseantu lnaandandannislunig
inzensgunaulaainnisldenfidwaiuuduuy nannisndAnysenausiadasdunan

VAN AB NTTUIUNTT RT reaction WAZNIZLAUNNT PCR amplification (ﬂ’ﬁ/\lﬁ 2.4)
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transcriptase (RT) loultdrtaiiniaulagganunsnairanangue ldaneudfnwindunm

wuenazarfiduelaeialdiouwlssd RT  #Aldluew odNA  iflwenlmi®ldunann
retroviruses

- N9TUIUNIT PCR  amplification {unszua1n197 I lun151N&1191 cDNA

_ o - 4 = o ¥
RN primers NgIaaNLULNIANEUNAULANa AN gULLLNNTIAAIaNE LY y

DN 2.4

PANNN7289NALA RT-PCR (Reverse Transcriptase Polymerase Chain Reaction)

Poly A tail
5 AMAA... 3" mRNA
Reverse
transcriptase
B ama... 3" mRNA

i

w

" DNA primer (oligo dT)

Reverse l
~¢— transcription

B AnAA.. 3° mRNA
3 T 5 (DNA
3 T 5 cDNA
5 3

3 mr 5 ONA

LIFE: THE SCIENCE OF BIOLOGY, Seventh Edition, Figure 16.8 Synthesizing Complementary DNA
©2004 Sinaver Associales, Inc. and W, H. Freeman & Co

ﬁll’] : http://biology200.gsu.edu/houghton/4564%20'04/lecture4.html




