(5\4 2Lﬁ: Key Lab of Genetics and Breeding in Forest Tree g Institute of Chinese White Poplars ‘
g > oy = ki

and Ornamental Plant, Ministry of Education Beijing Forestry University

Isolation of a TIR-NBS-like gene promoter from
triploid white poplar and its characterization in
transgenic tobacco plants

Ph.D. Student Huiquan Zheng & Prof.
Zhiyi Zhang
Email: zhenghuiquan2005@sina.com



’,_.Q\«.t.' g
€ Aﬁé Key Lab of Genetics and Breeding in Forest Tree
g and Ornamental Plant, Ministry of Education

Institute of Chinese White Poplars ‘
Beijing Forestry University

Outline

> Background
» Our study
» Future work



r’fﬁﬁ: Key Lab of Genetics and Breeding in Forest Tree é Institute of Chinese White Poplars Q
G and Ornamental Plant, Ministry of Education YT Beijing Forestry University

Plant improvement for disease resistance

A major goal In plant science iIs the production of
commercial plants with increased and durable resistance to a
spectrum of diseases. In the past, two general approaches,
Including the conventional breeding and chemical treatment
methods, have been sought. However, they are present to
have several problems.

¢ Conventional breeding: Laborious, time-consuming (especially
for the long-lived woody species, e.g. poplars)

¢ Chemical treatment: Expensive, hazardous to the environment
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The plant genetic engineering

Genetic engineering has been used to introduce a set of valuable
traits, such as pest resistance and herbicide tolerance, Into a

variety of commercial plants (e.g. Triploid white poplar).

The genetic engineering technology: offering an alternative avenue
for the plant improvement with increased disease resistance.

The core genetic element : transformation-cassette

Transformation-cassette

V" a -
Promoter «_ EXxpression gene
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Functional proteins or RNA rans. (CpTl)
Zhang et al. Silvae Genetica, 2005.
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One of the pivotal problems for genetic engineering:

How to express the transgenes
In the host plants?
® The high, constitutive promoters (e.g. CaMV 35S) ?
® The tissue/cell/organelle-specific promoters ?

® The inducible promoters ?

Overexpression of the defense component in transgenic plants
may resulted in a set of problems, such as homology dependent
gene silencing, unexpected disease symptoms, altered
morphology and reduced size (dwarfish/stunted), especially for

the perennial Poplar trees.
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Our work

Focusing on the "Cloning and testing of the pathogen

and/or defense signals inducible, tissue-specific promoters’,
which may be promising for the Poplar genetic engineering

In disease resistance.
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The NBS-type resistance gene analogs (RGA)
In triploid white poplar clone “ L9’
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» Characterization of the PtDrl02 gene
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» Basal expression pattern of the PtDrl02
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» Inducible expression pattern of the PtDrl02 gene
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Hours after treatment

Time-course expression of the PtDrl02 gene
in response to defense-related signals
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» lIsolation and computer analysis

of the PtDrl02 gene promoter

h .
Genome walking

5’ part of the PtDrl02 gene

2,000-bp
1,500-bp

Sequencing of the primary
PCR product
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CTARATRCCTTCCCTTTACGC RACCAGTC TCCGTACC COATC TC TAARGACCAGTTAAGTTTCCTRG TAACTAGALALC TR

BETGECRACT CCCAGTCCATAT T T A TG TAT AGAC AR A AT TCCT TG TC T TCCC TATT TGCCAGGRAATRAATATTT
HYAls
CTGATTTTTCCTTGAGG G TG GACGATIECCECECCGCCECACACETGCRACACC TARAATTATTCRAAATATAGTATTAG
Ge-rich [boxl/HVAls f6-box/RERE-mo tif]

AATTACAT A TG TR T T TTARATATAT AT TRARGAGTCTCTACTGARCC AMATRAATRAARR TATTGTATAACTCTCTTT
AfT-xich

TEEATGAAT TG TT AR GEAGGAGGGRC TG TTTTGEET CC C TG T TG G TOAT T TTATTTCAATATATTATTTGATTAGT

I-box
CORTTTATAGEY TBRCY CTACTATTCC TG CC TTGCATTRAC ACTAART TTCACTAGARATTTCALGTAATTTACACAG R
W-hox W-box
AATTTCCTGGCRATAR ARG TGGAATATGATTTTC AACTTTCGTAGGC GRAGC AAT AAAGTCCCARACTTC AAGRATTTCTC
I-box

TTCTTTTCC T T ETATTTTC TCATTTACTTGGC ATGCGCGCAGC TGC TTCATRARARR AACGTTTC AGATCCAGRARAT
P-hox GT-1 motif

ATRGATARATGTHGAAAGAGCGHRARRAR KTCCC ARATARRGATATATT T TCGTCCCTTGETATCGTGTCEATRAATATTT

I-howx GT-1 motif 3-AF1 hinding site I-hox

TAGAAMATC AATTC RACCGTACTCCAMARAC TCTCATRAC TCCACCACGAMAGTTACCART ALGAATATCTTTGATACTCT
CAAT-h o

ARRTTCCAGC TCAATAATTTATTC TI TRAC A AT TATTGCATTGC TAATAATTTGCAAGGARACATACTTTCTRACCGATL

W-hox
CTCAATCCATCTGC A CTACCACGARLTTACCART AAGAGTCTGTTTGATATAATTTGCAGGGC AGATGTGTTTIETCTIAT
CRAT-hox TATA-hox

ATACACATGRACTTCTGATTCGATTT BA
(+1}
TTGT GTATATATGGC TAACTCTTCTTTGC TTCTTICTTGTTTTAAT
TTCATGTC TTC TACC AL T AL AT RA TG TG AAAGC TTTGC T TG T T T ATG TTTAAC TG TGGT TG TG T TG TC TARTGCTS
TCTCATTATTAAGATTAATTGC TG TATTATC TTCGATGATCACTTCACATG TATCAGCAATTGC TAATTGATTGTTCCTT

RAATTCTGC ARG
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Zheng et al. For.Stud.China, 2007
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» Function analysis of the PtDrl02 promoter
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 Tissue-specific expression pattern of the PtDrl02 promoter
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» Deletion analysis of the PtDrl02 promoter

P-467
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GUS activity
(pmol 4-MU mg™' protein min')

GUS activity
(pmol 4-MU mg™! protein min')

 Activation of the PtDrl02 promoter
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GUS activity
(pmol 4-MU mg™! protein min™')

GUS activity
(pmol 4-MU mg™! protein min™')
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Brief summary

Regulatory region Inducers Potential cis-elements
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-669/-467 Wound, MeJA W-box

-467/-244

-244/0

SA, NaCl

Wound, MelJA

GT-1-motif

W-box




ARG g
LA f

Institute of Chinese White Poplars

Key Lab of Genetics and Breeding in Forest Tree
Beijing Forestry University

TN and Ornamental Plant, Ministry of Education

VI
fypga®

A

P

3

» The PtDrl02 promoter activity is affected by its 5' UTR
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Future work

O Analysis of the molecular interaction between PtDrl02
promoter and its candidate transactivator PtWRKY1

O Examination of the orientation of PtDrl02 promoter/cis-
acting regulatory elements

O Testing of the PtDrl02 promoter activity in the transgenic
poplar (P. tomentosa) plants
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