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Tandem repeats in a group Il intron
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phylogeografic studies
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The idea behind

To study the structure of a chloroplast group |l
intron (rpl16) in Populus

To find out how different numbers of tandem
repeats affect the folding of the intron

To help us understand how different foldings
influence the functioning of the intron during the
splicing process

To resolve phylogenetic relationships based on
tandem repeats



Methods

DNA was extracted from dry leaves of 15 poplar
species and hybrids

Sequencing was performed directly on PCR
products on an automated sequencer

Obtained sequences were editied using
Sequence Investigator and VectorNTI (Invitrogen)

For determining the secondary structures we
used the Vienna RNA package (thermodynamic
structure prediction and phylogenentic
comparision)



Methods

* Sequences were aligned using the
software MUSCLE and ClustalX

* The repeat structure was visualized using
the software Tandem Repeat Finder

» Gap/indel coding using SeqgState and
subsequent phylogenetic analysis were
performed in PAUP.



Tandem repeat structure

Stepwise length
variation of 16bp in
P. alba and P.
tremula on Agarose
gels




Sequencing revealed tandem
repeats in 5 locations
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Secondary structure of rpl16
group Il intron in P. alba

* 16bp repeats

o differences in
domain IV

* Folding
without 16bp
repeat




Secondary structure of rpl16
group Il intron in P. alba

P A

* 16bp repeats

o differences in
domain IV

* one hairpin is
missing, if
16bp
sequence Is
repeated

, Folding contains 6 tandem repeats of 16bp
Folding without 16bp repeat indicated by the arrow



Self-splicing introns
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Phylogenetic relationship of 64

accessions of the genus Populus

Two groups within
Section Tacamahaca

Populus as a
separate section
with interference of
P. nigra and P.
simoni

Bootstrap values of
more than 50 are
given above
branches

* cultivated, hybrids
and ornamentals

Fop05 Now Englant

Pop09

Pop20 P

Pop32

Pop34 trichocarpa*

90

Pop3s P
Pop02 laurifolia®
Pop14 x berolinensis*

Pop15 x berolinensis*

Pop16 x

Pop39 x charkowiensis*

Popd0 sp*

Popaa x rasumowskyana*

Pop04 sp ex sect. Tacamahaca®

Pop30 euphratica Iran

[— Pop22 grandidentata*

L Pop2s grandidentata or tremuloides

[— Pop21 x canescens®

L Pop24 alba x grandidentata*

Pop31 nigra Turkey

’— Pop12 simonii*

Pop11 simonii*

Pop13 simonii*

Pop26 alba or canescens

Pop37

— Pop29 tremuloides New England

Pop27 New England
L Pop25 tremuloides New England

86 Popa1 tremula Turkey
[ Popa3 tremula Turkey

Popa2 tremula Turkey

60 1385 tremula Sweden
[ M4 tremula Austria

$1-5 tremula Sweden

20M6 vomula Croon
1155 vomula Averi

$3-4 Sweden
K170 Austria

9’0_‘: Ma1 alba Morocco
T122 alba Tunisia

78

HU3 alba Spain

[— C4 alba Greece

L c1 aba Greece

R20 alba Romania

K004 alba Austria

PO2-3 alba Spain

U3 alba Hungary

R21 alba Romania

31A4 alba Austria

ERF306 alba Hungary

PAB3 alba Spain

PAS alba Spain

98

28M6 alba Czech Republic

[— PoP19 x generosa*

L Pop10 x baisamitera*

Pop18 trichocarpa var. hastata®

big leaves

small leaves

Populus



Phylogeographic relationship of 30
accessions of the alba-tremula complex

86 I_ Pop41 tremula Tutkey

L Popa3 tremula Turkey

Pop42 tremula Turkey

60 r 1355 tremula Sweden

L M4 tremula Austria

51-5 tremula Sweden
7A6 tremula Croatia

1255 tremula Austia

S2-5 wemula Sweden

U24 tremula Hungary

BAG tremula Croatia

2906 tremula Crech

K165 tremula Austria

1155 tremula Austria

K001 tremula Austria

534 Sweden

K170 Austria

. it o I North Africa

HU3 alba Spain

78 l_ C4alba Greece

l Greece

L C1 alba Greece

R20 alba Romania

K004 alba Austria

PO2-3 alba Spain

13 alba Hungary

R21 alba Romania

3144 alba Austria

ERF306 alba Hungary

PAZ3 alba Spain

PAS alba Spain

28M6 alba Crech Republic



Summary

High variable tandem repeats are located in the domain IV of the
intron

Maturase aided splicing in the chloroplast: require an ORF in the
intron or a nuclear encoded maturase

Within rpl16: domain IV has lost its maturase function thus evolves
fast

Different numbers of repeats of a 16bp fragment only influenced the
domain IV - other domains appeared stable

The formation of certain hairpin structures with high base pair
probabilities within the domain |V may indicate the interaction with
additional splicing factors

Phylogenetic analysis revealed deeper resolution when modified
complex indel coding (MCIC) was applied

A 50% majority rule consensus tree using the MCIC supported 3
main groups: Populus and 2 groups within section Tacamahaca



Conclusions

Tandem repeats influence the folding, but
may not influence the function of the intron

Introns are useful for phylogenetic studies

Indels should not be excluded In the
analysis

Future plans: adding more species and
basepairs for a phylogeny in Populus
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