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FORWARD GENETICS

Positional Cloning

Phenotype Genotype

REVERSE GENETICS

Functional analysis



Nature 415, 8-% (3 January 2002) | dei: 10.1038/415008a

Surviving a knockout blow

Helen Pearsoni

PelieHne obpaTHOM 3334
Mwuccma HeBbINOJTHMMA?

Disabling a gene in one mouse strain can be fatal — but in another « Top
strain it can produce animals that seem normal. Making sense of
such results requires stamina and skill, says Helen Pearson.

Some mice should, by rights, be dead. At the very
least, Teyumuras Kurzchalia expected his to be
critically ill. But the most prominent symptom of
his genetically engineered mice was a persistent
erection.

The mice lacked a gene called caveolin-1, which is
needed to make the flask-shaped pits that
pockmark the surface of many mammalian cells
and are thought to help assemble molecules that
pass signals to the cellular interior. Disrupting the
gene should have caused serious problems,
reasoned Kurzchalia, who works at the Max Planck
Institute of Molecular Cell Biclogy and Genetics in

Dresdent.

JACKSOM LAB

Spot the difference: some
mutant mice show clear
attributes, but often the genetic
effects are hidden.

[EHETUKMN.

A 6-month old, High-Fat Diet

Cav-1 ** Cav-1 +

Cav-1 ** Cav-1*

Seminal
vesicles

Testis

Le Lay and Kurzchalia, 2005
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[1BOMHbIE, TPOUHbIE, TETPA-, NEHTA- ...

4 Vieten et al., 2005
PIN2 in WL = PIN2'in pin1 PIN4 in WT _PIN4 in pint
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Kak HOKayTUPOBaHHOMY reHy HaxoauTca ayonep?
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fruit development flower development phyllotaxis embryo development
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[Toyuemy Tak BaXXeH aKTUBHbIN TPAHCMOPT aykcmnHa?

IAAH < IAA + H*

ACCMMETPUYHO
JNOKaNN30BaHHbIe Ha
MerKneTouHoe IAAH MeM6BpaHe
MPOCTPaHCTBO | Aavdbyaus TpaHCcNopTepbl ayKCUHa
LMTO30/1b '
IAA- + H*
IAA IAA IAA IAAH
-+ +
o7 IAA- + H
' | | CH2COOH
H5 | anodysus N
|IAAH i

indole-3-acetic acid (IAAH)



CemMencTBo TpaHcnopTepoB ayKkcnHa PIN
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JKcrnepumMmeHTanbHasa npoBepka
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IAA treatment Fluorescent Surface Plot
0.001-1puM microscopy in ImageJ

PIN1::PIN1-GFP, PIN2::PIN2-GFP
and PIN7::PIN7-GFP lines were used
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YTO 0030-3aBMCKMMAA SKCNPeccusa 3HAYUT A1
PYHKLMOHAIbHOW N3DBITOYHOCTU?
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Perynauma nonapHOCTU
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2. MaTematnyeckaa moaesb

KneTouHbin
aHcambnb
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CTauMoHapHoOe pelleHmne

Auxin PIN1 PIN2 PIN3

120 120

40 40

dopmMupoBaHue CTPYKTYPbl MEPUCTEMbBI MOXET OblITb OO bSACHEHO NPOCTLIMU
MOPdOreHeETUYECKMMI NpaBunamMm perynsumm aykCMHOM 3KCNpeccun u
NONSDHOCTU CBOUX TDaHCNODTEDOB



Modeling pin mutants

Vieten A et al. 2005
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dopmunposaHme pacnpenesneHnA

ayKCMHA B «MYTaHTax»

Max(Aux) ~ 20
Alfa=0.08

norma

pinl

pin2

Pin3 (pin7)

Max(Aux) ~ 4 Max(Aux) ~ 20 Max(Aux) ~ 20

Alfa=0.03

Alfa=0.08

Alfa=0.09

Pin4

Max(Aux) ~ 5
Alfa=0.035



dopmunposaHme pacnpenesneHnA
aYKCUHA B « ABOUHbIX MYTaHTax»

norma 35S::PIN1 pinl pin2 pinl pind pin3 pin7

=

=

Max(Aux) ~20 Max(Aux) ~5 Max(Aux) ~5 Max(Aux)~5 Max(Aux) ~ 15
Alfa=0.08 Alfa=0.04 Alfa=0.03 Alfa=0.015 Alfa=0.1



Isontouma PIN 6e1KoB € TOYKM 3peHnA
4YBCTBUTE/IbHOCTU K ayKCUHY
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Mironova et al., 2010
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Mepuctema KopHA

Mepuctema nobera
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[Toyemy BbIKMBAIOT pPin MyTAHTbI?

1. [Ona dopMMPOBAHNA MAKCMMYMA ayKCUHA AOCTAaTOYHO OAHOTO
TpaHcnopTepa

2. Mexay skcnpeccuen PIN TpaHCNOpTEPOB M ayKCUHOM CYLLLECTBYET
obpaTHaA cBA3b:
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-
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3. Ecnav oanH 13 TpaHcnopTepoB HOKayTUPOBaH, KOHUEHTPaLMA
ayKCMHa B K/IeTKe YBE/IMYNBAELTCA U Bbi3bIBAET IKCNPECCUIO APYroro
TpaHcnopTepa



Ecnv HOKayT BbIXWA Y

1. TeH He TaK BaX<eH
2. EcTb napanor-aybnep, KOTOPbIXA IKCNPECCMpyeTca Tam XKe
3. EcTb napanor-aybnep, KOTOpPbIN IKMNPECCUPYETCA IKTOMUYECKHU
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Study of PINs expression pattern in pin mutants

Immunolabeling of PIN1, PIN2, PIN4 and PIN7 in different pin mutants has been
done in University of Freiburg by Taras Pasternak

PIN1 in pin2 PIN2 in pin3 PIN4 in pin7 PIN7 in pin3



Changes observed in 35S::PIN1

PIN1 PIN2 PIN4 PIN7

Wider in Domain starts
Everywhere, Enlarged doman  ¢olumella, shorter closer to QC

but polarly in vasculature
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