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challenqges of teaching

1. fear of looking sEu,F?E;d
11 phantom knowledqge

111, langquage



A scientific representation of the first challenge to be met

duriar\g Ehis course

basic stuff was usually
waste Oﬂf time studied not i english

not learning a thing language barrier

£ )

boredom fear of looking sEu,F»E,ci

N Rl

not asking
ques&mms

lack of understanding Lot



F’L@.QSQ ask ques&oms!

\

has proven itself to be a useless
request



phantom lnowledqge

How do you knows Ehat you know skuff?

please draw a bicvci.e
will your bi&j&i@. actually bilce?

U no, can you fix ik?



do not take anything for granted!

;

has proven itself to be another
wseless reques&



The Language ch) Lem

v N\

english as a second language the lanquage we use

influences WHAT WE THINK

who khnows how to pronounce Ehis:

ngzﬁ'



Lanquage REALLY influences thinking

In zulil language orange and -jau.om are the same word.

Zufii speakers have trouble distinguishing these two colours.

In russian language Light blue is “goluboil™ and dark blue is “sinij”

Russian speawers are beblker bthawn English sFeaw‘Qrs ak dLsEihgu,LskLng
Ligh&/darw’ blue colours.

Blog. TED


http://blog.ted.com/2013/02/19/5-examples-of-how-the-languages-we-speak-can-affect-the-way-we-think/

Lanquage REALLY influences thinking

English speaker would often say that
SOMWEOWNE broke a vase bvj accident

Spamasl« and Japanese speakers tend ko
say Ehat Ehe vase bf'OM“@ EEﬁ@i{

English speakers were much more Likely to remember who
at:c:&deh&auv Popyed balloowns, broke eqqs, or spau.eci drinks in a
video thawn Spanish or Japanese speakers who saw the same video.

Blog TED



http://blog.ted.com/2013/02/19/5-examples-of-how-the-languages-we-speak-can-affect-the-way-we-think/




Mas%erptam

find out what you want fyom the course
ad just your expectations to the morbid realiby
find out whak you need from the course

&d\jus& &!’\Q ﬂ() MT’SQ &0 v(;) ur M@.st (ncludes me asking you a Lot of nosy quas&ions}
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Zeiss §lo Zeiss 700 Zeiss 7¥0
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Zeiss Leica Otjm[ms Nilkeon whatever else

basics of confocal microscopy

/‘!

basics of Light microscopy
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There ts SO nmuch more

Su,p@.r resolution

Light-Sheet ? microscopy
( fj &y -
K A
NYECA AR X
Zei Leica Olymp Nikon what L
< K A
Structured- P N UL N 1
E«LLM i E«MQE&OV\ basics of confocal microscopy
microscopy A Z“Pkoﬁom
basics of Light microscopy mi&ras&opv
71
Axiome/
CARKS
Q&@« and there is more and

more hew bechs
appea\rms all the Etime



Course skructure

Theorekical Fmr&

¢ Basic Ehec«r3

¢ Intros into fahc:j techmnologies ‘Fr&t&f,ﬁ&t PO\T‘&

¢ Intros for the softwares

o You'll work in pairs, Alyona will provide you with:
Yo plate with transgenic Arabidopsis plants
Va Llist of tasks and instructions
. | Taccess ko our Zeiss 7%0 confocal
this will be M° you wl peryorm imaging by yourself
o 7 e analyse your data by yourself
o discuss problems during a seminar

eror&

¢ report your resulks as they would look in a manuscript readv for submission
o Resulks |

® Flgure
¢ Legend to the fiqure Ny,
o  Materials and methods “~ this is VERY
® Suppiemen&mj makerial weird
o Al cach step please mention all the info, which you do not have, but it
should be also included into a real manusarip& will QXF»'LO\LV\
e discuss your reports during a seminar durihg Fhe

semunar









What is Light?

but we lknow how ikt behaves'



Isaac Newtown Christian Huygens

/haigonz/



What is Light?

eta&&romagne%w WAVE

cresk

trough

b eleckric fleld

b
[® magnetic field



Electromagnetic Sp@.@‘:&ru.m
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Mantis Shrimp: Extraordinary Eyes
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Light features

F:'Lease draw a
Light wave and
mark each
feakure

wavelength )\_
frequen«rzj YV or “f
phase ¢
speed V Oor C

im&emsi&v Ior A

Poi&riﬁj

- enerqgy -



Fyhar&a‘ai Light wave

F'i.ease draw a
sgheréﬁat Light
wave and mark
each feature on

Lk




Light rays can interfere

o please draw interference between two
coherent flat Light waves

¢ please draw inbkerference between two
incoherent flab Light waves



Light cawn be

Ptease draw a
cube on a way of
a Light beam and

a schematic
representation of
each process

reflected

- refracted

 dAis gaerseci

diffracted

scaktered
Eransmiklted
absorbed

emiblted



Refraction
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Isaac Newton Christian Huygens
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Numeritcal Aperﬁure

NA defines, how much of the

sr.vherét:ai. wave will malee ik to bhe
lewns
detector

detector




Numeritcal Aper%u,re

NA = n*xstiam

NA = (n)sin(p)
(a) p=7° NA=0.12
(b) 4 = 20°NA = 0.34
(c) p = 60°NA = 0.87

Figure 2




Numeritcal Aperﬁure

lens with a small NA

lens

detector

NA defines, how
much of the
spheriaat wave will
malke it to the
detector

than further apart
were interfering
waveleks, than
sharper and
narrower will be the
fringes on the
diffraction pattern



Numeritcal Aperﬁure

* High NA  Low NA

« Wider separation between <+ Only narrow
wavelets possible separation between

. As aresult small central wavelets
peak « Broad central peak

Microscopy: Point Spread Function (Jeff Lichtmon)



Numerical Aperture

Airy Disk Airy Disk

‘| T Intensity
‘> +——

Focal Plane Focal Plane
N.A.=0.20 N.A.=0.68

Ol—=90 O——9O

Numerical Aperture Numerical Aperture

T Intensity

Focal Plane
N.A.=1.30
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Numerical Aperture

k&&p://www.microsaawu‘ccm/



Airv Alske

Sir George
Biddell Airy Airy unit = AU = diameter of the
intensity peale % 1.22 1 /NA

Rayleigh parameter for resolution d % 0,611 /NA



Fluorescence



why fluorescence?



 high conkrast

high resolution

quantitative

specific

broad range of fluorophores
life imaging
FRET/FRAP/colocalization
pH-sensors

R
. =-seinsors

 ebke, eke



Light cawn be

o reflected
o refracted
o dispersed
o diffracted
o scattered

o Eransmikbed

o absorbed

o emiklted



Jablonsiet

7\. absmrp&iov\

NRT:

)\. emiLssLon

Alelesander
Jabfonsiei

V2 vibrational relaxakion
IC internal conversion

NRT non radiative Eransiktion

F fluorescence
IsC E,V\Eerstjs?:e_m CONVErsiLon

Y thsphorescewﬁe
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Sir Greorqge
Grabriel Stoles

E=hx V
c=V ¥ )
E=he/ A

)\. absc:»rp&om

)\. emiLssLon



Stolkes shift

Intensity

Stokes shift

i

Absorption Emission

Wavelength



Aaquarea victoria

1960 Osamu Shimomura puri«f&ao’k aequorin and GF?

200% Martin Chalfie, Osamu Shinmonura, and Roger Y. Tsien received the Nobel Prize

. ,/'.¢



Architecture of Aequorea victoria Green Fluorescent Protein
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Figure 1




Acropora Millepora Discosoma
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GFP-derived mRFP1-derived Evolved by SHM
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