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Argomenti oggetto di valutazione::

. Reazione polimerasica a catena (PCR): descrizione della tecnica e applicazioni in
campo biomedico

. Tecniche per determinare Ia struttura di una proteina

. Tecniche di isolamento e purificazione di organelli cellulari
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jYCaMP: an optimized calcium indicator for

two-photon imaging at fiber laser wavelengths

Manuel Alexander Mohr "2", Daniel Bushey‘, Abhi Aggarwal”, Jonathan S. Marvin ‘,

Jeong Jun Kim ‘, Emiliano Jimenez Marquez”, Yajie Liang“, Ronak Patel‘, John J. Macklin‘,

Chi-Yu Lee‘, Arthur Tsang”, Getahun Tsegaye“, Allison M. Ahrens", Jerry L. Chen“, Douglas S. Kim‘fs,

Allan M. Wong“, Loren L. Looger

Femtosecond lasers at flxed wavelengths above 1,000nm
are powerful, stabìe and |nexpenslve, making them promls-
Ing sources for two-photon mlcroscopy. Blosensors optlmlzed
for these wavelengths are needed for both next-generatlon
mlcroscopes and affordable turn-key systems. Here we

report ]YCaMPî, a yellow varlant of the calcium lndlcator

JGCaMP7 that outperforms Its parent In mlce and flies at
excltatlon wavelengths above 1,000 nm and enables

Improved two-color calcium Imaging with red fluorescent
proteln-based Indicators.

Two—pholon (2P) microscopy has become a leading method for

in vivo imaging owing to ils optical sectioning capabilities and Lhc
increased dcplh-penclrulion 01' ncar—int‘rarcd light in scattering Hs-
sue“. However. the light sources commonly used (nr 2P imaging—
(uncable tilanium-sapphirc lasers and parametric oscillators—are
costly. require frequent expert maintenance and lack the output

power needed for operating several microscopes sinmlluneously or

for high—spccd imaging muthods mm use extended focal patterns".
Promising alternatives to these traditional light sources. such as

high-powcr industrial yttcrbiumvdopcd lìbcr lasers (th-‘Lsì and
modelockcd semiconductor lasers‘. have shown feasibility l'or in vivo

imaging” and arc- becoming widely available at costs orders of
nmgnitudc lower nnd/or power outputs orders m' magnitude higher

than conventional tunable lasers (Supplementary I-‘ig. 1). Since lho
bulk afa 2P microscopc’s cost is the laser, these sources promise to
make ZP imaging accessible 10 many more users. However, com—

mercially available lasers of this kind arc largely limited to a fixed

"5, Eric R. Schreiter "5 and Kaspar Podgorski ‘:

residuo to form n :r-stucking interaction with the phenolic ring oflhc
GYG-chromophorc (compared to the green ’I'YG-chmmophorc)
resulting in a Shift toward longerwavelengths”. 'I'o rcdshil'leCnMPî.
wc first introduced mutations tha! convert GFP into mVenus"
(‘Vcnu5-GCJMP‘; _ìGCZaMPîs+.\IòS'I'_ \”l 1531 Kl ISV. 172031..
TIZIC. VZZSL. $229A. 1250A). Unfortunately. Venus~GCaMP did
not exhibit lhc anticipated spectral shin. ramming excitation and
emissionspectrasimilarlo115 parcntGCaMP(SupplementaryFig.2].
To find a truly yellow—fluorcscent CCaMP variant. wc randomly
mutated \"cmxs-GCaMP. and used fluorescence emission ratio—
metry (@ screen for spectral shift in bacterial colonies. We found

:1 single amino Acid mutant… SI ITP (205 in GFP). close (0'1'115.
that produced a pronounced redshift. The resulting variant main—
tained sensor properties similar to those of the parent GCaMP
while exhibiting l9 and 3611111 spectral shift in its onc-photon and
JP excitation spectrum. respectively (Fig. lh and Supplcnmnmry
Table l}. Similarly. jGCaMP7 variants containing yellow fluores—
cent protein. YPET and citrino mutations failed (@ produce yellow
emission spectra but were rescued hy additional introduction of
lhc Sl ITP mutation (dam not shown). In GCaMI’. the closed barrel
structure ofcircularly' permuted GFP is opened within p—slrnnd 7
to accommodate the culcium-scnsing domains. Residues 115 and
ll? lic on U-slmnd 10 ot'GI-"P. sìruclurally adjacent to {ì-strand 7.
and their position might be affected by the GCaMP permutation in
a way that prevents lhc crucial :r-stacking interaction (Fig. la"). The
subsiitulion 51 171’ might then reorient position HS to rescue Lhc
Jt-slackìng und yield lhc observed yellow fluorescence.
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Argomenti oggetto di valutazione::

. PCR quantitativa: marcatori fluorescenti, analisi dati e applicazioni in campo

biomedico

- Descrizione di vettori plasmidici e tecniche di clonaggio per l’espressione di proteine

ricombinanti.

. Descrizione delle principali vie di trasduzione del segnale

Verifica delle conoscenze

e Fogli elettronici: caratteristiche, formati ed esempi



1222-2022 U:

DI

A N N [ Dl

 

 

Loss- or GaIn-of-Function Mutations In ACOX1 Cause

Axonal Loss via D'rfferent Mechanisms
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“at:1 1‘1cnccdos the "Irs: :111111‘13’0-1111‘1'11‘11'} «:nzyrrc «: :111: 1.11:13r1113ng- 1311:1111 ":«tîy acid

_ “ :.:—diy. Drosc«p.«7.«.«a (a'?

ACC!11'? L5- «TÙSZ xprcss'od and 113 311111:--d in aha and 1:15s «:«41,0Head::13 d«.…lopr«î«3nzaj 61:11:11.1: pupa]

-1:1n. 1m«:—:«1r«:c«s',na«:-. : :131151115511311. anci £11131 cmc zama] 11:5:1.P:1:I1: “.s— who can“; a prc—

«:ic'rusly'11111131: . . «je novo, 1313111111311: «finanz in ACOX11‘1:1123;611:1151:cxhibizglialloss.H1:1.~1'1311:11'.*I1Is 117L1—

13:11:11 causes 1171311335111 113111315 13‘ ACC}… protein and ."unc'tic: r1 rc sulzing«n clevazcfl 1131112113 1:15 10:11::er 0:1:1’91311

5131;013:111 glia in 51105 ans 1111111113 31:11.11'1'1111‘11:13IIS.ACC1X11p1123781pati121ns 12.>:thI::1511-1111-1‘12113-55 131‘ Schwann

1:011:- and 1'113111‘13r15. 11611111011012 t1'13:1:1111:-n:c1‘flics1 and 131'In‘ar,1S1:1111.11:111n 1:1:1115 with an amicxidan‘: suppressed :111:

{‘11 BTS—Induccd ncurodegcncraticr1. 1n summary. 1313111 11355 anci 133111121" ««CGKJ? 10.313; ’.C: gIIaJ and 111:1u11:.11:11

11355 131.1: 111.:131131'1‘: 11012112111511: : an:: :1: 1:131; £1111: rccuirc c‘iîîorcn:.1«.….1«‘«…««s

    

 

 
  

   

  

  
 

  INTRODUCTION wIth gha] dysfunctìon! E -;' :«'«. .”‘2Ì«‘.«’« . ” .2111 112111:; I411

«€? ."_.1 1v1110chandfia andparoxisomes have t—3f'an Implicatec1In

Lipids are critical far neuranal develogmem..synapt1: plastuty. so>ome «af these neurodegenefatìva diseases. but the mdacular

andfumticn'i :1:I1.1'.1.-1.-:1.:1-11‘ "'«”“ ..:?‘u—«f11 «-_«.« 211—3111511131 undedìethedemiseofnauronsvary wideri‘ '

" ".31 Abnormal lipid metabolism oc'nt'nbutast-D'the pathogenaszs' «' ‘-1. Some naurcdegeneratfva diseases have been asso

«'si several neurodvgmarafive diacrd—z-«s, includrng Alzheimer s «:iated wIth defectsIn the degadation of fatty acids by B—-oxida-

cisease ‘1-111 ' ‘ ‘ -'211.,‘1..1 Parkinson.2 dimse tion. and these disorders Shara sone commonfas-ituras1‘122:t .11

1L. . 2"1-‘1' L" .‘ .«* '712‘11.andvamus dìssagssassociaîed ~1. 213.. '1 121:1 .! .1 . ""f': 11 1.: ««… …'"". ‘ I In yeat
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Argomenti oggetto di valutazione::

. Elettroforesi di proteine e acidi nucleici: principi e applicazioni

e Tecniche per lo studio di interazioni proteina-proteina
. Struttura, funzioni e ruolo fisiopatologico dei mitocondri

Verifica delle conoscenze

. Presentazioni multimediali: caratteristiche, formati ed esempi
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'Molecular mechanisms and cellular

functions of cGAS—STING signalling
1-~ v

r.’s.n‘-Perer Hopfner . " i— and Veit Hornung “=
 

Abstract|lfw1iLiAE~1 bllf1LJ=iqnaHinq axia. compriginqthe ìynîhcìSefoîhi‘ =ecanf1mmvnq=r

1:1. clic {}}—flPM-Mfl P {QUAN ana the cw“: GM PALM P recent… stim uLatnr 1'1finterferun genera

&“th deters pathoqenir 011131111 trigqeran innate immune teactinn involving a strong type!

' interferon respon se again 31 micra bia! infectiam. Nntahîy hnweve r. besides se using m icmhial

D1111. the UNA “sensor [L'AS can also be activated by endaqemusDN—X including extranudear

(hm marin resuhinq from qenom mic st teas and DMA released from mitochondria. pL-ìcinq {(AS—

4 b HNL] aaan important axis in autoimmunity.stetileinflammatoryresponseaand1:?1111lar

senescence. Initial models. assumed thatco-localizatim 011.045 and DNA in the cytosrd define:
the specificiw anhe pathwayfnr non-se l1. hut recentworkrevealed that c0515 is also prese nt

in the- nu-zleuzend at ”135:- plaxna members. and :uch ;ubce-Iiuîar companmenta'fi: tim wa;

linked… signallinqspatihciry of cDAbJ-unherconfnundinq the simpleview ochASàHMJ

, siqnallinq as a re aponse mechanism m infecrinus aqentahmh LGAb and STING were shown

m have additimalhmctiana. independent D! interferon response. Ihese invafve mn-catafyti:

r0165 01:64.3 in regulating DNA re pairand signalling viab l INC; m Nf-KL and MAPKaswe-ll as

, b IlNG-mediated induct} r111 o! aumphaqv and lysosome-«dependent cell death,‘1‘1'e have &L’sO

learnt that CGAb dimers tan multimeriz:' :nd undergo liquid——liquid phase separatism to farm

hinmulenular condensate:5 that couid imponenth regulate (.6315 activation. Here". 1» e review the

molecular mechanisms and ceHu Lar functiuns under!»mg cU-‘Lfyòl 1M5 activation and aiqnallinq.

particuladyhithiqhtinq the newfy emerginq diversity nithis signalling pathway and discussinq

how the specificitytmvards rx'11'rnaL damaqe-induced and infection associated DNA could

be achieved.

 and .‘.cltnL'u: systems igalnsl DNA ls confini.; … !!zc mc' '11 and m:!L-c'nonirîa.
Lrlal .il—Zumpaxé 311 an:!cn! 3nd11:1~.1:1d ls rapid!) JegmdL‘d'm :1.1L'1L'.Lscs !n '.hL' 010ml .1'.."

1:w1ng1:1:‘1.‘:110r.i.f11r

anmplL'. 1:11:11uei £1101;an 1. 1'1..3:1:l11_l-t DNA arc
dctcczcd 1n ; palhwa'f tha! !:n cs :yclIc GMIkAMP

. . . 1171111133: :dh‘. also known as MB‘”I)11", 3 murrine:
l!’.\\’?s3:1:D-\.\ ‘s1.111L'1t 3:111'31113 . NE‘ML‘WL "mc {:.-mb— “hz!
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!:nn 11" «ahhh trLL‘Jamrx. such 35 hp; I lntcn'mnx 3nd in lh»: CL'II. Upon33211111113"!n DNA. (GAS unda-rgnia .=.
{:3 1:1 mm;!nn' L'flukincs .. hm! tr.!crlc :15 ' uL‘Ls
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CL]! 311111311.
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