9.09J/7.29J - Cellular Neurobiology, Spring 2005
Massachusetts Institute of Technology

Department of Brain and Cognitive Sciences
Department of Biology

Instructors: Professors William Quinn and Troy Littleton

Lecture notes courtesy of Wyan-Ching Mimi Lee. Used with permission.

2/8/0
axon hillock- betweza cell leody + axon
OSCﬂlDScope anter call
| O | ¥ -
Indtvacellular recording = 0 depolarzation
/ ’ M
0
-~
T
<+ } oty
T Same synapses depolavize, same hyperpotardize

= Summation of dapcla«%aaﬁw may de.Polariaz membrane suffici ently 7o cause 3ction potential

L}

~Eh
) %
h [\‘@:} 2
hilock [ @ i %
\f A v (3)

£ 3ction potemtial
(alicome same shape
*size: all~or-none P\-)Pg'r{-e:)

raading fram (2) or (3) ! will be same, undiminished in size
= %on 3mis to 100m/s  (rotspeed of light) .
= unlike madinss from U), which do diminish i sizg as popagated
3ynepc poretials - |
” Sammation of AV ot akon hillock 4o ~STmV  (threshold) wAll give action potential

fefactoy peiod - +ime uﬂwxﬁmmm},mwms&mm-ma
relative refrctoy pedod - push hacder, get “puny” actin potential (srmaller ampli-tude)

T ad00s usolly ~10um in diameter; up Yo lmm in giant squid exons :
= Hodﬂh'n ¥ Coin (5p?) squished aif aytoplacm 10 end of 3 w/ ubber miler, squeszed at ke feothparte
= did + flame photometry on squished out agtoplarm +osee TN3*1, CK*J
- foud moce K* inside, Na*outside

~ reinflated aon with approprizte salt solution G’!Q] othe ca—kpiasmfc olemens) ; got action potential (il in membrane)



2 skt water dreembes, hote (~ e mm ia dismerer)
a0 prwrt phespholipid acos hole, foom bilbyer membrane

=5t inselution (Np* and U™ ?J,pmwwmmm, mediure conductand etc

R = ohes, resistane
I
g°: Conductana (= R),munda‘nﬁcmmr

= drtificial membenes much 1€y coductive #han Ml aner wivh proreinr

= pust Frep valtnge WW wilge-r-wm.uf tpwnerﬂ'aldaca_v}]

!' :-; YerC (ifyou radreirtane and T, canget C)

‘C‘.Mpmd.rmmﬁ?tw m,&rtmmm Cputting in poteinr wil change. renstena
but not capacitance)
ipd bitager i YTiIT
s ot .
T—fwhh (moxe hole lined w/ poldr groupr # iens can grthveugh)

oD *
T Vee TR ReT et
Y look ot evponervial ﬁaalhwdmﬁr

|

T

_'r

For homewiork: know how to meaaxe conducthnce, esistante, Make. Gt w/ obmY Bw

b
= v
: il L=gV

how does propety of resister deped o shope
2




.

2
R: R, *Ra R:f* &

A £ crap gorsion

R resitane poptial 1o length Ty

i same length, Sking ace fesisTavet than fov
(because for ike resismns in poveiel)
-huiogoummnpa&mn-hm RC system 7 chae o disdiage
£33 T

Kaoun R mhmmaﬂﬂm

is measure of Capacitonce (kR *+)

= neuotngmines ca bind ligand-guted chdanels, le+ No™.in (depolvize) or K+ ot (huperpolenze)

action potenial = No” chaanels opened www,dwmw,mwwuam
Wil sriuated, then dhannelr dose

miceckirtrude,
fefch clamg: u u Apply suchion w/ mkartectuit , fom vight real w/ memaan
—
ot volrage st membrane (=35 mV aurtrich )
Measure aumant
oA dhannels g Ln__lﬂ, e
COaductance '?L T patoh contBine 3 of saeme dane,
ion selectivity =~ Nt Sen. cument caused by opening
K+ Mﬂ"' chvrmlr
a*

quavrtization of cheamg! conductenas; ?il- ot -rone
Cs**



tj’ernng
iigend (simall mokiguler)
\mH@ge_

Second messenger (phasphoulation eg by PKA ofdephaspnenlanca)



MIT OpenCourseWare
http://ocw.mit.edu

7.29J / 9.09J Cellular Neurobiology
Spring 2012

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.



http://ocw.mit.edu
http://ocw.mit.edu/terms

