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Anna Lien Bouhuis@ San�0a Ah0ens@ He*+u2 �esse*s@ Bo Li 

A�s20a�2 

No0e.ine.h0ine has �een i+.*i�a2e� in e+o2iona* *ea0nin# an� a0ousa*C I2s �i0e�2 e""e�2s on �en20a* a+7#�a*a KCeAL 
s7na.ses ha4e no2 �een e62ensi4e*7 s2u�ie�C In 2his �ha.2e0 5e e6a+ine ho5 �e2a-a�0ene0#i� si#na*in# a""e�2s 
#*u2a+a2e0#i� CeA s7na.sesC �e sho5 2ha2 .ha0+a�o*o#i�a* a�2i4a2ion o" �e2a-a�0ene0#i� 0e�e.2o0s in�u�e 
s7na.2i� .o2en2ia2ion in �o2h SST+ an� SST- CeA neu0onsC To e6a+ine 2he 0o*e o" �i""e0en2 27.es o" AMPA-0e�e.2o0s 
in 2his s7na.2i� .o2en2ia2ion@ 5e se*e�2i4e*7 )no�)e� ou2 ei2he0 AMPA-0e�e.2o0 su�uni2 G*uAV o0 G*uATC 
In2e0es2in#*7@ 5he0eas 2he a�sen�e o" G*uAT e6.0ession �i� no2 a""e�2 �asa* s7na.2i� 20ans+ission@ 5e o�se04e� 
2ha2 s7na.2i� �u00en2s 5e0e in�0ease� in 2he a�sen�e o" G*uAV e6.0ession@ in�i�a2in# 2ha2 2he .0esen�e o" G*uAV 
�a+.ens s7na.2i� �u00en2sC Ho5e4e0@ �e2a-a�0ene0#i� s2i+u*a2ion 5as +ain2aine� in �o2h G*uAV- an� G*uAT-
�e"i�ien2 neu0onsC Ou0 �a2a su##es2 2ha2 no0e.ine.h0ine 0e*ease in 2he CeA �an .o2en2ia2e #*u2a+a2e0#i� s7na.ses 
on2o �o2h SST+ an� SST- neu0ons in�e.en�en2 o" AMPA-0e�e.2o0 su�uni2 �o+.osi2ionC  

XCT In20o�u�2ion 

No0e.ine.h0ine KNEL@ one o" 2he +onoa+ines@ has �een i+.*i�a2e� in e+o2iona* *ea0nin# an� a0ousa* �����C The 
*o�us �oe0u*eus KLCL is 2he +a(o0 sou0�e o" NE in 2he �0ain ������C NE is 0e*ease� "0o+ 2he LC in2o i2s .0o(e�2ion si2es@ 
in�*u�in# 2he a+7#�a*a@ an� 2his 0e*ease �an �e 20i##e0e� �7@ "o0 e6a+.*e@ "ea0"u* e4en2s ��
����C NE �an *o�a**7 
s2i+u*a2e �e2a-a�0ene0#i� 0e�e.2o0s@ 5hi�h a�2i4a2es a�en7*7* �7�*ases@ 0esu*2in# in in�0ease� �AMP *e4e*s ���C 
Risin# �AMP *e4e*s �an in 2u0n �ause a�2i4a2ion o" #*u2a+a2e0#i� 0e�e.2o0s@ �ausin# s7na.2i� a*2e0a2ionsC Se4e0a* 
#*u2a+a2e0#i� 0e�e.2o0s ha4e �een i�en2i"ie� in 2he �0ain@ in�*u�in# ;-a+ino-V-h7�0o67-X-+e2h7*-W-
iso6a8o*e.0o.ioni� a�i� KAMPAL@ N-+e2h7*-D-as.a02a2e KNMDAL@ )aina2e an� +e2a�o20o.i� #*u2a+a2e 0e�e.2o0sC 
AMPA 0e�e.2o0s KAMPARsL �an �e +a�e u. ou2 o" "ou0 �i""e0en2 su�uni2s@ na+e*7 G*uAT@ G*uAU@ G*uAV an� G*uAW 
���������C The 25o +os2 �o++on 27.es o" AMPARs a0e 2hou#h2 2o �e he2e0o�i+e0s o" G*uATHUs an� G*uAUHVs �����C  

 Sin�e 2he �en20a* a+7#�a*a KCeAL has �een i+.*i�a2e� in e+o2iona* *ea0nin# an� a0ousa* as 5e**@ i2 is o" 
in2e0es2 2o e6a+ine 2he e""e�2s o" NE on CeA s7na.ses �C The CeA +ain*7 �onsis2s o" 25o inhi�i2o07 GABA-e0#i� �e** 
.o.u*a2ionsB so+a2os2a2in KSSTL-e6.0essin# an� .0o2ein )inase C �e*2a KP0)��L-e6.0essin# neu0ons ����C In 2his 
�ha.2e0@ 5e +i+i� 2he e""e�2s o" NE on s7na.ses o" SST an� P0)�� neu0ons@ 2h0ou#h 2he a�2i4a2ion o" �e2a-
a�0ene0#i� si#na*in#@ an� e6a+ine ho5 2his a""e�2s s7na.2i� a�2i4i27C A��i2iona**7@ 5e e6a+ine 2he 0o*e o" 2he 
�i""e0en2 AMPAR su�uni2s in �e2a-a�0ene0#i� si#na*in# in 2he CeAC  

 

XCU CeA s7na.2i� a�2i4i27 in 2he .0esen�e o" �e2a-a�0ene0#i� s2i+u*a2ion 

As a "i0s2 s2e. in �e2e0+inin# ho5 �e2a-a�0ene0#i� si#na*in# a""e�2s CeA s7na.ses@ s.on2aneous e6�i2a2o07 .os2 
s7na.2i� �u00en2s KsEPSCsL 5e0e 0e�o0�e� in 2he .0esen�e an� a�sen�e o" �AMP in�0easin# �0u#sC A�u2e s*i�es 
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5e0e +a�e "0o+ SST-IRES-�0eAAiTW ani+a*s in 5hi�h SST neu0ons e6.0ess 0e� "*uo0es�en�eA "*uo0es�en2 neu0ons 
KSST+L as 5e** as non-"*uo0es�en2 neu0ons KSST-L �ou*� �e i�en2i"ie�C Iso.0o2e0eno*@ a <-a�0ene0#i� 0e�e.2o0 a#onis2@ 
an� IBM�@ a �AMP �e#0a�a2ion �*o�)e0@ 5e0e a��e� 2o 2he .e0"usion s7s2e+ an� +EPSCs 5e0e 0e�o0�e� in 2he 
.0esen�e an� a�sen�e o" 2hese �0u#sC  

XCUCT Be2a-a�0ene0#i� s2i+u*a2ion �auses s7na.2i� .o2en2ia2ion in SST+ an� SST- CeA neu0ons 

No si#ni"i�an2 �i""e0en�e 5as o�se04e� in sEPSC "0e/uen�7 o0 a+.*i2u�e in SST+ CeA neu0ons u.on in�u�a2ion 5i2h 
IBM� an� iso.0o2e0eno* KFi#u0e XCTA@ BA un.ai0e� 2-2es2@ a** .dSCSXLC The sEPSC "0e/uen�7 5as in�0ease� in SST- 
CeA neu0ons a"2e0 in�u�a2ion 5i2h IBM� an� iso.0o2e0eno*@ 5i2h no e""e�2 on sEPSC a+.*i2u�e KFi#u0e XCTC@DA 
un.ai0e� 2-2es2@ .bSCSS[@ .dSCSXLC This in�0ease in s.on2aneous s7na.2i� 20ans+ission in SST-�neu0ons �ou*� �e a 
0esu*2 o" ei2he0 a �han#e in s.on2aneous ne25o0) a�2i4i27 o0 an in�0ease in s7na.2i� s20en#2hC To e6a+ine 2his@ 5e 
0e.ea2 ou0 0e�o0�in#s in 2he .0esen�e o" TT� 2o 0e+o4e a�2ion .o2en2ia*-�e.en�en2 4esi�*e 0e*ease an� +easu0e 
e4en2s so*e*7 �ause� �7 s.on2aneous 4esi�*e 0e*ease K+EPSCsLC  

 

 

 

 

Fi#u0e XCT Be2a-a�0ene0#i� s2i+u*a2ion in�0eases s.on2aneous e6�i2a2o07 20ans+ission in SST- CeA 
neu0onsC KAL IBM� an� iso.0o2e0eno* �i� no2 a""e�2 sEPSC "0e/uen�7 o0 a+.*i2u�e in SST+�CeA neu0ons 
Kun.ai0e� 2-2es2s@ a** .dSCSXLC KBL Re.0esen2a2i4e sEPSC 20a�es �o00es.on�in# 2o �a2a in .ane* KALC KCL 
IMB� an� iso.0o2e0eno* �ause� a si#ni"i�an2 in�0ease in sEPSC "0e/uen�7 in SST- CeA neu0ons Kun.ai0e� 
2-2es2@ .bSCSS[L@ 5hi*e ha4in# no e""e�2 on sEPSC a+.*i2u�e Kun.ai0e� 2-2es2@ .dSCSXLC  KDL Re.0esen2a2i4e 
sEPSC 20a�es �o00es.on�in# 2o �a2a in .ane* KCL Da2a 0e.0esen2e� as +ean e sCeC+C 
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+EPSC "0e/uen�7 5as in�0ease� in �o2h SST+ an� SST- CeA neu0ons a"2e0 in�u�a2ion 5i2h IBM� an� 
iso.0o2e0eno* KFi#u0e XCUA@B@C@DA un.ai0e� 2-2es2s@ .bSCSSTV@ .bSCSSWU@ 0es.e�2i4e*7LC IBM� an� iso.0o2e0eno* �i� 
no2 a""e�2 +EPSC a+.*i2u�e KFi#u0e XCUA@B@C@DA un.ai0e� 2-2es2s@ a** .dSCSXLC These �a2a sho5 2ha2 a 0ise in 
in20a�e**u*a0 �AMP �an in�0ease s7na.2i� s20en#2h in �o2h SST+ an� SST- CeA neu0onsC In2e0es2in#*7@ 5e o�se04e� 
an in�0ease in +EPSC "0e/uen�7 in SST+ neu0ons@ 5hi*e 5e see no e""e�2 in sEPSC "0e/uen�7C I2 is .ossi�*e 2ha2 2he 
a�2ion .o2en2ia*-�e.en�en2 s7na.se an� ne25o0) a�2i4i2ies o4e0sha�o5 2he e""e�2 o" IBM� an� iso.0o2e0eno* on 
s7na.2i� s20en#2h in 2he sEPSC 0e�o0�in#sC In2e0es2in#*7@ sEPSC "0e/uen�7 o" SST+ neu0ons in �on20o* �on�i2ion 
a..ea0s 2o �e unusua**7 hi#h@ su##es2in# 2ha2 SST+ neu0ons +i#h2 0e�ei4e +o0e a�2ion .o2en2ia*-�e.en�en2 
�ase*ine in.u2 �o+.a0e� 2o SST- neu0onsC 

 

 

 

 

 

 

 

 

Figure 5.2 Beta-adrenergic stimulation induces synaptic potentiation in SST+ and SST- CeA neurons. (A) 
BM� and isoproterenol cause an 
increase in mEPSC frequency in SST+ CeA neurons (unpaired t-test, p^0.00T3), while no effect is seen on mEPSC amplitude (unpaired t-
test, p>0.05). (B) �epresentative mEPSC traces corresponding to data in panel (A). (C) 
BM and isoproterenol cause an increase in mEPSC 
frequency in SST- CeA neurons (unpaired t-test, p^0.0042), while no effect is o�served on mEPSC amplitude (unpaired t-test, p>0.05). 
(D) �epresentative mEPSC traces corresponding to data in panel (C). Data represented as mean ± s.e.m. 
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XCUCU CeA neu0ons e6.0ess G*uAT-W su�uni2s an� 0e+o4a* o" G*uAV �auses an in�0ease in �asa* 
20ans+ission 

Ne62@ 5e 5an2e� 2o )no5 5ha2 )in� o" #*u2a+a2e0#i� 0e�e.2o0s KG*uAT o0 G*uAV �on2ainin# AMPARsL 5e0e 
in4o*4e� in 2he s7na.2i� .o2en2ia2ion �ause� �7 a 0ise in in20a�e**u*a0 �AMPC To e6a+ine 2his 5e use� RNA-
se/uen�in# 2o "i0s2 �e2e0+ine 5he2he0 2he �i""e0en2 AMPAR su�uni2s a0e e6.0esse� in CeA neu0onsC A��i2iona**7@ 
5e e6a+ine i" 2he .0esen�e o0 a�sen�e o" 2hese su�uni2s a""e�2 �asa* 20ans+issionC 

Usin# RNAse/@ 5e �e+ons20a2e 2ha2 a** "ou0 AMPAR su�uni2s a0e e6.0esse� in �o2h SST+ an� SST- CeA 
neu0ons KFi#u0e XCVALC Ho5e4e0@ 2he *e4e*s o" G*uAW 5e0e *o5es2 in �o2h �e** 27.es@ su##es2in# 2ha2 2he +a(o0i27 
o" AMPARs �onsis2 o" G*uATHU an� G*uAUHVC Sin�e 2he0e �o no2 see+ 2o �e +a(o0 �i""e0en�es in 2he *e4e* o" 
e6.0ession o" 2he �i""e0en2 su�uni2s �e25een SST+ an� SST-�CeA neu0ons@ an� sin�e no �i""e0en�es 5e0e "oun� 
�e25een SST+ an� SST-�neu0ons in ou0 +EPSC �a2a@ no �is2in�2ion is +a�e �e25een 2he neu0ona* 27.es in 2he 
0e+ain�e0 o" 2his s2u�7C 

Figure 5.3 Su�units �luAT-4 are expressed in SST+ and SST- CeA neurons and removal of �luA3 increases �asal synaptic transmission. 
(A) �elative �NA expression demonstrates the presence of �luAT, �luA2, �luA3 and �luA4 su�units in �oth SST+ and SST- CeA neurons. 
(B) mEPSC frequency in �luA3 �� cells is significantly increased compared to �T cells (unpaired t-test, p^0.00\4). (C) No differences 
are found �etween mEPSC amplitude of �T and �luA3 �� cells (unpaired t-test, p>0.05). (D) No differences are found in mEPSC 
frequency �etween �luAT �� cells and �T cells (unpaired t-test, p>0.05). (E) No differences are found �etween mEPSC amplitude of 
�T and �luAT �� cells (unpaired t-test, p>0.05). Data represented as mean ± s.e.m. 
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Ne62@ 5e e6a+ine i" se*e�2i4e )no�)ou2 o" ei2he0 2he G*uAV o0 G*uAT su�uni2 a""e�2s �asa* 20ans+issionC 
G*uAV������� an� G*uAT������� ani+a*s 5e0e in(e�2e� 5i2h a s+a** a+oun2 o" AAV\-GFP-IRES-�0e 4i0us@ 2o )no�)ou2 
ei2he0 G*uAV o0 G*uAT in neu0ons in"e�2e� 5i2h 2he �0e-4i0us@ 0es.e�2i4e*7C A"2e0 W 5ee)s o" 4i0a* e6.0ession@ a�u2e 
s*i�es 5e0e +a�e an� +EPSCs 5e0e 0e�o0�e� "0o+ �T Kunin"e�2e�L an� G*uAV- o0 G*uAT-�e"i�ien2 KGFP-
e6.0essin#L neu0onsC �no�)ou2 o" G*uAV �ause� an in�0ease in +EPSC "0e/uen�7@ 5hi*e )no�)in# ou2 G*uAT �i� no2 
a""e�2 �asa* 20ans+ission KFi#u0e XCVB@C@D@EA un.ai0e� 2-2es2s@ .bSCSS\W@ .dSCSX@ 0es.e�2i4e*7LC These 0esu*2s 
su##es2 2ha2 2he .0esen�e o" G*uAV �a+.ens s7na.2i� 20ans+ission un�e0 �asa* �on�i2ionsC Possi�*7@ G*uAV-
�on2ainin# AMPARs .*a7 a 0o*e in �asa* 20ans+ission in CeA neu0onsC Ne62@ 5e assess i" G*uAV-�on2ainin# AMPARs 
an� G*uAT-�on2ainin# AMPARs a0e in4o*4e� in 2he s7na.2i� .o2en2ia2ion �ause� �7 a 0ise in in20a�e**u*a0 �AMPC 

  

XCUCV CeA neu0ons "0o+ G*uAV-)no�)ou2 ani+a*s sho5 s7na.2i� .o2en2ia2ion u.on �e2a-a�0ene0#i� 
s2i+u*a2ion 

To e6a+ine 2he .ossi�i*i27 2ha2 2he s7na.2i� .o2en2ia2ion 5e o�se04e is �ase� on G*uAV-�on2ainin# AMPAR 
.*as2i�i27@ G*uAV������� ani+a*s 5e0e �0osse� 5i2h ACTB-�0e ani+a*s 2o #ene0a2e ani+a*s in 5hi�h G*uAV is �e.*e2e� 
in a** �e2a-a�2in-e6.0essin# �e**s ���C A�u2e s*i�es 5e0e +a�e an� CeA neu0ons 5e0e 0e�o0�e� in 2he .0esen�e an� 
a�sen�e o" IBM� an� iso.0o2e0eno*C  

To assess i" 2he s7na.2i� .o2en2ia2ion in�u�e� �7 �e2a-a�0ene0#i� s2i+u*a2ion in CeA neu0ons is �e.en�en2 
on G*uAV-�on2ainin# AMPARs@ +EPSCs "0o+ CeA neu0ons in G*uAV-�e"i�ien2 ani+a*s a0e 0e�o0�e�C A..*i�a2ion o" 
IBM� an� iso.0o2e0eno* �ou*� 0o�us2*7 in�0ease +EPSC "0e/uen�7 in G*uAV-�e"i�ien2 ani+a*s@ 5hi*e no2 a""e�2in# 
+EPSC a+.*i2u�e KFi#u0e XCWA@BA un.ai0e� 2-2es2s@ .bSCSVVU@ .dSCSX@ 0es.e�2i4e*7LC These 0esu*2s a0e �o+.a0a�*e 
2o 2he e""e�2s 5e see "0o+ IBM� an� iso.0o2e0eno* in 5i*�27.e ani+a*s@ su##es2in# 2ha2 2he �AMP-+e�ia2e� 
in�0ease in +EPSCs "0o+ CeA neu0ons is no2 �e.en�en2 on 2he .0esen�e o" G*uAV-�on2ainin# AMPARsC Ho5e4e0@ 
2he0e is a*5a7s a .ossi�i*i27 5i2h �h0oni� )no�)ou2 ani+a*s@ 2ha2 �o+.ensa2o07 +e�hanis+s �an a**e4ia2e an7 
e""e�2s "0o+ 2he )no�)ou2C To �on20o* "o0 2his@ 5e ne62 0e�o0�e� "0o+ ani+a*s 2ha2 ha4e �o2h �T CeA neu0ons an� 
G*uAV-�e"i�ien2 CeA neu0onsC 

 

XCUCW Be2a-a�0ene0#i� �0i4en s7na.2i� .o2en2ia2ion o" CeA neu0ons is no2 +e�ia2e� �7 G*uAV-
�on2ainin# AMPARs 

G*uAV������� ani+a*s 5e0e in(e�2e� 5i2h a s+a** a+oun2 o" AAV\-GFP-IRES-�0e 4i0us@ 2o )no�)ou2 G*uAV-�on2ainin# 
AMPARs in neu0ons in"e�2e� 5i2h 2he �0e-4i0usC A"2e0 W 5ee)s o" 4i0a* e6.0ession@ a�u2e s*i�es 5e0e +a�e an� 
+EPSCs 5e0e 0e�o0�e� "0o+ �T Kunin"e�2e�L an� G*uAV-�e"i�ien2 Kin"e�2e�L neu0onsC IBM� an� iso.0o2e0eno* 
�ou*� in�0ease +EPSC "0e/uen�7 in �o2h �T an� G*uAV-�e"i�ien2 neu0ons KFi#u0e XCXA@B@C@DA un.ai0e� 2-2es2s@ 
.bSCSWY[@ .bSCSSUU@ 0es.e�2i4e*7LC Sin�e +EPSCs a0e 0e�o0�e� "0o+ �o2h �T neu0ons an� G*uAV-�e"i�ien2 
neu0ons in 2he sa+e �0ain s*i�e@ i2 is .ossi�*e 2o �o+.a0e 2he +a#ni2u�e o" 2he �AMP-in�u�e� s7na.2i� 
.o2en2ia2ionC No �i""e0en�es 5e0e "oun� in "o*� �han#es o" +EPSC "0e/uen�7 an� +EPSC a+.*i2u�e �e25een �T 
an� G*uAV-�e"i�ien2 neu0ons KFi#u0e XCXEA un.ai0e� 2-2es2s@ a** .dSCSXLC These 0esu*2s su##es2 2ha2 �AMP in�u�e� 
s7na.2i� .o2en2ia2ion in CeA neu0ons is no2 �e.en�en2 on G*uAV-�on2ainin# AMPARsC A*2e0na2i4e*7@ i2 is .ossi�*e 
2ha2 �AMP-in�u�e� s7na.2i� .o2en2ia2ion in 2he CeA is �e.en�en2 on G*uAT-�on2ainin# AMPARsC  
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Figure 5.4 
BM� and isoproterenol-induced synaptic potentiation of CeA neurons in �luA3-deficient animals. (A) 
BM� and 
isoproterenol application increases mEPSC frequency in CeA neurons from �luA3-�� animals (unpaired t-test, p^0.0332), while 
not affecting mEPSC amplitude (unpaired t-test, p>0.05). (B) �epresentative mEPSC traces corresponding to data in panel (A). 
Data represented as mean ± s.e.m. 
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Figure 5.5 
BM� and isoproterenol-induced synaptic potentiation of CeA neurons is not dependent on �luA3-containing 
AMPA�s. (A) 
BM� and isoproterenol application increases mEPSC frequency in CeA neurons with intact �luA3-containing 
AMPA�s (unpaired t-test, p^0.04Y[), while not affecting mEPSC amplitude (unpaired t-test, p>.05). (B) �epresentative mEPSC 
traces corresponding to data in panel (A). (C) 
BM� and isoproterenol applications increases mEPSC frequency in �luA3-
deficient neurons (unpaired t-test, p^0.0022). (D) �epresentative mEPSC traces corresponding to data in panel (C). (E) �hen 
comparing the frequency and amplitude fold change after 
BM� and isoproterenol application, no differences are found 
�etween �T and �luA3-deficient neurons (unpaired t-tests, all p>0.05). Data represented as mean ± s.e.m. 
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XCUCX De.en�en�e o" G*uAT on �e2a-a�0ene0#i� �0i4en s7na.2i� .o2en2ia2ion o" CeA neu0ons 
K.0e*i+ina07L 

To assess 2he 0o*e o" G*uAT-�on2ainin# AMPARs in CeA neu0ons �u0in# hi#h in20a�e**u*a0 �AMP *e4e*s@ G*uAT������� 
ani+a*s 5e0e in(e�2e� 5i2h a s+a** a+oun2 o" AAV\-GFP-IRES-�0e@ 2o )no�)ou2 G*uAT-�on2ainin# AMPARs in 
neu0ons in"e�2e� 5i2h 2he �0e-4i0usC A"2e0 W 5ee)s o" 4i0a* e6.0ession@ a�u2e s*i�es 5e0e +a�e an� +EPSCs 5e0e 
0e�o0�e� "0o+ G*uAT-�e"i�ien2 Kin"e�2e�L neu0onsC IBM� an� iso.0o2e0eno* a�+inis20a2ion �i� no2 si#ni"i�an2*7 
a""e�2 +EPSC "0e/uen�7 o0 a+.*i2u�e in G*uAT-�e"i�ien2 �e**s KFi#u0e XCYABA un.ai0e� 2-2es2s@ a** .dSCSXLC Ho5e4e0@ 
i2 see+s 2he0e +i#h2 �e a 20en� 2o5a0�s an in�0ease in +EPSC "0e/uen�7 in 2hese �e**sC These 0esu*2s a0e o�4ious*7 
.0e*i+ina07@ so +o0e ani+a*s nee� 2o �e a��e�C Ne4e02he*ess@ i" 2he0e is in�ee� no �i""e0en�e �e25een C20* an� 
IBM�`iso.0o2e0eno* 20ea2e� neu0ons@ 2his 5ou*� .oin2 2o5a0�s a 0o*e o" G*uAT-�on2ainin# AMPARs in �AMP-
in�u�e� s7na.2i� .o2en2ia2ion in CeA neu0onsC Ho5e4e0@ i" 2he 20en� 2o5a0�s an in�0ease in +EPSC "0e/uen�7 a"2e0 
IBM� an� iso.0o2e0eno* a�+inis20a2ion �on2inues@ i2 is *i)e*7 2ha2 G*uAT-�on2ainin# AMPARs �o no2 .*a7 a 0o*e in 
�AMP-in�u�e� s7na.2i� .o2en2ia2ion@ 5hi�h see+s +os2 0easona�*eC I2 is �0u�ia* 2o a�� +o0e 0e�o0�in#s �e"o0e a 
�e"ini2i4e �on�*usion �an �e �0a5nC  

 

Figure 5.Y 
BM� and isoproterenol-induced synaptic potentiation of CeA neurons might �e partly dependent on �luAT-
containing AMPA�s. (A) 
BM� and isoproterenol application has no effect on mEPSC frequency or mEPSC amplitude in �luAT-
deficient CeA neurons (unpaired t-test, all p>0.05). (B) �epresentative mEPSC traces corresponding to data in panel (A). Data 
represented as mean ± s.e.m. 
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XCV Dis�ussion 

In 2his �ha.2e0@ 5e 20ie� 2o e6a+ine ho5 �e2a-a�0ene0#i� si#na*in# �ou*� a""e�2 CeA s7na.sesC Fi0s2*7@ 5e sho5e� 
2ha2 2he .ha0+a�o*o#i�a* s2i+u*a2ion o" �e2a-a�0ene0#i� 0e�e.2o0s �ou*� in�u�e s7na.2i� .o2en2ia2ion in �o2h SST+ 
an� SST- CeA neu0ons@ as o�se04e� 2h0ou#h an in�0ease in +EPSC "0e/uen�7C In2e0es2in#*7@ a .0e4ious s2u�7 
sho5e� 2ha2 NE �ou*� inhi�i2 s7na.ses in 2he CeA 2h0ou#h a .0es7na.2i� +e�hanis+ 2ha2 �e�0eases 2he nu+�e0 
o" a�2i4e 0e*ease si2es@ �u2 2he7 �i� no2 o�se04e an e""e�2 "0o+ NE on +inia2u0e EPSCs ���C I2 is .ossi�*e 2ha2 5e a0e 
+easu0in# �i""e0en2 27.es o" s7na.sesC A �han#e in +EPSC "0e/uen�7@ as 5e ha4e seen in ou0 0esu*2s@ has �een 
"oun� 2o ei2he0 0e"*e�2 a �han#e in .0es7na.2i� 4esi�*e 0e*ease .0o�a�i*i27@ o0 a �han#e in 2he nu+�e0 o" a�2i4e 
s7na.sesC Base� on 2hese e6.e0i+en2s@ no �e"ini2i4e �on�*usion �an �e �0a5n a�ou2 2he +e�hanis+ un�e0*7in# 
2he in�0ease in +EPSC "0e/uen�7C Ho5e4e0@ si+i*a0 0esu*2s ha4e �een o�2aine� �7 Renne0 et 	l� ��� 5ho ha4e sho5n 
2he a�i*i27 o" CAT hi..o�a+.a* neu0ons 2o e6hi�i2 s7na.2i� .o2en2ia2ion u.on an in�0ease in �AMP@ as 
�e+ons20a2e� �7 an in�0ease in +EPSC "0e/uen�7C The7 �on�*u�e� 2ha2 2he �han#e in +EPSC "0e/uen�7 5as 
�ause� �7 an in�0ease in 2he nu+�e0 o" a�2i4e s7na.ses@ sin�e 2he7 �i� no2 o�se04e an a*2e0e� .ai0e� .u*se 0a2io 
o0 a �han#e in /uan2a* �on2en2 o" e4o)e� #*u2a+a2e 0e*easeC Base� on 2hese 0esu*2s "0o+ Renne0 et 	l�@ i2 5ou*� 
�e .ossi�*e 2ha2 2he �AMP �e.en�en2 s7na.2i� .o2en2ia2ion seen in CeA neu0ons in 2he �u00en2 s2u�7@ is a*so 
�ause� �7 an in�0ease in 2he nu+�e0 o" a�2i4e s7na.ses 2ha2 a0e �e2e�2a�*e in +EPSC 0e�o0�in#sC Ho5e4e0@ 
a��i2iona* e6.e0i+en2s on .ai0e� .u*se 0a2io an� /uan2a* �on2en2 shou*� �e �a00ie� ou2 2o �on"i0+ 2hisC In a��i2ion@ 
Renne0 et 	l� ��� �e+ons20a2e� 2ha2 2he �AMP �e.en�en2 s7na.2i� .o2en2ia2ion in hi..o�a+.a* neu0ons 5as 
�e.en�en2 on G*uAV-�on2ainin# AMPARs@ as 2he e""e�2 5as a�sen2 in s*i�es "0o+ G*uAV-�e"i�ien2 +i�eC 

 Sin�e 5e sho5e� 2ha2 �e2a-a�0ene0#i� si#na*in# �ause� a 0o�us2 s7na.2i� .o2en2ia2ion@ 5e ne62 5an2e� 
2o e6a+ine ho5 �i""e0en2 AMPAR su�uni2s 5e0e in4o*4e� in 2his e""e�2C Fi0s2@ 5e sho5e� 2ha2 AMPAR su�uni2s 
G*uAT-W 5e0e a** e6.0esse� in �o2h SST+ an� SST- CeA neu0ons@ an� assesse� ho5 2he .0esen�e o" 2he su�uni2s 
a""e�2s �asa* 20ans+issionC Su0.0isin#*7@ 5e �e+ons20a2e 2ha2 0e+o4a* o" G*uAV-�on2ainin# AMPARs �auses an 
in�0ease in s7na.2i� a�2i4i27@ su##es2in# 2ha2 2he .0esen�e o" G*uAV-�on2ainin# �a+.ens s7na.2i� 20ans+ission 
un�e0 �asa* �on�i2ionsC G*uAV-�on2ainin# AMPARs 5e0e sho5n 2o ha4e a 0e�u�e� �hanne* �on�u�2an�e �o+.a0e� 
5i2h G*uAT-�on2ainin# ones���C Possi�*7 2he 0e.*a�e+en2 o" G*uATHUs �7 *o5-�on�u�2i4e G*uAUHVs +a7 *ea� 2o 
0e�u�e� �asa* s7na.2i� 20ans+ission a2 CeA s7na.sesC  

Ne62@ 5e sou#h2 2o e6a+ine i" 2he s7na.2i� .o2en2ia2ion 5e o�se04e is a*so �e.en�en2 on G*uAV-�on2ainin# 
AMPARsC Ho5e4e0@ 5hen 5e 0e.ea2e� e6.e0i+en2s in #*o�a* G*uAV )no�)ou2s an� �e**u*a0 G*uAV )no�)ou2s@ 5e 
sa5 2ha2 s7na.2i� .o2en2ia2ion 5as s2i** .ossi�*e@ *ea�in# us 2o �on�*u�e 2ha2 ou0 �AMP in�u�e� s7na.2i� 
.o2en2ia2ion is no2 �e.en�en2 on G*uAV-�on2ainin# AMPARsC A��i2iona**7@ 5e 0e.ea2e� 2he e6.e0i+en2 in G*uAT 
#*o�a* )no�)ou2s an� "0o+ ou0 .0e*i+ina07 �a2a 5e sa5 2ha2 2he0e 5as a 20en� 2o5a0�s 2he �AMP �e.en�en2 
.o2en2ia2ionC I2 is o" i+.o02an�e 2o in�0ease 2he nu+�e0 o" 0e�o0�in#s 2o �on"i0+ 2his 0esu*2C 

In 2his �ha.2e0@ 5e ha4e �e+ons20a2e� 2ha2 �e2a-a�0ene0#i� si#na*in# �auses s7na.2i� .o2en2ia2ion a2 
#*u2a+a2e0#i� CeA s7na.sesC Ou0 0esu*2 sho5 2ha2 2his e""e�2 is no2 �ause� �7 s.e�i"i� .os2s7na.2i� AMPARs@ so i2 
is .ossi�*e 2ha2 5e a0e o�se04in# a .0es7na.2i� e""e�2C Ho5e4e0@ 5e �anno2 e6�*u�e a .os2s7na.2i� e""e�2 2ha2 is 
in�e.en�en2 o" AMPAR su�uni2 �o+.osi2ionC 
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