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Role of p11 (S100A10) in Depression and Antidepressant Effects
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pl1 protein (SI00A10) is downregulated in depressive-like states of human and rodent. Antidepressant drug treatment increases pll
levels in rodent models. We reviewed studies demonstrating that p11 levels are regulated in depression and by antidepressant treatment
and that p11 upregulation exerts antidepressant effects. Current studies on p11 underscore the importance of pl1 as a potential antide-

pressant target.
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p11(S100A10)2] A

SI00A100]2}a e Ee]&= pl1S S1002H(family)oll £31=
Salgolet. S100 TS 10~12 kDaoll adate 2
EF 3t|& (hand type) Z40](Ca2) A THERA, AL
Wz Also) Wh-gsto] 34 Thil Sl gk nlzict 1



gt 29 S100 S EET= g pll2 Zgolo]

2<% A% 112 (binding loop)l] &7} AJA
U3 BESSHA] gttt EAS 7L 8l
o}’ pl1& annexin A2} 234 (pl1/annexin A2 complex)
= A5t Alxdlel Qe 4 TilAES Al FHoR
F55t0] o]0 7S W = Qs gttt pll/an-
nexin A2 EEA|9] 334 TS i AHdER YA
Utk HEF A9} xeta AdS 9t o2 o] AdY
5 W e 2Ash, E3F A ze]utolA|(phospholi-
pase) A29} ZefAwm| =l 243}t Q1A (tissue plasminogen
activator, ©|3} tPA)2} & G A9te AE Zhgdlrial e

ZII 9»1]\]:]'-2)3)
2257 119 AT

pl1: & ZAof| WA F32Eo] glom, HojlA= tiu]d
(cerebral cortex), 3lt(hippocampus), Al%5H5-(hypothal-
amus), 43 (raphe nuclei), 23 (nucleus accumbens)©]|
A e oz deA Qo £8% GAES Hol
o A2Ed Aol 808 AgEo] Qe uhes
(H/Rouen mouse)E AHESE s=dtoll <8k, pll A
RNA(messenger ribonucleic acid, ©]8} mRNA) ¥F¢lo] 7]
of| A ZrAE]o] Stk pll WA= &5 AL AFAA
Ao M= SHIFICE? He} Adlo] HAZ ez pll Ta
o] FE3 208} pll knockout PFH-2)= o] -
T Fad AACAIGSAAL A7 | HAL AR
A B)olA &5 GARE FEFAFE HolFch™
) pl1S FEd(overexpression) A7+ HRAASF n} A
(transgenic mice)ol A & BWEPATol ALY &
3], A} =9 (gene transfer)7|HS o]-&sto] S dof| ARk
pl1& EolF o &2 7k 7] uR$- A= pll knockout HF-220]
A 2Ol 98 e} 7R OFARS Ho] FQich! Wi E pll
knockout PF-229] S} dllof|Aqt So]4 o= pl] U 3
EAIREY © ol &3 Fo| WHEA] ghlrh 5%
o] AR AN E S23 9] pll A oFo] FAdd
Ztol| v|3| Trago] Q= Aoz Hop? Zxaof 9] pll
9] 4ol 59| Wejgeol| Wl 4T 4= Stk E
3t pll knockout U= =54 3]1] 2}Y(passive avoid-
ance task)ollA HAZ 719 EARS kAT ol2gt 7]
o AR sfjutel] oA o & pll& WAAFHEY FEE =
|, ol2fgt A2 = S-&FolA Uit QRIS pll
o] Toigtth= A& oJu|git

Yeast two—hybrid screen 7|¥-& AF&3F Svenningsson

fZov o
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5990] ATtof| A pllo] 5-HTIB A2 EY 4849} A}l
FTAGO =N ST A MRS F4 Tl
2 Ageirial Hx B Qe 9hH, 5-HT1A, 5-HT2A,
5-HT5A, 5-HT6 N2 B 4=8A¢} DI, D2 =uyl =84
= pllat AR gh= AR HRIth Flo] A+tolA 5-
HT4 SgAete] Aozhgo] BuE9let” pll& 5S-HTIB<}
5-HT4 +8AE AZixHo R 53t 2 fiA|sles o}
3L QEYSIANZ)AL Al o] =8A19] F& SRR &
4 Ago] oJshd AZEYo] 5-HTIB ¥ 5-HT4 +8A1&
SABIAA cyclic AMP©]3} cAMP) Al ZAEA 2} extracel-
lular signal-regulated kinases(ERK1/2) ASHGAIE gFAF
Al71=E, o2t @42 pllo] IpdAE Aol Al
o =gt 192 & pll AE2EY =84 7|5 E3t
P = AR Btk

plle] 5-HTIB ¥ 5-HT4 $=8A|<} J52-gato] -9
2h8-& Yepdth= 57 pll 2 FEHe vk
knockout HF-p-2oflA] BFEFCE? pll FpEE who-2 5-
HTIB s=8Ale] 2l7t= AgHS 57172, B pll knock-
out UF9-2&= 5-HTIB @ 5-HT4 484 2)7t= Zgh
2AFH o] pllo] AIFAIEZ 9] Al 3H| o] 543 A
EEYU #8AE9 4= VM= A onlgith A
TRAA D mEmiEy] HAFE AEAIT] 2Tt ofA Y
(wild type) Uh$-22t= 5-HT6 4=-8-4|9] 2-8-A(agonist) 7} ot
Y 5-HTIB 9 5-HT4 $=8A2] Z-8A0l|A 212} 922t
£S5 ®S, pll knockout HF-20) A= 922 R8-0] A
=0Tt 3 open field HAFE S5l O R0 4
W o5 A8A1Y] FEJIEIE pll knockout T2~
ofl A= FRIER] etk

NE2EY =84 elo% T2 A tollAl= metabotropic
glutamate receptor 5|3} mGluR5)2}e] A4S A2 Kl
a19ltt” pllo] mGluR59] A2 2)(cytoplasmic tail)ol
AgstaL, NZFHO 2 F5to] 8AY & S7HIA
ATHGE A Itk= Aot} SFetHo]EA Al7A|
(glutamatergic neuron)®ll E°]& 22 plls knockoutAl%]
Te-AE 3 AR S B3k o] dAtolA= mGluRS
AgA 9] - 2-go] pllol oEH oz Yepdrh= 22
7423130tk GluRS d3AlEo] -9-22H-& vepdickar
A Ql=tl, olfgt 2-g-of pl1e] 7]5o] Hofgttt= A
oJujgitt,
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= oY TF9Y F-EAE0] T =S off up-A9
o2 9 sjufol| A pll mRNA Wae] Z7h= ek o
7totqle] Z717h ofBA pll WS F7MA7I=A] At FE
g 712 ofA7A] A A QIA] gtk o FhHO) AollA|
brain—derived neurotrophic factor(®]3} BDNF) A& A7)
7} gAFElo] pll Wele] Srkelthar B askglet” 13} o] 9
2 AZAM|3E(primary cortical neurons)oll F¢-2F-go] Q)
+ BDNFE AX[5l5e o pll Wado] S7Fskiet L 7174
2 BDNF7} tropomyosin-related kinase B(©]3} TrkB) <
A& A}=319 mitogen—activated protein kinase(MAPK)
= 23 Ao =4 pll o] S7HETH= Aolok o]gh
A|32419-2 BDNF knockout BH-2-9] Az 4|2} of =) o]
A pll W& 749k BDNF 1183 FA-SH np--20)A pll
U S7HE Kol FEANAE gRlETh ofyy uhs-
2] Az A2 EdS A X|5H pll Wdlo] Al7to] A
ol whet 3 S7Fsk=dl, BDNF knockout PF-¢-2~9] 4l
BN = AREYS HA|gtole od F77F HEE X
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TSR QAT LX173H W (Neurogenesis) 7}
p119] A

AA| A174A) A (adult neurogenesis)-S 500 W A Alt-
man} Das'"ol| 2J3f WiA] sfjute] ZAfsjollA] 22 H =i,
M=z S Alzs 24389 Al 23 (granular cell
layer, |3} GCL)T} hilus®] A% (subgranular zone)oll
Qli= AFEA)2E (progenitor cell)9] FA2E(daughter cell)e]Tt.
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ZAIE0] A9 sfutoll A AZEA A fete)
A=l Qdl] 24%tE]= cAMP 4G

BDNF W& 9] Z7P7} A7 8-S S2A17])= Ae
E]_Eq;qj—l (})\)]\Tq_‘lZ)B)

ZEF 28 (fluoxetine) B7[F0= vk sfjute] A
SA(cell proliferation) 2 AN ZHAYE S7HAZITE &
Z o] novelty suppressed feeding(©]3} NSF) #AAFlA]
EFoAHo] A2 YERS=T, simtel X-4 =
AHX-irradiation) 2 AFAI 2SS ARAZEY 94
go] A=k T3 pll knockout BF-20]| 4= NSF
APl A Ko S oM 9 gh-o-22hg-o] TAFE|A] F9k
ot whebd, NSF gAtollA EF0AE0] 9198282 sfjuf
O] AN A} FHAE], of7]o] pllo] Fagjt JTE o
L Ao g Helth

Oh 5'99] o] oJ5}H, Aol A pllo] annexin A2}
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ed Actin—dependent Regulator of Chromatin Subfamily
A Member 3|3} SMARCA3)0] Agtsle Ao 319lx]
Itk pll/annexin A2/SMARCA3 3% E3MA4= 444 &
3 2 BA7} dojuf= 17|14 B E (nuclear matrix fraction)
of lx|ske] A-g53iek ol o] HFHA|l= DNA-ZF
213+ (DNA-binding affinity)& =0]1l, 14 F-4=ke] A
AP B ZTIAFIE Ao R Heth ZROME A7|Eo
Al TRe-2 Sfjute] z]AFS|o|A] pll/annexin A2/SMARCA3
E3A7F S7HE otk Aol 2l E Y. SMARCAS3
knockout HF-20 A= 95 I 531 5ol of7|=|A] ¢k
o} wgbA] plldt= T2 SMARCA3S] £418 98815}
+ Teo] glo] Helrh Iy} of g mhe-LoflA EF A
HO| A7|Fo =2 QIeh -2 9 FEQHa I SMAR-
CA3 knockout HF-220]| 4] AsjE|glom EF e Fojz
5714 3ot Al7gA o] SMARCA3 knockout TH-29]]
A ZAEALE o]et A-A352 Q18] pll/annexin A2/
SMARCA30°| g--&A] §F3-2] 583t 24Ixt= 283t
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pl1& Aol 4] Bl olLfz} A3 9] W (extracellular sur-
face)oll Al ZZ(tissue) tPAQ} Agtsto] AlEAHg-3kct tPAE=
Z2}=u] = Al(plasminogen) S ESAIA A|3EQ] thiz B
8| & 4> (protease)?l Ze}=4l(plasmin) &2 ASkA|ZICE”
tPAC] <Jsf] ZdetE Eek=Tle AFAIQ] pro-BDNF(pro
BDNF)E mature BDNF(©]3} mBDNF)& HgHA|7]= Ao
2 SRIFILEY o§7]14 pll& AE| HHolA tPA/Zet=



) =7l Z-8-3to] mBDNF %% %771tk pro-BDNF

+ p’5 neurotrophin 8412} =2 sHE-& 71|, Al
Apd @ 37k 4aA(anti-plasticity) 75 UelY = Ao w
oA QIck”™ ¥hH, mBDNFE= AZAZE 2 A7k
S ZRN7|= AlsAGof Tost= TrkB $-8A40f 2835
o} 2e|B 2 pllof 93t tPA/SetRu|=7 S0 2 <l
Z7Fel mBDNF&= 721 H o &2 sjuto] AlZA| Ay
of FFZ v Ao R FAT 4= Qlrk TS up-e-2of At
2l >5S AIFE 1 pll, tPA, mBDNFQ| @& Z7} |
& 2k-go] WAEYEY),? ol2gt Ay} JA] pllo] tPA/
Zatan| e Alo] 2851 mBDNF 23S S/ 24
98285 Yepita 24wy

Ql

oo o

KO E71Q1(Cytokine) 2t p119] A

=% SR dNoflA] AAF/ AelE7F](proinflam-
matory cytokine)2l IL—lBﬂ- tumor necrosis factor alpha(®]
St TNF-a) 9ol S71=o] Qlow, a/d At oF A =&
el At E7IRIS o2 Shxke] JRIL FAkgo 2 o8
/S AN, &5 SAfoA LR Alo|ETRI0|
hypothalamic—pituitary adrenal(HPA) Z(axis)S ZAISHA|
7= G o9t A& AATER Q) &5 ERfellA Alo]
E710lo] Z7lRlthe 7Hdo] AIQEI e #70 gk-o-&x) 2]
FHF2HE ok B Eie

HHH, FEAdoA] A9d AREY S AA (selec-
tive serotonin reuptake inhibitors, ©]8} SSRI)2} H|AH| 2
o|=4] F¥=oF& (nonsteroidal antiinflammatory drug, ©]
3} NSAID)S #4835t A 392220 Asf=|Qciar ¥l
E|QJr} 0% up9 o) SSRIA oFEQl AJEHE SZeH(Citalproam)
9 E2 QAR A7|FoIslS o AFYHolA TNF-a2t
interferon gamma(IFN-y)7} $7F= 3L, 0|23t ] Alol&
711 S71= <Qlsl| pll H&o] F7HE|aL oo] 9280l
Uelt= 2o &2 SIS v, 349} NSAIDS!
ibuprofens &7 T3S W, ibuprofens F-+2A| =2
¢lsl S7He pll WS AeA7]aL 28-S Adlish=
Ao 2 Uepylt), ol2fgt AtAu= 15289 &3 At
52 gAC 2 A9t Sequenced Treatment Alternatives
to Relieve Depression(STAR*D) S172] glo|EE EallA =
RIE=T, AR 28y} FHSFES T 583 A
HE0| AEEIHTS B85 AFEET A= Auflgol
] 34T ol NSAID| &Jsto] Ao|E71Rl Ferf Za
Ear o] 2 QIgt pll WAHATF & W5 FUATE &

BAI0| Aol YATTHE AL Rolzrt ofo] tha o
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