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= Abstract =

Tyrosine kinase B (Trk B) is the intracellular receptor for the brain-derived neuro-
trophic factor (BDNF). In order to study the relationship between the neurotrophin
BDNF and its receptor Trk B, the productions of recombinant Trk B proteins were
estabilished and the following results were obtained. A partial Trk B gene of rat brain
was cloned into E. coli expression vector under the control of T7 promoter, When these
partial ¢cDNAs were expressed as recombinant partial Trk B proteins by addition of
IPTG, they were accounted for about 20% of total E. coli proteins, displaying a molecu-
lar size of 38KDa, Partial Trk B were purified and refolded by metal affinity
chromatography and dialysis showing 38KDa as monomer and 76KDa as dimer, respect-
ively, After three times immunizations of rabbit through six weeks, the polyclonal
antisera were separated from the blood, and their specificities and titers were
investigated by ELISA and immunohistology, respectively.
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Neurotrophic factors® F4 & & hippocampusoll 4] 7}& A WEs Yt
7AANA AAA L] AA, A 2l A4l (Leibrock et al, 1989; Ip et al, 1993a, b).
of 33l og-& stuel (Davies et al, 5o} dwdle 2452 Trk A, Trk B,
1986). Nerve growth factor (NGF), brain- Trk C 8] Trk DZo) glr} (Kaplan &
derived neurotrophic factor (BDNF), neu- Stephens, 1994; Lindsay, 1994). 4]& NGF
rotrophin-3 (NT-3) =]i neurotrophin-4 /5 o 2R 284, Trk Aol i dFE n)
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23 slo} ¢A=t BDNF8t NT4/5 2|z
29 AT £2A Trk B 75| =3
Ae & d7se A gtk (Klein e af,
1991; Altar et al, 199). BDNF/Trk BA ¢}
NGF /Trk ARl 3L Aol wgtor} 24
57t AHel chzch 3As, BDNF/Trk B
FHAZEL F2 FEEH 2 $71 4R
wy, 38 %7 clze] (Altar et al,
1994), RAEHYPA AAAGANN F= L
#HaePg £ 4 giek (Phillips et o, 1991:
Connor et al, 1997). &4, BDNF+ NGF2}
t}= 7 trophic &3d}o]#le] glutamate 4%
Aol f& Eo]d synaptic transmission &
73780 glomy (Levine e al, 1995), °] &
Ao g ulnlgle}l neurotoxic EIE Wil
4% 9t} (Gosh ef al, 1994; Kang & Sch-
uman, 1994, 1995). wt2}4] BDNF /Trk BA|
of ofd 7z A, dmdlelniy 7
gy 2 AP AAARE ol
St olol W A EcHAE WAl AA
Hel AgE F Aol

2ejsle ® olFAE BDNF9} 279 4l
IV 4442 4eld Trk BY Azg=ky
AL E. coli systemollA] o ZAJAkslo] gh4
g4 AAANY Z1AAdFet Agel A%
izl 39t ofr] BDNFol wjslAe =
A Helst shAdslo] gAYz 3}
Atz F oF AAARY A7 Ao ol
A Zgstn JexE A5tz Y. BDNF
AR g ot 2R &4 Trk B
F 53 7AdTE HfHolmnz Axg Trk
B zhAdel oz} Aalat Re], a2eln o)l
o]-&& Eolga] Aabe] gFHUTh sl
T7 promoterste] E. coli $¥WE]-E o] &3
Trk Be] x4l F438l4 asriea
2HE o] 83 Hd Hejwdlew #4543
Trk Be] AAE olF3e. zeln F42g
¥ Trk BE& E7o] wad3le] A3tz e} Eo
Aol wold 2719 Bo|gA 5 Aarelglr),

ERITE

pET28a-Trk B plasmids F&: =1z 3
HE Aot FEFAVIE $4stz RNA-
z0lBE o] &3l WiF o] total RNAE F
Z3rl Oligo-d(T)16& o] &3te] gHAEZE
uk$-& A}7|m Trk B primers® PCR3}o]
2719 cDNAE ode=o}h Ewxlz pT7 Weg
cloningsts 1 Eelzrled &30k F%
& pT7-Trk B plasmids®} pET28a ¥ & g
£ A& &L BamHIF Hindlllg Z+2 37¢
o A 3417k Aelste] #etdl LEE Rl
I, 16TColA 124170 ME 8k Zlek A
H AHES telglelo]l HelAlFlx, kanamy-
cine 2 A#3sle] pET28a-Trk B plasmidse)
ZA] % colony PCR3} Agasden Fal
ot Aoldl Fefzvlze drvidE Fal
3la, FHFHer E coli EHFF BL21
(DE3)& AHelAlzlch B Aol AH8-& Trk
B 9471- 92 =53 2t Sense primer
(2166-2186bp) =  5-TCATTGGGATGACC-
AAGATCC-3'0] i antisense primer (3111-
3130bp)+ 5-CTAGCCTAGGATGTCCAG-
GT-3'¢]ch,

Az Trk B E8: pET28a-Trk B plas-
mids% %331 g FELFE kanamy-
cino] 2% 10mlel LB wjxlol4] ODscool
0.6-0.8°1 =A wiekg cb-§ 1ml aliquots&
Adz, velz] wgde) IPTGE FHZF¥5=
1 mMe| 5A o] whlAMAE fx3icl
ok 54] 7159t A7k & 1ml aliquotsE 3 3}
o Agg 2ok vt elE Y41g # pe-
Hets& X o 1004 SDS sample buffer
[100mM tris-HCl (pH, 7.6), 4% SDS, 20%
glycerol, 40mM mercaptoethanol]& go]
ok, #E Fol 5% Fds Asx, A

a3l9l sonicationg AAjdle] Lo T}
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odkol 15% SDS-PAGEe] Al&-% loadingst
3 50-80 voltell 4] 3A]17t o] &3} coomassie
bluegd o2 3l 10%4) x4 /30%w ek
% Sdo 2 BAF ),

A2 Trk B £ 500 ml wjokHoz 9
o e whler AM2Y Trk BE oy A
Abgkch, 9lAlsled wbwla)o} pellets® meoex
AHgdoz [50 mM Tris-HCl (pH, 7.3),
100 mM NaCl] 13 A&t 6M urear} %3
% binding buffer [5 mM Imidazole, 0.5M
NaCl, 20 mM Tris-HCl (pH, 7.9)]% 4=z
dgol 2417 kg F sonication®el, F
9 £9% A387198 20,000 rpm, 4T
oA 2217t A’y A2AL FuE his-
tag resine] So{lE Zelell YW1 resing 5
2ole] Adge] [30 mM Imidazole, 0.5M
NaCl, 20 mM Tris-HCl (pH, 7.9)]e&z A
3, whz|ato] AL [250 mM imidazole,
0.25M NaCl, 10 mM Tris-HCl (pH, 7.9)]
& Yol A=Y Trk BE #4428, A
Lo wAek 12-14KD2) dAledo] B4z
o] W3 6M, 4M, 2M, 1M¢] urea @ PBS
2 oz HAF FA45e] refolding A7,
aquacide (Calbiochem)y} centricon (Ami-
con)e 2 F&H3ch FHH AL 15%
SDS-PAGE® #ql3li, =& &3¢,

A Q43 Feold HM: F4uEdE Az
# Trk BE FoldAE 47148 E7]o 50
g /kg &FoR 650 AH 33 FAE T
o}, AwlA WHde Az=F Trk Bl com-
plete Freund’s adjuvants& 1:1 %du]gz
43 sonicationdle] Boll o] =Rz &&
Ax9 micelle A& 5o AH&3d, F
W= 3% Fo incomplete Freund's adju-
vantse} 430 2] micelle Ale] 2 wlEo] F
Alsla, AwAe v 3F F Ese) e
Wleg FAg ekt Ay 159 & &

78 Aoz dE 7%, 500C =
olAl 3087 FHEAHE v FASAA Y48
o FolgAlE £eljteh E2H anti-Trk B
&4 Al Aslee} EoliL ELISA
9} immunohistology W& o2 74 3hc},

ELISA: 2, 5 % 10 sg/mle] A= Trk B
€ 96 well immunoplate (Dynatech)el] 100
A/welld ¥x bl WAmeA <l
AZg AAsL 2% BSAELHoZ Ao
4] 2417} blocking®tel, ZFvwiz Rzl 4
&4, anti-Trk B o+&&4 A& 1000,
2000, 3000 L2}i 50000 2 3] 4ste] Aol
A] 2417} i okglc}, TTBSEfe = 33 A=n
3000v] 2 34 =l olx}&tal, goat anti-rabbit-
IgG-POD conjugate¥ 147+ wj<kslx OPD
Z1dgd ez walzte] 410 nmolA FRFE
£ A9

Immunohistology: sletslez znujx
A HE o] §3le] 99 ELISAo] ¥+
3 2L who g HdPAE AAd) 7
3 Asinw], stelaleor Zelg o A
% xylenee & sieldl-g A|Asx, olelgz
t}A] hydrationsled 1% FAr3b44 46 308
7t W&, 5% BSA&e g blocking&
1A 7k AAstn, PBS® A" AA 274
27} rabbit anti-Trk B o}&&4 Al 24
7k wiekgch. TTBSE&ez 331 #x 3000
W2 3 A% o]x}gA|, goat anti-rabbit-IgG-
POD conjugate® 1417} wjoksl DAB 7]
AgAoz WAty HClERoz %ol o
2T AYEE vadch

oo o
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MZg Trk B sz &a: 939 Trk
B cDNA®] CDSel siwtate 3 ajakedr)|
de] a7 2466bp (665bpelA413130bp7tA])
olt}, L & C-terminalZ2l 965bp (2166bp
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oll4] 3130bp7}=l) 2] partial Trk B cDNA%
W] total RNAZ el FEslo] pT7
wlelo] Wi, o]& ctA] E. coli ¥ el
pET28ac] A ¥Azlv}. pET28a-TrK B plas-
midsE EZ&#&se FUE Adisdez
geoldta, 2 PGrvid-g #43t< open rea-
ding frameg #HelFc FHH Felzv|o
£ 23ty e 8¢ BL21 (DE3)EE
ODsooo] 0.6-0.8¢] = A wjoFdt %, IPTGE
HFF57F 1.0 mMeo] slA A g =y
Ao Az ¥ A7~} Figure 1Ao] veht
qom Alzro] =gl wtel of 38KDael i
Fete Az Trk B shidel 8] F71
Elglen] oF 4417} Folle HaAwtwA el 20%
of et AZF Trk BE L) ol &
o dFPAE e DA Fde] fxd
500 mle] wjokel o g ® gl ule]g]o} pelletsE
22 % 6M uread =23§slE binding bu-
ffero. g 2417k A-gollA] wiFstx 3024 5
W] sonicationg AAEch QAlsle F
Z°4q} his-tag #ao] AL A Fdor F
3] non-his-tagged = A5-& A A =}
Auto g AALHAe g histagged ANRF
Trk BE &438dch delel & 12-

14KD Adt <doe] FEAgAel H3 6M,
4M, 2M, IM¢9] urea W PBSg¢oz H43)
i SDS-PAGE® 2 7ZAagE Qg 2M
ureacl4] 1IME FAEuge YAs7 A7)
7] A1#&gen] PBSeze] Mo Frd H
Alste] 80%9] HAA St 20% A9 A=%
Trk BE #egich AAAME 95%0]4+9
428 oF 5 mge A2Y Trk Br} dojzle
w, 2 2AL 90%¢] 38KDa =H9l#lel 10%
Axe 76KDast 114KDasg] o|F A2} AbFA)
2 o]Folz <} (Figure 1B). £doAe o}
A AL ok (500 ) M=% Trk B7t o
ojgeon 2 AL Adalet vt

gA AT oA A LAd4uE 4
328 A=3 Trk B (50 pg/kg)E 657
of X 3319 E/HdE A, 2R
FH4-e¢ 223 9c, A=A anti-Trk B o
FE24 $AY drte A=Y Trk B w93
o] i3 ELISA wheg ZM4sldn (Fig-
ure 2), olAL sluivlen ¥yl WF o
A" 9 immunohistology s %3t A
=} (Figure 3).

A) Trk B expression
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Figure 1. Expression and purification of recombinant Trk B proteins.

A) Time course of recombinant Trk B expression of pET28a-Trk B plasmids, M: protein
molecular weight marker (Bio-Rad V5231, Mid range).

B) Purified Trk B proteins by his-tag column were analyzed by SDS-PAGE, T: purified
Trk B proteins, M: protein molecular weight marker (Bio-Rad V5231, Mid range).
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Abs.(490nm)

DContro!
aTrk B 0.2ug
BTrk B 0.5ug
BTrk B 1.0ug

.5000X SOOOX ”2000X 1‘000X
Serum dilution ratio
Figure 2, ELISA results of anti-Trk B polyclonal antibody.
A) Control B) anti-Trk B antibody(3000X) C} anti-Trk B antibody(1000X)
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Figure 3. Immunohistology of rat brain with anti-Trk B polyclonal antibody.
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gt o] ELISA A #olA, anti-Trk B o}
F&4 FA7F 5000018 s E d=E
(normal rabbit serum)s} ¥k eolE w
gom, I8 F4e ko] 0.2 pg/ml7tz|
= 2z A8 FEse] AT 4 3l
£ 977l & FAS) wEoA S RoF
Ark. ob&#l o] FAE ol£3 WF HAH
o] HqANME Figure 3ellA Hizupst
Zrol iz AR AeolE vellglen
100040 &} 300091 &2 34 = anti-Trk B =&
EA GAE ol &3 Wadd Mo A A

ZAS Al E 2 BAFE Boldol ¥

2 FAYE E9stadcl
o &
2y AFAEo] YAFAHEs & NGF,

BDNF, NT-3, % NT-4/5¢ &
phinsell w3l Az=FhRAd ABAE Mada
gt iR o Aatske] Aol mrlelr},
dA 7bd, dzslelwy Wl sialeydl e
tE YA A AR FlF4E ol neu-
rotrophins®} ZAFY FEAEE o] &3 A
ZAAE ATt 2A FuElL et olel o]
€ A AAY Foegy mA wFslea
ol Feofl Wt kel Azgehlld Aate] I
a3k, 2o 4§l Bt gFHcel
2 A5 E3to] T7 promotersdte] E. coli
$¥le] pET28aE o] &3 =% Trk B
"H’&}% o R EE gAakH el AjxEle gl
ok obg# AAAEY zelATFEY AR
w7 & o] &3 slzdTel e Hed ¥
SoldE 7t gAlE o A=F Trk B
2 Az UNES o& aftHojgdrh
olad doz AL A, gzslolwy
2 FZley st 2 A" PA A7 A 3o
A1¢] BDNFs} 19} 48 Trk Be] ¢l
F-oll gle] (Connor et al, 1997; Suen et al,
1997) o] M=% Trk Bt 2] Bolgx] A
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