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Abstract

Tomato (Solanum lycopersicum) is a perennial plant belonging to the nightshade
family (Solanaceae). In Taiwan, tomato is one of the most frequent causes of allergy
among vegetables. Sola 1 1, a profiling is a major allergen in Tomato. Due to the high
identity in amino acid sequence among plant profilins, cross reaction usually happens
among tomato, other allergenic foods, and pollens. The aim of this study was to
construct analytical platforms by using both immunochemical and molecular biological
methods for tomato allergen Sola 1 1. First of all, we cloned a 396 bp cDNA of Sola 11
from tomato ‘= £’ and produced recombinant protein with E. coli expression system.
The recombinant protein was named rHis-Sola 1 1, and its molecular weight was 34
kDa. Second, this protein was used as an antigen for mouse immunization and
monoclonal antibodies production. However, the specificity of the monoclonal antibody
against rHis-Sola 1 1 protein was not as well as expected. The hybridoma for
monoclonal antibody production had to be further selected. In the determination of Sola
1 1 mRNA expression, the primer pairs of real 5, Actin3, and 18S1 yielded the optimal
results in PCR efficiency and PCR quantitation slope for relative quantification. After
the analytical platforms were constructed, we selected twenty tomato cultivars for
determining the mRNA expression of Sola | 1. Furthermore, five growth stages of
tomato 'Tanya’ were selected for discussing the relationship between growth stages and
mRNA expression of Sola I 1. The results indicated that the mRNA expression of Sola 1
1 over cultivars would be different, but the variation trend of the protein expression of
Sola I 1 was not the same as mRNA expression. The mRNA expression of Sola | 1
would decrease along with early growth stages, but increased in the overipen stage of
tomato’Tanya’; however, the variation trend in protein level was not significant. The

quantitative analysis platform of Sola I 1 protein has to be further evaluated. Finally, we
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have constructed analytical platforms for evaluating tomato Sola 1 1 allergens in gene

level.

Key words: Solanum lycopersicum, tomato allergy, profilin, Sola 1 1, gene cloning,

quantitative analysis.
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o B T sk AR FE A AT Yl SRR E B 0 KR o IgE dRAl
FARML B ETCRE TR EAR L FBY gE €2 EahEL T
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s

4o et eiif o Lk & (Cianferoni and Spergel, 2009) -

B. 2t IgE %2 & %457 (non-IgE-mediated food allergy) » * £ & fm¥z %

S

212 & 54t (cell-mediated food allergy) >t #f & F-iEacF e 4 & 72 = >
R Pwe TG T wizsd z“i"%’ fald sk en4 ¥ (Lee and Burks, 2006) >
WBATE RIS EHT BRE TR FRSil AR F RE RS R
(tolerance) » = JF’f FenTfgrs B o 2 IgE %22 d Rifac Fla Wz T wiez H
Wohmig erE e o F A B A G 1E 448 P PEIS A B A s B4 BR Ak & i)
RSl BARE R s ) N AR A FEEG A SEANER R P

Forrb B ¥ - 20 0 857 @X ¢ (food intolerance) JE sk 82 2L IgE %7 2

-

8 AT R SR MEN . B B AR R B E R FIANE L
Bk o TIOR8 BB AT ok o SO AP R g A R BT R AL
G L R AR S K SR E LS A g S S A F R AT
RA TSR T B g S G LR o @ R ehR (T &3 5 g o (Bulks
etal., 2012) -

dOHE R RS st R e S KRR AR R LRk
Lt km T2 a0 E v pRat % (4 (oral tolerance) > F At B X A G T
‘w? (Adaptive Foxp3'CD4" regulatory T cells, iTreg) #p Rkt » P %0 3887 it ko F] 5 {4
ABER T o v S itordsd Rhiir L Fla gt sy

(reviewed by Curotto de Lafaille et al., 2009) » % & & f a7 » 2R/ > & FiEaC R
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RAEAFER DS X 2R B F/EE L 0 9 33% sk ik A s4
Hw o v g caffasg oAy R E A% % F M (Hughes and Mills,
2001) e A B FRAFRA T H? GF 25% € 22 8 KETF i (Costa et al,
2012) - & d g g 2 @S G At ] 0 AR 2 F 2-8% 0 A
P~ 94 2% (Cianferoni and Spergel, 2009) -

d0 L EATE R A B ki F L R F R ESOR > Pl F RE g
2004 i " afEACREN T + #3ki2 %, (Food Allergen Labeling and
Consumer Protection Act of 2004, FALCPA 2004) » i3 FDA *#.7_p 2006 & FF
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WP R (R A ERER) SR Y FERS T 0§ A a2
£ *FL;p’a (Gendel, 2013; Luccioli 2012) e A R @35 R 4 & FFa08 2 F R AY
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ROBHRAR 01PF 0 T A4S RS 0 i F 8 ST

TRk b 8 AR 3T 1942 EARSE D o F R IR ok AR RATHR
o3 7 A EHIN AT R & A 4 A& (Tuft and Blumenstein, 1942) {4 3 =h
FEAFR o - ATl IgE G Mo BHY - BT ESRE T
WET BT AL VSRR ER R A IgE ¥ A MY - SRS

B AT bl4ed ic Solal 1 F-v 2 pF > Fl5 ok Eac R e §iv Solal 1 39 o

SHET DO Pl BRIP FR D IgE i § &2 4 4c Solall Fv g > TiE- &

P e
IRk e (07 % dwe s R R IR R R 1Y s 3R) B8 FRARER S i
A B bdrle iR AR T AL TRTIZ AR F 0 # BHE
SeslAzg W F i o
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15. ¥ Leh§ RiEsT

St Ed S5 hid AR AT Bt LA ER LS F e
?@fa’ﬂﬁ‘!oé}g%.} TR G T ErES R R S B A S T S
b m AR E AR A BT SR G kR EE TR T2 A
E. # & (Sampson, 2008; Rancé et al., 2005; Harrop et al., 2007; Ventura et al.,

2010) ¥ VA FEE 3 ILICHEE B4 L AF L B G B A

—

By g Fos A H LB BE L IAEATE B - s a0 ¥ BRATE

&
R L LR S ST PO TR § TN N N I RN B A
bR

~ 2~ ~F B 5% (Wuetal, 2012) ©
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WRROGT EER AT, c PRFE 2@ F 28R ATT 50 2477 A~ 7
S A R ARR S8R BRRDTE -

FLH G REACRDAI R L AREAN S 2 BB 2 & BBk E
AR R LR AR SRS o - HRITHE R £ 2 3 B R o
LR BRI A RS R SR o RA o L RBEAE 2L
W FEEREFREM R BRI SRR B FE T - PG 0 -
ARG EEBE BT N R - AR - AR TSR e A
wr LE GG REAR o e FET SRR h B F ¥ A (Heick et al., 2011 5
Costaetal., 2012) -

BEHLOHEMPREEE S R WHEFREPRES 473 AR 7
a1l fRE e ERANZE PR FRHFLEEF I 8 &
FHAAPRE o118 SERR O R P EEEETE T HE SESCRFAE D
LG s B LSRR AR o 2R LR S REATR T

AIEZ DT AT R

=~ FEREAT
2.1, g5 ¥ ehi RFAR

TR EREACR LR G N W REN LB R P RE
& M FE 740 T (reviewed by Ballmer-Weber and Hoffmann-Sommergruber, 2011):

A Py FE ﬁ%] #9 & (lipid transfer proteins, LTP) > * # % Prolamin
supersamily F2%ec g% ¢ ¢ EF T LTPs RIFHTR S F 26 Ao~ + &4 79
kDa, ! $p st R L3 L fitis? » ¢ Z R FH it Arah9~ ] % Tria
14 &4t ¢ 5 LTPs 2% > W35 5 RE2 7 Vi L jfEbp Eai g
fend e o ¢ de LTPs @ac R 39 frh  aft i gi% @ 24 2 LTPs T

At R ¢ 7 %40 Solal3, F & Allc3, # %§ Dauc3, +*+ Prup3 % -



B. v 3-d B & F-v  (profilin) o fE 4~ P © & Fw 0 profilin AR © F 24
Ao EEPE= LTP REFEAR > FREAFT LAY > FlA EfFa it ¥
profilin R AT e, % g & éi?'}f%,} profilin 7 3 = #& LTP RIZER R 5
e e ik Y 75 2 profilin AR ¢ 7 hiv Solall, FF Apig4d, & & Cit
la2, =% Mani3 % o ¥ *bE /L E 8 > 1942 £ Tuft & Blumenstein 7 =< 3
e el AT o b 6 kEF AT Betv2 iBack 0 ¢ Betv?2 igagh o~
K3 profilin 7#2% -

C. f=Hfi-#k L %47k (major white birch pollen allergen, Bet v 1-related
protein) ¢ % P ¢ JEE T hfERTT-H Bet v 1 AR F 17 A0 AFEH 1T
kDa, ™R L3 e fafed @ > SRy latex FRER FIGHEp g # 2 2
F s @ R4 Bet vl 39 7l B g g Bk @R EER S AR ot gk
7 F 2R Betv] Atk e 7 f4v Solald, T¥ Apigl, # B§ Dauc
1, #% Maldl % -

D. # % 5 # ¥ ¢ (Thaumatin-like proteins) -~ # % ¥ ¢ JE #F 3_»
Thaumatin-like i#Bac/h = =3 7 f&> %5 1> »+ 5 20-25kDa, 432 & 4
Tt gy Moo ogik ¥ 74 2 Thaumatin-like #5c R ¢ 7 5 & % Actd
2, #% Mald2, § % VitvThaumatin % o

E. p A7 Fps (endochitinases) o g% ¢ © J& # % ¢ endochitinase E57 f ©
wp 6 fo A+ E X 2535 kDa, A1 44 T By REAfRE Fe ol
TF 3 Moo g% Y 75 2 endochitinases 5Tk ¢ 7 4 E Mus xp Chitinase,
ft4 Persal % o

F. & % B pE-kfzps (B-1,3-glucanases) ° =% » © J& # ¥ ¢ glucanase 4Tk
chry 5 A AF B 2535 kDa, A&V Y FEA R Fle B
B-13-% FpEd M o ¢ &g % ? 7 F 2 glucanase & A ¢ 7 & 3¢ Sola |

Glucanase, 3 % Mus a Glucanase % -
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‘és]g'x?,;‘;z‘,;‘\&gggﬁ,ﬁ bR Fe mslAe B F R T iRz b H B g
Skl N :},iabx]ﬁ'fi") v AKX RALBRT T o bldrgi % cnif § 1 f# peroxidase,

S ULEE o PR AR T A SIS AR e

FRERRAR RS Y F 5 AR AAERE 0 Fk i S G AT kT
3 8 Silace 5.7-11.5% =+ (Zuidmeer etal., 2008) » iz £ < }F*J%_P ¥k Bk
SRR PR TRRIR ) ERORA T L ES Y iR

EREBRERY G-

2.2. ¥4 profilin & profilin-pollen 2 F

f& 4~ profilin #5v# F-v (actin) 1% & 2 A F v (binding and regulatory
protein) » 4 L it 24 HMchd £ EFT i TR e FE S e B
Eho~ e bR R 2 fo szt £ 5 4P B (Staiger, 2000 5 Wasteneys, 2000 ;
McKinney etal., 2001 ) > » f454 4 £ & & hjd—v B> BiLF a2t & s 2 ¢ o
o4 profilin 2 - faskk 9 » £ F E <[ 55 14-16 kDa» jiZa 3 L fE4
8¢ (Gibbon and Staiger, 2000; Ramachandran et al., 2000; McKinney et al., 2001) »
1991 & 7 = p #&=4+1-4 7 % R profilin #F2 Bet v 2 &4tk (Valenta et al.,
1991) > @ (67 T BEom A IR enfols ~ X~ T4 B AH B FEE R E DR R
% A_ profilin F-v (Valenta et al., 1992; Vieths et al., 2002; Lopez-Torrejon et al.,
2007) o

Profilin #-¢ & ® S a7 A 7T 2 S4pipg » i LR FGE GE
> # profilin i & 5 75% 12+ 2 K 74p 0244 (Radauer et al., 2006) ; Hauser %
Ay dg N E b G 39 B aATeh profiling ¢ AE IR 0 P gkt & AT Profilin ik
LR F4e R i 90% (Hauser et al., 2010) » ¢t » profilin 3¢ % 3 ffidr Th

frd i Milded & 22 K i (Bulks etal, 2001) ¢ % ftd 1§ 20% $HE



ek 2 s st 4 2 IgE ¢ 7¥enF] profilins 5Tk (Willerroider et al,
2003) 5 ¥ - AR E R - L EEEETRESCOLE 0 I O HA AR A R
Bed A0k oo & pRRIE AT ERTREREF LY 0 TALHEY S &
E#B e IgE 3248 (Ebner et al.,1995) ; d »M4a 4= profilin 22 <34 2 {54 4 & F

EAF IR K 0 i@ Hsﬁazﬁ_—‘kmi{az}ﬁ&;wﬂ s e PEEEEL R 2o
= '&#c’iif’:'/p_

31 Faci A

# 3c (Solanum lycopersicum) » * % 5 & =4f » Zacfach fack - & 2
FhfEd o RAN 8 WG AAP AL R IR ER T PREFLR LT F - A
#v?’,%iﬁjf%ﬁ%‘i?ﬁ B AR R ARMARITLE L G E e 2 80
o M A -2 e d FFT AN BRI RARE A FBPR o
oA 1895 E A pAGIERB R A BELERFTEFEA R > fiv

hoo S L gARE TSR (0 1992)

FicEW@ AR 2 FEBF GBI ELTRFE RDOLE Fici R S

fhfE o LA I ANREE LA IFRFLF LR R2TFLNEF
B

—=\
[ SX)
‘J-_.

!
s
5
<

Qe
k'l

o

o

R AR EEE R SRR L SR
A RS e RRSEE 0 BF Leniied ~F 4 E (0 1992) -
%308 L2 9% 5 5 A9t 0 1753 # Linnaeus #-4 iv4 3F fic/h (genus:
Solanum) » # % % Solanum lycopersicum ; 2@ 1768 & Philip Miller R|3 % I
f2 > @ B4 iclb = 5 4 4c/h (genus: Lycopersicon) - & % :x i Lycopersicon
esculentum o }t # Z £ * 3 2000 & > f 2000 £ & @A FERL Kok
ik o Flpt 8 LR = { s i Solanum lycopersicum s I St f A E Livg R4
B Lo Flpt 2000 & 2 ;7?5% PR F LR i AR R E RES S

v

Charles Rick s #g= i » fac/hv s G4 B4 1 4@ 4 30 (Lycopersicon

A

esculentum) - fr & % #c (L. pimpinellifolium) ~ £ 27& £ & iv (L. cheesmanii) ~ -] i~



% 30 (L. parviflorum) ~ 5.5 7 274 4§ 3¢ (L. chmeilewskii)~ % = # 3% (L. hirsutum) ~
#F 414 3= (L. chilense) ~ #4& & v (L. peruvianum) fei& 7841 % 5 (L. pennellii)
(Gould, 1983 ; Hancock, 1992) e @ B #4323 & § W F i fivi 1V ik* %3 %
F A N S AR L A

Focengfite s o A% A frd Skt v L oR L A ARY D L
By 2 Rh# A€ R+ (Primavesietal., 2011) » “f?ﬁ gt Fictel &

ARG > L B B EA LengER s Y BB

32. v e

i

Fao? SPEAT PSP A E M

BE 2.6 5o~ B9 B 09 5~ Fgis 02 ks 01 o~ @2 FC 4 E ol

FEES AL EZ-F Y 93

FEO054 T o B B Ao RS L RRATRI AR R R - ¥ F

JoP rE gy P Favied o T E KRG S A TAR > R ke

33 pALRERFicHA
Ry 2010 £ R ERFEEF o B OEE R HFH 4700 F 0 L& £

SR AEE - ZTHSHALCER T AsE S P HL F Lk % §

&

e BRI s 2 d kend fav s Bl RSN E o 2P FF R
ed fn fvppd WY B R S ATE O MEEEC L P ALH
B R FEB 0 S EE NI EAY hx % 54 o (£ 0 2009 5 B0 2013 ;
3% 0 2014)

B R FIeR S e d BAELA o eI fIe AN L FE 22 B it

CERCEE RN S SN SIS 1 EE

5

A2

NeJ



Ber EE o EpRAc Y AEBIREIHKR £E R EPTE
“E O LG REN

E S

E4
& 7

cd AREARJEEAEIFFIEERE BEY L X iR
g PR @ RE  RSRBAEFORLAMEE > AP W SBSHL L

B ] % fAogdE o (§4 0 2009 5 o0 2013 5 3% 0 2014)
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=~ FAviEaT
4.1, % 3eREE R gk

¥ % E ECRHS it 4 » $ir # BF 2 T FALL ¥ Lig + Eaceh
#¥ (Burneyetal,2010); 3 & &7 - $A7# § iciBA gL REM LR L
LM B g P A E F (Primavesi etal, 2011) 2 a2 T 1§ iv@ AT 5
bR aPiEacA v 15% 3 16% - b oB o I LA A BB Lk Ay
S0 (18%) ~ fiv (16%) ~ A A (11%)~ 5 (9%) frif+ (T%) > £ ¢ #iv
L% 2 (3F,2004) BT ficE - £ S TSR o @ §ans A2 auB A E
55 IgE %¥r2 & milac RV G ERS AL s o B AL S v oiEsCE

e g > 3 g % (Kondo 2001; Kondo et al., 2001) e

N
e
)
hrl
3t
,4

4.2. % 3v profilin &5tk - Solal 1l

< Ig’v P dp g aviEac R £ 3 Solal 1 (profiliny MW 14-16 kDa), Sola 12
( B -fructofuranosidase, MW 50 kDa), Sola 1 3 (LTP, 6 kDa), Sola 1 4 (intracellular
pathogenesis-related protein TSI-1 of the Bet v 1 family), Sola 1 Chitinase (MW 31
kDa), Sola | Glucanase (MW 55 kDa), Sola | Peroxidase (MW 45 kDa), Sola 1 PME

(pectin methylesterase inhibitor) % ~ 48 - # ¢ Solall #dp i 5 $iv? &1 & 2§

£33 i\?ﬁfsﬁ,&—‘ﬁ o5 22% 3] 26% m&—‘ﬁ*ﬂ Solal1 &35 & -+ IgE 7%

%+ Solal 1 (Willerroider et al., 2003 ; Westphal et al., 2004) -

Solall /B3t - profilin $-v R3% > v RER LTI L AL AP

|
~=ie
<)
W
pe-]
T

afede @ o profilin F=v 735 5 F LiBATR 0 bldo X IRk
A P AIrHE B FE Rk % aulat 'y E_ profilin (Vieths et al., 2002) - i& % B

AR TafdPae 23 BRIE B AL E AR BEE KPR AT R

11



%k p >t profilin % - e IgE 288 > F1F profilin F-v RIEGE 7| % .fs:;—f?;}g [
0 R @ profilin & — LR FEIRAE IE o Flt o profilin iBHF hE-d X ARG
panallergens> 7 % ffidr ik fra 2 Bilde ) K R $iEacaig 4 (Foetisch
etal., 2001) -
Sola 1 1 iz % 307 & & & &0 profilin A7 3t 2002 & 4% i 3 3B (Vieths
et al, 2002) » *+ 2003 =2 & A FER > HAF S 396 Ba A 0 3w AR L
14257kDa % 3 8% 446, £ 222 Solall Fv k¥ AETE E F‘ x e IgE 7%
A 7 rrn (Willerroider et al., 2003) -
B2 e Hfae? Solal | ARG o AR FEE ALY 0
A e 4T f e AT F oL ¥ Sola 11 £ ded ka4 0 R R
7¥ %40 Solal 1l @Atk i % profilin B4k 922 & i - Westphal # 4
(Westphal et al., 2004) % #5534 f4c Solall 2 H & g%k F RiEMH FRAES
e TR B H e BY Y o ficSolall B BB endrdla 4 o ¥ Frdla
7 IgE & iEpi-d- Atk Bet v 2 B & > 2 fiviBac/kh rSola | 1 4 EiEATh
tMus xp 1 foiER+754 30 Bet v 2 ~ %5 80% fr 78% i ph A 7 4p i &
(Westphal et al., 2004) = ¥ — = & > Asero & % dp 1 » § dvig & FuGacF i » Wl
AT 33% EtR R ~93% B - 1~ 68% IR RIE ~ T5% IS IEREY
Moo slde far e VEEATRE i F At R 5 v Solall 3-v9  (Asero etal., 2003) -
pteb s fav Solal 1 39 FALBEIE F 2 & {4 féﬁ“iﬁ%'lﬁ_ﬂé%%%ﬁ LA e

it # (Westphal et al., 2004) -

43. P& 2 ficBah M %
PREE R FARER R ORAT TR Y S S R SR TR
(Armentia et al., 2003) - Armentia % 4 3 3R > ¥ dc % F e o 2 R LI

WG oniR e 2 B2 > Bl R F ZRS PR ERRH b BREF o

12



Fed B3 4 fE (Armentiaetal., 2003) - 2 £ % 2L41]:% (Prick by prick test) &
Btz b 12 3 27 pgavBR b F A e AR fiv o~ ¢
B2 Ficfo Rk PRaIZL fivafs > AR B wRi A A o 5? R IgE
ZIRLE 0 BEFRTE FALE DGR 0 KR &%Rfé’é‘ﬁ%ﬂdﬁ%’«’ﬁi‘%%
BAEFHRE (p<0.0001) > H & 2 crifack oo BT c LA AT S BPHET
Lg I R e
WAFT S WA B RRET P AR v RAGH A 0 BEFRAS

X
Ho2f e P P RAE RS R g 5% F ks (Bleumink et al, 1967) - A

b

Kondo % % 1 ¢ % % 7 /2 # #7 (immunoblotting) % 3% # (green) ~ % ¢ )
(breaker) ~ 5 = #p (pink) ™ % ‘=3 ¥ (red ripening) X B = HIFE 4 ic7” Bk
FE O BENA B BT FEEEFSHADE (Kondoetal,2001) ¢ #]

PRI R YA LSRRGS TR FORY O TN RP

I FIBeERR

AT P m#i{%’%d # 2 f30? profilin AT/ Sola 1 1 * F-v H 2 Pk
AT L RS TS &Y AR R 2 2P AR LT o
TRt o Bk A A F-Mirp 2 Hic? Em Solall AF > mE e A
Fl&Hfcd &2 Solal 1l £ kv > F it € do T5Fh@WiTha % -5
E PR BRI L R M E PRI EOLSITT S S R

iz T L a4 b RAS SRR DECY Solall FEAR Y

7 HdoT
$- x> uE e Solall Ak (T4 Fuh @ (el

1.3 G il 2o e Faci® 5 4L 3P~ total RNA {50 F #4525 5 cDNA,

1395 GeneBank * Solal 1l 2 2R 7|K3*+51F &7 Solal 1 A% >

13



PGM-T FE{ M F AT E e S GE 2 2 2 HE L HI 2 B
BEHe -

2. # Solall AFH#A 3 pET32a(+) # - 12 E.coli BL21 cell i& {7 & 2 F-vi
242 IPTG FHELARE e Fv S1*% B 79 FirApA 4T 2
(FPLC) # f2 HiTrap Chelating HP % {+% it ) 7 His-tag & 2§

rHis-Solall

‘E’»
ﬂ\y

Riy: i 2 P Hopirz Bac R A 45T 5

1. #itF 236 rHis-Solall T3 dsi | &> B8 B#~ wie 2§ 4
wmPe & Ry lmre i (TR M EFE (4 19 P 4 % anti-Solall A8z fmre
o XA #E R o

2. 4% % 9E 4cib % 2 anti-Sola 1 1 mAb Fasie (7 > LELA 45 > IRk

B2 AT E MR A R -

R 22 PR ETR AT
1. 9 pr & & feddidd 5 & (Real-time quantitative PCR, qPCR) ¥ 5 i & 4
15202 0 K3 & Ac profilin 4Tk Sola 1 1 4R 4315 2 5 FGLF51 5 o
%ﬁ%%%w’§%Pa{F@&ﬁiw;;@ﬁo
2. aFmHic? Solal 1l mRNA £#3 &> » ¥ 447 Solal 1l ¥ Actin &
18S RNA (house keeping gene) mRNA 2z 4p¥+ 4 & > f|* TpFz £ PCR

22 AT ARESY Solall dipstEmE o

Fr iz nEZ N SMFET A B EAE S RAEGSEE? Solall 7 #
I fdple S RAEZ T ABME L B ficky T2 mRNA> & > 2 3

BB PREEAST S A b fiosfa? Solall @A RE A

14



B oo
20 PE R EFEY s ERAFPEEL HavY o B - #e SfAz firiE T AR
B¥ Solall &4tk 5 £ AP MH4F3T -
AR E R et Bl
- ~ %4 Solall £ FEs
[R=%HPEEE]
1L #%
a. Trizol P p Thermo Fisher Scientific Inc., USA
b. Sodium tetraborate decahydrate ~ IGEPAL CA-630 ~ Polyvinylpyrrolidone ~ Sodium

deoxycholate~ DTT ~ Ethanol ~2-Propanol~ DEPC~NaCI~SDS ptp  Sigma-Aldrich,

St. Louis, MO, USA
c. EDTA -~ Chloroform pp J.T. Baker, Phillipsburg, NJ, USA

d. IPTG ~ X-GAL -~ Bio 100 DNA marker f&p Protech Technology, Taipei, Taiwan
e. Bacto-trypton ~ Bacto-yeast extract fp Difco, Detroit, MI, USA

f. Agar FLp Viognene, Taipei, Taiwan

g. Ampicillin ~ TBE buffer f£p amresco, Ohio, USA

h. Taq DNA Polymerase 2X Master Mix Pp Ampliqon,Copenhagen, Denmark

i. T4 lagase P p New Enagland Biolabs, Inc., MA, USA

2. ® i wm% (competent cell)
a. E. coli DH5alpha competent cell F£p Real Biotech Corporation, Taipei,

Taiwan

3. 2
a. Clontech RNA to cDNA EcoDry ™ premix P Clontech Laboratories, Inc.

USA
b. Plasmid Miniprep Purification Kit fp GMbiolab Co, Ltd., Taiwan

c. DNA Clean/Extraction Kit & p GMbiolab Co, Ltd., Taiwan

d.  QIAquick Gel Extraction Kit p#p Qiagen, CA. USA
15



pGM-T vector systems P& p Genomics, Taiwan

o

>

RKEARE

a. NanoDrop Spectrophotometer P p Thermo Fisher Scientific Inc.,USA
b. FZ:4c# E pbp Eppendorf Inc., Hamburg, Germany

c. ABIGeneAmp PCR System 2700 pp Applied Biosystem, USA

d.  Mupid-2 Plus Mini-gel system F£p Cosmo Bio co., Ltd., Tokyo, Japan
e. wm¥ s+ PRipA 17 k3 PP Syngene Gene Genius, Europe

f. =@ -kiEH pEp KANSIN Instruments co., Ltd Taipei, Taiwan

Extraction buffer: 0.2 M Borax, 30 mM EDTA, 1% SDS, 1% Sodium deoxycholate, 10

mM DTT, 1% IGEPAL CA-630, 2% Polyvinylpyrrolidone

[3]
1 ks
LA e R RHAE WY RFEY CE AP LR BT B

TGS RF R RS RES S

2. #%iv RNA # B

BRENYREFARESBXR B9 05g fickF kA £ > 1.5 mL
eppendorf ® > # 4c » 500 pL extraction buffer *t 65°C & F & 3 4 45 dt.o B~}
%45 & A7 eppendorf 15 0 e~ 500 puL Trizol 24 > #% 3 I 5 A4k 11,200
pm #s 10 A 4fs o P ikt » 200 L & 0 AR 3N FRFE 3 4
i HivH o gt 15 Agals ) wBd F REP gk R4S T §27% 0 RNase free
eppendorf ¢ > e x S00pL P AETEE 10 44 - o isd " Fe 0 4o 1
mL 5 75% alcohol/DEPC ikt~ » v 8,800 rpm &= 5 A 4is 2 f_ i
TS F 2= R g E R Q%ﬁﬁfo“f v B ARB 20 A 483 1 ] PF o

b %z fs 74 dH20/DEPC w3 itk 4= » T8 RNA o
16



2. F #4 PCR (RT-PCR)

F1* RNA to cDNA EcoDryTM Premix (Oligo dT) Kit :& {7+ RT-PCR ° ** tube
¢ 4o~ Spugtotal RNAGR £353 » ‘24w ts » B0 #0428 PCR i sed » 4
42°C F Jis 60 min > % 70°C 5 J& 10 min % & & #4% o Nanodrop #|H + s ik

B Bt 2200

3. R

P~ 1.5 g agarose ¥ 0.5X TBE buffer > sc 41353 3 fafe @l = 1.59% agarose
gel - ;7 » PCR # 4 £ DNA Marker > "2 Mupid-2 Plus Mini-gel system :& {7 & 7
AT e RAAITEANI e s FRAP AT A PTHRY 0 T B RES > Y
QIAquick Gel Extraction Kit /& it p {42 f & $7 o L f2B 27 T iX 4 € £ 5 11 100 mg
gel 4~ 300 pL QG buffer ¢ &) » 4c » if § 7 QG buffer » *> 50C 4e# 10 A
48 > B RRE R DA R o FELIRREG RS > KR HA ~ QIAquick column ¢ o 12
13,000 rpm 3. 1 & 4& > 3 column T = jndik > £ 4~ 500 ul QG buffer »
EARH S 0T 0 R AR R T o B2 O AR 0 4e ~ 750 uL PE buffer 5 #
B3 aapiage o “,/f. 7% 0 2 13,000 rpm e 1 A48 0 FEils& PE
buffer 7 § > 3 g P {8-# ¢§ L2 #70 eppendorf ¢ o3t g 41 ¢ 4o~ 30 uL o
REFEE Tk FE 1 41 0 13,000 rpm 3o 1 448 0 eppendorf pF TG
Bivdz pEipe A4 o 4% Nanodrop # BBl DNA ik R &% R - £

7 TA cloning °

4. TAcloning
i v 1 30 P H DNA- 1% pGM-T vector systems & {7 7 ik 3 £ &2 4 4 ¢

4 -8 & 25 uL 2X Rapid Ligation buffer ~ 0.5 pL pGM-T vector ~ 1.5 uL PCR

17



product £ 0.5 uL T4 DNA Ligase > &84 5 SuLo*t 4C 7§ 14~16 | pF i

BHRL22 28783 200 %5 > HFEID L5 FHLE% o

5. AR EFHLEVAEFEY HE

MAE A2 Sl Ui 50 ul F ¥ Fjtkk (DH-Salpha) iR & - ¥k 10 4
(s > 2t r 42°C -RipH heat shock 1 448 > £ ¥k 10 ~ 45 o B /KiSRFig %
w3tz 20 uL IPTG (0.5 M) ~ 20 uL X-GAL (50 mg/mL) e & A+ (10 g/L
Bacto-trypton ~ 5 g/L Bacto-yeast extract ~ 10 g/L NaCl ~ 15 g/L agar z 100 pg/L
ampicillin) > 37°C 3% 18 (] PFI o g FH&E L W tip B0 ¢ FE 0 B fEREE
% 30 uL = /2 3+ -k 2 eppendorf ¢ 5 P~y Fi% 1 pL ~ M13 primer Forward 0.5
uL ~ M13 primer Reverse 0.5 pL ~ Tag DNA Polymerase 2X Master Mix 5 uL &2 = f
23+ k 3uL R 3 87 PCR 5 &> PCR i 5 94C Smin &7 - ¥k 94
C 30s~56C 30s~72C 40s i&{7 25 #5% > 72°C 10min~4C 10min &7 = ¥
o F =i It 1.5% agarose gel electrophoresis #AR4F3 & £ » EP~ 7 7

PRy BRLZFAFR BAWIHREZ2 LB 1#4k? - 37C TRIRA

2 ] B fCB R 0 D AT ABTRA 2 PR PR AR -

6. pET-32a(+) i\‘-iﬁﬁ_ﬁa &35
(1) > pET-32a(+) F 4

BAMLB 3 &R 4 @AE pET-32a(+) vector ¢ DH-5 alpha F#k > # [
% OD600 nm £ 0.6~0.8 pF > 4] * Plasmid Miniprep Purification Kit 3 B~
plasmid = >~ 1 mL f]iz & eppendorf 1 13,000 rpm .~ 1 445 > i5]2 F iRk o
4e » 200 uL PD1 buffer R&iF/ch4= > £ 4c » 200 uL PD2 buffer # ¥ 2 4 3%
FrRL > & F 4~ 300 pL PD3 buffer iR 3 gt 3 A4 o mB ) FREAHS T PD

column > 13,000 rpm &t~ 30s {6 Fd T > S di o 4v » 400 uL W1 buffer & PD

18



column> 13,000 rpm &< 30s 28 @3 T > & 4 » 600 pL Wash buffer- 13,000
rpm & 30s {8 0 2 “,/T‘.“‘ SR EAF AL E 1T 5 13,000 rpm 3 4 48 ZE‘”(J%%%%%‘
A& F Rk o & PDcolumn # I #7¢ eppendorf ¢ > 4r > 25 puL Elution buffer #
¥ 2 &4 #£F 13,000 rpm 3 2 445 0 eppendorf p T G d ¥ 2. pET-32a(+)
FA o
) fH2
%y NCBI FHE Solall AFlz P 2& /7> K F Solal 1 ¥ 2
L£BE72 ez Ncol 4w Xhol pEZ 7 =2 513 > 513 &2 p 305 B2 mRNA
TR e 2 cDNA ' 5 #4087 B & fv4ddf & (polymerase chain
reaction, PCR) 3 5+ 7 *14|fs 7 = Solal 1 +:pk & 7| - PCR #F & 4 94 C * 2
min - %% > & DNA EALHCE A4 2 94C F s 30 45~ 56C F i 30 f) ~
72°C Htg 2 A48T 35 PA%k B (63t 72°C, 10 min~4C, 10 min &7 - Pk
ZEHHKEF o 1% Neo | fv Xho | 2% & Sola I 1 #7pk ¥ 4k »
pET32a(+) % ¥ M4§*4 7 > 2 T4 DNAligase i& {73 & F Ji5 - cDNA £ vector 1
3:1 gt Gl L o %—ﬁﬂ&” 2 & 2 F R (transform) T E. coli DHS alpha &
YT E 0 XD REPRAAASWRRA ] PE NS SR LR
252 Atk #-H L A3 E.coliBL21 ¢ {7 d9 2 Mo NP FHEBTE A T
IPTG # ¥+~ 22 AL 8 %0 o
- ~E¥x Solall ¥ FLiRmawi
[R%EHEEEER]
1 %%
a. Cellu Sep 3,500 MWCO %5 47% Pt p Membrane Filtration Products, Inc.,
Seguin, TX, USA

b. NaCl~SDS~Na3;PO4~IPTG~Imidazole pEp Sigma-Aldrich, St. Louis, MO, USA

19



c. Tris-base ~ Tween-20 B p J. T. Baker, Phillipsburg, NJ, USA

d. APS -~ TEMED - polyacrylamide PEp Bio-Rad Laboratories, Inc., USA

e. Coomassie Brilliant Blue ~ methonal - Tris-base P p Mallinckredt Baker,
Kentucky, USA

f.  NBT/BCIP 1-Step Solution P& p Thermo Fisher Scientific Inc., IL, USA

g. HRP-goat anti mouse IgG - p KPL (Kirkegaard & Perry Laboratories Inc.

USA)

2. RAERE

a. Vivaspin20 3 kDa MWCO -~ HiTtrap Chelating HP SmL ~ HiTtrap Q HP SmL ¢
11 P p GE Healthcare, Piscataway, NJ, USA

b. Akta Purifier £-i# F-v % /% 4p & #7 & (fast protein liquid chromatography,
FPLC) Pt p Amersha Bioscence, Uppsala, Sweden

c. Nanodrop PEp Thermo Fisher Scientific Inc.,USA

d. Mini-protein T 3¢ F % % &% PEp Bio-Rad Laboratories, Inc., USA

e. Bi# e TRANS-BLOT CELL pEp Bio-Rad Laboratories, Inc., USA

f. w3 PAp A 7 % 5L Syngene PXi4 P p  J&H Technology Co., Ltd.

g. 0.22 um PVDF membrane F#p Millipore Corporation, Brillerica Massachusetts,

USA

Transfer buffer : 500 mL ? f%, 4.426 g CAPS, pH 11, 4 » & &3 -k 3 2500 mL
TBS buffer : 50 mM Tris base, 150 mM NaCl, pH 7.5

TTBS buffer : TBS buffer 7z 0.1% Tween-20

Block buffer : TTBS buffer z 1% BSA

Bindong buffer: 0.02 M sodium phosphate, 0.5 M NaCl, 5 mM imidazole, pH 7.4

20



Elution buffer: 0.02 M sodium phosphate, 0.5 M NaCl, 0.5 M imidazole, pH 7.4

(=]
1. #¥L£edky 2R

A7 EeFH. BL2I FHoEr a2 A2 FiE ImLLB 8484
12/} pF o2t i¥% stock 10puL 43X 5mLLB 2 %% >37C #&8% 12 /)
i r2»32 ILLBEERY A 16-18 /] FF o E4 4 ~ 400 pL IPTG (1.0 M)
AEL ey AR FHEFE R 0 o2 RS KRB FR  Fe
FREERFE QA GFRER AR R 0 TRD o FEASL 1 9,400
rpm Zos 2 Gi FlEL TR o TP 3 G B9 B2 P iR o 0.2 um Vg (6 i (T
Bt 1% Peii B FR AR Tk st (FPLC) &7 18 s it 45 3% o

2. TEF9 F B

fI* Akta Purifier P-i# 3~ ¥ % 4p % 47 % #efc HiTrap Chelating HP 5 mL #
{38 (7 %4 14 o 3F L - binding buffer (0.02 M sodium phosphate, 0.5 M NaCl, 5 mM
imidazole, pH 7.4) £ elution buffer (0.02 M sodium phosphate, 0.5 M NaCl, 0.5 M
imidazole, pH 7.4) 5 0.2 pm "iigfs > B3 4C 34 o M3 3 KT g 4o
/> 0.1 M NiSO4 % Ni &% resin ° 3% 14 binding buffer ¥ §7¢ 4= » =+ /L »
Tz m B TE o3 r Fd RS R ¥ A IR RS At gLz 39 7o
BEFEFREY R E > FTF 4 Histaq kv - Jcf 727 SDS-PAGE 4
#7011 13.5% SDS-PAGE M % A2 B RER T PR/ N2 39 »JgB 3 5 P
Bedod 2l BFL AL

AT BB 4T 3 AT 8 W 0 £ 2 Akta Purifier B3 F-v B Ap A 47 ks
2% HiTrap Chelating HP 1 mL ¢ 41i8{7 % = =t % it o R GWEEE P4 H 3

1 13.5% SDS-PAGE M & Akt iz v > T B REB o d] 0 EEH S
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3 kDa 2. Vivaspin 20 ¥ # 1 Tris % ffmg @ I :ié’:—;‘}é)f;;‘}éff‘ﬁi I mg/mL 2+ >

T 4°C s &R H RT3 20°C -

3. SDS " #7#Ai2 (SDS-polyacrylamide slab gel electrophoresis: SDS-PAGE)
fl* SDS BT AZmATHIL2Z ey o g AEE 135 %
polyacrylamide gel » #-85"} g 7 1P frid B IRBF G0 P K E LR KR L o
% 13.5 % polyacrylamide running gel (2.55 mL polyacrylamide ~ 1.5 M Tris-base (pH
8.8) 1.875 mL ~ 10% SDS 3% 75uL ~ 10% APS %/% S50puL~ 2 33+ -k 3mL %
TEMED 5.5uL) > # &R £33 (52 ~ 89 K% ¥ » 7 stackinggel 7 & » >+
CHRE-KEUMR BRI G KT o & runninggel KRB RS HL AT N0
% 0 7L » 4% stacking gel (400 pL polyacrylamide ~ 1.5 M Tris-base, pH 6.8 ~ 1 mL ~
10% SDS %% 40 uL ~ 10% APS 3% 30uL ~ 2 =+ -k 2.56 mL 2 TEMED 3.4
uL)e -] 4e ~ stacking gel i > 7 2. A 24 F ¢ BSidEERE FE 20 3
40 # B FRME 2RFTTRET AL AT -

W R R EE E A ERN DAY o R
#7@% i Tank buffer (3 g Tris-base ~ 14.4 g glycine %2 10 mL 10% SDS > /7]‘ X
KT 1IL) P IEd oA~ 20l 4o a2 2 7 dye 2502 4ul
§OFEE S BRDRY 60 REFE G- L@ B 110 REEIAAE A

i

L P

|
r:‘-

|
(

Bk u? stacklng ge] ¢ ™2 Coomassie Blue //lei’ 24 H 15 2 30

P
>

N

A;\

&

" SARAR L B3 RS cARI PP F F Bl s S RAR A

5

=f

17 % % (Syngene Genegenins) 4 17 °

4, & EBERA 572 (Western blotting)
#-& e F-v & SDS-PAGE 7 A& 7( e 3 > B 59 fRiE i« PVDF #

Eragsiz e 3 transfer buffer T 7> d & &3] f & ik 5 fpic /s & e A ~PVDF i
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&¢~RH\ﬁﬁ~ﬁﬁa¥’%gﬁﬁaﬂwﬁﬁg&ﬁu4mmA%4t'f
e 1S5 | PF e PR A {8 B B 2 3 blocking buffer ¢ o0 3t 4C Tkl
i & blocking - ¥ p 2 TTBS buffer i* e 3 = » & = 10 & 45 - 4 »
anti-Histag #8873 — $L2 M 28 T F Ji— /] P> F 16 2 TTBS buffer i %% 3
oo &S 10 A4k o & F AR 500 B2 = 4l (HRP-goat anti mouse IgG) #
J&— - B> 2 TTBS buffer i*» ks &3 3 =x » & =t 10 4 4% - ' TMB membrane

Solution & {7 % ¢ » Fq FIFUSLIIR » o kieek b F O e

ERE
[R % EFE]
1L #&&F

a. BALB/c, Female ptp 5 = %5 Bl d o

2. ®&

a. Imject Alum P& p Thermo Fisher Scientific Inc., IL, USA

2. RKABRE
a. SmL & F ~26G 45 ptp Terumo, Tokyo, Japan

b. 0.22 um Minisart 4% /g % PLp  Sartorious, Goettingen, Germany

FLRLBR: B-F9 PR e BT 10% Imject Alum 2 ®) P o€ 39 B ¥ ER 5 500

pg protein/mL

(3]

v B AF PR L bR SR St A% BALB/C (] B & B Rt g id st
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RN SOng FEAAZ Ie &l RGeS WA LA %0 £ LA % o
Boid— = LR 1S IRIEIE A I0HE S 7 ELISA A fiAEita ¢ Sl HivR 2 4 B
Io FERAR I 6 0 BT BB F 17 boosts 1A § A bR IEIL > FUR

FEL SOpg- R § CRELEE  RANGE R R s o

LI T
[R%EHFEEFS]

1. FHEBFH %

a. BALB/c, Female ptp 2 =+ %3 Bt d o

b. Mouse X63Ag8.653 myeloma cell P p American Type Culture Collection,

Manassas, VA

2. &

a. RPMI-1640 medium P p Hyclone, Logan, UT, USA

b. FBS -~ 100X PSN ptp GIBCO, Life Technologies, Carlsbad, CA, USA

c. Gentamycin ~ Kenamycin B p Amresco, Solon, OH, USA

d. LPS-EK Ultrapure ~ Pam3CSK4 P p InvivoGen, San Diego, CA, USA

e.  Granulocyte-macrophage colony-stimulating factor, GM-CSF ptp PeproTech,
Rocky Hill, NJ, USA

f.  KCIl ~ NaCl ~ NH4CI ~ EDTA -~ trypan blue pFp Sigma-Aldrich, St. Louis, MO,
USA

g. NaHPO, ~ KH,PO4 P p Riedel-de Haén, Seelze, Germany

h. KHCO; pFtp J. T. Baker, Phillipsburg, NJ, USA

i.  95%ethanol BEp = {cF % %> 5 *T= @, New Taipei City, Taiwan

j. Polyethylene Glycol 1500 (PEG 1500) fp Roche, USA
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k. HAT 50X media supplement ~ HT 50X media supplement p&£p GIBCO, Life

Technologies, Carlsbad, CA, USA

3. RAAKE
c. ey &4 ~50mL & 15mL 3o ¢ ~25mL & 10 mL stripette ~ 6 cm dish -

a2

40 um Cell Strainer # [?];‘/,ﬁ # pLp Corning Life Science, Tewksbury, MA,
USA

d. i“a;t F 76 x20mm pEp  KIMBLE, Gerresheimer group, USA

e. 0.l mmdeep iw?#®E ptp Reichert Inc, NY, USA

f. w232 % 4 Hera -~ 3w Labofuge 400 P p Heraeus, Hanau, Germany

70% GE@E © B~ 740 mL 2 95% FpF A Sk ® I ILe

PBS : #P- 0.2 g KH,PO, ~ 8.01 gNaCl ~ 0.2 g KCI ~ 1.15 g Na,HPO, ™ 2 3+ -Ki%
fexrRferay o B pH EAFIL 72 8221 1 L 3BRRFE KT 4
°C -

RBC lysis buffer : 155 mM NH4CI ~ 10 mM KHCO; ~ 0.1 mM EDTA 24 g+ -K73 f%
RER W EFAHET S & * 0.22 um Minisart $5f g B iBig F 33 4°Co

fmre 12 & % ¢ RPMI-1640 medium 4c » 10% FBS ~ 1% 100X PSN ~ 0.1% 10 mg/mL
Gentamycin ~ 0.1% 10 mg/mL Kenamycin °

0.4% (w/v) trypan blue % #| : fLP~ 2 gtrypanblue # % » ™ 50mL 2 3+ ki3 %
RFiTh 10 Bk 2R Py ;‘,”éﬁr%i 1 & %% 04% 2 trypan

blue % | -

(3]

1. ] B e B 1
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P~ 4-6 ¥~ BALB/c f Rz §F it B2 L5 o B mFHEITLN o
R FEOT 7 R RSO BRI AT R - e TR B
HERE T PBS AR o NEHRBF RHRE - E IR 2050 0 U
s E A R A R 0 1,500 rpm g 5 4480 2 “f_ Rt K-lm P B BLIA AT 0 e
» 1mLRBC lysisbuffer #-& 1 »45/8# % 5 s 2 #4854 » PBS I @484 5
10 mL 4 &2k F s > 1,500 tpm g 5448 0 2% ik dp it e BB & R

T ATR e > T iE ] BN e o

2. gt

ERAFE TSP RS PEGRPMI-~37C kg K% > Jc i+ BB wre X63 -
B HeiS 1 15-1010 a9t bl fetidn e iR & o 1,500 pm gt 54480 4% b
i fe #fmre BBLdpdse » RPMI 25 mL R 5 % - £ =x 1,500 rpm & 5 &
5 2k it e MEAAC TR A T F F R 37C ks KR -
1 A4p 1 ImLPEG @4l dpe gm0 ML 1 A& 4 1mL
RPMI iR & - Addo BtsAhd=t 3 A4kse» RPMI> & 37C T#% 5 245
1,500 rpm o 5 4 4s0 2 “fl ipiin’% p4ciwre 1 12 1 mL RPMI-FBS-HAT # 7/ %
e o Bder 45mL B AEREAED 24 3L 5 B3 370 BERY B E B

RiE L 37°C~5%CO; -

3. ﬁﬁgfﬁ,’.ﬁm’v"ﬁ’i’f‘;%
EpREZmEd LA RREFEN B NI S P EER AL
nre > 3 “,/‘T— THFEERT /,T AT R RI R4 o - B BV Bl

o35 & b ik g 7 ELISA »xif &:E -
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CHERLRRRAH
[R=FHPEEE]
I
a. NaCl ~ KCI ~ K;HPO4 ~ BSA ptp  Sigma-Aldrich, St. Louis, MO, USA
b. Na,HPO, ~ NaN; ptp Riedel-deHaén, Seelze, Germany

c. Polysorbate 20 (Tween 20) ~ H,SO4 P p J. T. Baker, Phillipsburg, NJ, USA

2 RAARE
a. LR 96 3T k% pEp Corning Life Science, Tewksbury, MA, USA

b. ELISA reader EnSpire 2300 Multilabel Reader F#£p Perkin Elmer Inc., USA

ELISA wash buffer : 50 mM Tris, 0.14 M NaCl, 1% BSA, 0.05% tween 20, pH 8.0 °

F Rt 2MHSO4 3%

[+:]
R ZPAREE RS A IE FABFREE NI RY > E - SR e r 50
ML 2 EEEE 1 P BFEFAERFEZ S o LR RRRP E LHF SRR

(blocking buffer) & 3% x4c» 50 puL > # % 30 ~ 48 WLtk 5F¥ p w2 &

PR Ae PR~ IR E R F NIV R BERR R BEA o TRk A

Lfste » SOUL fmPe b e 0 BETEE 1 ] PFK L

2 Y
T = » 3

-6)\
-
Ay
P

l}/jﬁ;l /l /%;I’t

w2 R

? o4 50 uL A §Ri2iE F 1 ¥ (horseradish peroxidase) 2. = A 0 %
Jo 2030 A4 e 117 3 K eRAr (T B fEh B £ T IRRTI P AR 2 0 RF
F oo T 4 2k FIb Ao~ S0 pL F OB R 3,3',5,5'-Tetramethylbenzidine
(TMB) £ 4 2 e 186 B MBS 5 F9 2 FF RFTHE § 7 67

EAIMAABENTT AT A RS FRREREFEL I TP FIFR > HSO,
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FRELRMEIEREY > TR % AR LA F BRI &ERE IR R LR

£ 450nm T Z_vR K iE o

* ~ FEFER & préal 5 B Real-time PCR
[ E%HFEEFER]
1. 2%

a. iQTM SYBR Green Supermix P& p Bio-Rad Laboratories, Inc., USA

2. KAERE
a. MyiQ™ Single Color Real-Time PCR Detection System B i  Bio-Rad

Laboratories, Inc., USA

(3]
1. Solall & - #3132 %3
* NCBI £ F1E ¥ %33 Solall $5pe i 7] > 2 H A 7% 3 Solall & - 431
+ o RRX 1825bp 2 F o LRI FJHHMAL DL - PR B FALE TN ED

# PCR F olb% 7 i » $%#+7 20 HAF513F (&-) for 2F 77315

RIS - 513 i * B MR SR I A kR 107 2 1070 B i
Fier 2ocd®] o 4o » BRI EALERTL > WEFLFET 0 F B o
B R IR e d T T b4 e R R SR F B
B 10-15 A4 TV BLE T ARV I LS a2 ERY BT 3
oo FMIFRB R KA 55°C 1 TI°C £ ABREAVAE EREERERY A K
R R RAE 0 TT s o FTEARY FFT RS S cPCR F RR SR LS

gk T3 2 F > i iE melting curve hid % B - T 2  PCR
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efficiency &4F 4 %% 90%~110% ; Slope B|H_#% -3.6~-3.1 -

2. EfpLHicsFAe EaR Solall 2 2 & 247
Bepp e AR 2 B 0 i F B RNA 03 2 -2 548§ 50 ¢ o total RNA
FBd %k > RT-PCR F #4555 cDNA {8 » #-% 4k 52 ¢cDNA ﬁ‘%izﬁ,ék}i ’
T % ET v EH Actin fo 18S rRNA ¥ 5 5 %Gk #] (housekeeping gene)  #-#F
Bl &2 5 7Jh %] (housekeeping gene) A4p vt (T € & o W R & frdad 5 LB
hags 10-15 A48 > R EF 2 F AR o BAERFLE 61°C- 34 k-
Lo e P FERER AL e b E SRAFLIEME e

HARv > AR F A IR -

= B A
[R=EHFFEFES]
1L ¥&
a. ACN-~DTT -~ Formic acid ~ Tripsin ~ IAM Bt p Sigma-Aldrich, St. Louis, MO,
USA

b. NH4HCO; Bt p Riedel-deHaén, Seelze, Germany

2. RAEARE
a. Savant SpeedVac SC110 Vacuum Concentrator Fp Thermo Fisher Scientific

Inc., IL, USA

(=]
1. In gel digestion

a. Reduction and alkylation:
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2 SDS-PAGE (73447 BPp A L7 $THE > ¥t 23
mm® % -] % ** 1.5 mL eppendorf # © 4 » 1 mL40% ACN in 0.1M NH,HCO; 2 i
10 248 > B 8P b > EAFSHBMEIRAFIZRI o4 r ImL =4
Bk RI=Z A& L5kd =t 5 2 ¥R D84~ 100% ACN R %ok
IRk o FERFERL PR L5 S A4 §k (8 e 2 50
uL 2 10 mM DTT in 0.1 M NH,HCO; £ 5. > B R 3 155 * 5564 56°C 1
PP B I MAEESEP o L0k iR her ImLZ XA RS RRF A8 K
RSt 2k R ais R F Aok 30 A 44 kB o B4 4o~ 50 UL 55
mM IAM in 0.1M NH,HCO; % 5. » g R TR g > * 0 Alcl 45 Ao &
B= =i “%_P '}%;‘,"é » B fs 4~ 1 mL 40% ACN in 0.1M NH4HCO; # ) el R I f
Ao der ImL - X3 H3 o RRF= A4 Faa o AL L E iR
30 ~4BacE L o

b. Digestion

fe @ 1.5 mg/mL trypsin f# 5 &% > 12 0.1 M NH4HCO; Gimid fe k ik 0 it fiE
FRRE Fv g 30 A& 1/20~1/100 22 B o 4v » [ e ff 100 e 9k {5 i)
ROfE 5 m ol dEe > RORH AR A BT 0 4o~ 0.1 MNHHCO; #3295 » »t
37C i - B ik o

c.  Extraction

By it isenE 4R R 3 o B S R Apdg 3 A7 e eppendorf F ¢ o BB Y
50% ACN in 0.1% formic acid B~ 3 =t » & =x 30 A 45 > & DR Ap 3 & B 4 & 03
%o Bis 12 80% ACN in 0.1% formicacid F 2~ 10 4248 1 x> Ripd &£ H P
Behai o BB/ UE IR T R 2% 0 Bt 2 10 uL 0.1% formic acid

B R B0 200 F TR

2. FHAH
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B PERSFEIEIFAFIRERF AP 0L P RFFHAT -
N~ RATEBRR R Bl
[RE&HEEER]
1. RHEERE
a. Master-M #& & 3+ pEp  Atago Co. Ltd., Japan

b. pH Bz PlFEY % ﬁi F+p  Lutron Electronics, Inc., Taiwan

(2]
1. BRBIZ
HivkF U R RERIEPHERREERZEY > B 100 UL FirE

IR E S ERY ) T o M REREER BT 58

2. BeRBlE
Hick F U ERRERIEPHAGRREEF T EY R pH BigpEN

SRR S S L SR N SR R Ak RN AR

LSRR
BABL/c -] & Hp R7EF &7 oo o0 0 oF

4 - BT

W2 b Ry (72 £ 47 B 2 (triplicate, n=3) 5 ¥ 473 FER W EFTS X
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23 11 enE 4F (repeated at least twice) 0 1 FF B % 2. R o 12 SAS 1%

LA TECRE o 1 p<0.05 AT EEE LR A0
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2%9 rSolall AF|2F#E2 41
1.1. %3iviEstkh Solall R 7F:Em

§acBach Sola 11 F-v 2 HFURE»s B0 5524 B £ A 5o FIR i
BEhAcky A2 WHERMAD FiIrZ HEP o Ra o fic? hkd T 27

WA FLESEY AP E B AP TR N ERE T ke PO EEE

A=

£ 09% =+ 0 4k Z PR TRKB DL ICEAR FY TE & R E Y

41

ek

v BBV IS I T Y 53 PRk o ¥ b fAed g ol e B 8
v (profilin) g M 5 > E 23R 7L 2 Z APk o F]t AFE 3 3 FAciBA R Sola
11 Fd P B EH U AFER S L EFAFL e s A RE BV ETR F9 0 T
R RN ER LY i RE

Solall R FEA 3R> p 2 % 30%F 1 Trizol-modified method 3 B~ # total
mRNA » T iz 8 B 7K 37 3 Wfperr mendk - 313 (Bl- A) {7 PCR #t§
P &AL 7] > agarose gel T A~ 47/ P A FIFHH %% o 55 PCR {43 I -
cDNA HE > TAA TS ST P E X 5 396bp (- B) - #pt P g T 54
it & & {7 TAcloning> #-P A& FI} A ** pGM-T vector I # )% E.coli DHSo f
WP BEREFPEREA ST TAEEF1* NCBI FA4LE:2 {7 nucleotide blast
vt A FIE Y Solall AFEF 2LV HEE S 100% identity F& 3L Solall

FE S

12. €239 2 HABELR

MeFriu 712 Solall A FIE =i (7448 g o E * pET32a(+) vector = 2
A - *4 pET32a(+) ** N =4 multiple cloning site # & & 7 4 = i Histidine
“r 4 & ih His-Tag 0% 3 (5 § 8% 7 1 * & His-tag & § MAcidank 47 ¢ ik

FE e Ry chh g it o g EcoliDHSo fFtadd B~ pET32a(+) 415 » 1 * f%
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% AR UHIF 2 Noo 1 4o Xho 1 ik » % % Sola | 1 ik & B gt ~
pET32a(+) 7 ¥ "4 ¢ (*fBl- ) > 2 NCBI nucleotide blast i& {7 +%f& i 71 +* $F
pET32a(+) §#*#} - £ 3 7 Histag 0 Solal 1 A F A7 2% His-tag w3/
Fve4b Solall 2 % 7% » 2 Identities & 572/572 (100%) (F1= ) » ot » /£
Solall F3|= 4 1 pET32a(+) §*48¢ - £ M- FH#E 2,3 E. coli DHS alpha
Flth? > 272 ZHE  TEPRIALSPTRAREEAR T PN A SR D
FEEA 2 AR R iy o 0 R E B AR 2 A FE A o

Bk g9, 2 plasmid #7531 A M3y ¥ enp £ X 4 EHk BL2I
PR AR IBRAEARARAKR W 3TC BARYRRRTIE R -
P ImMIPTG %+ S+ B4MEeds 37C BE 7 BF 2
PEo s A I hE wFd 2 SDS TAAHTT L 34kDa Hi5F - ¥ ARE
BEonfts  BRERHRmUEgEiE 9,500 rpm Fw o BoiF FE o BEHL T -80
T #Fads o & & FHH 4o i £ 90 binding buffer w3 > 10 F B4 ok f2i5 2
FROAM B SR EE R 9 Rk o f1* FPLC #feqr{t¢ 4L HiTrap Chelating
HP 5 mL column i& {742 4 v & 2 Fv > &% >t 60% clution buffer ¥+ #-¢& % 3
BT R (Bl2)e # it ks REFRMT Afed S BB A TR 5B

% B ot >t SDS-PAGE % /% 4 4714 2 western blot 2 anti-His 88 i* 5 — Forgsd »

b

el

R - 1% 34kDa P A iEF (Ble A~ B)-e

WA G AT A S A A pET32a(+) FHEA, 1 E.coli BL21 Fik+ 1
IPTG #F#E 4 mFv > H 472 39 <-4 20kDa> @ Solall + ] % 14kDa -

AEEE2 Gl ey AFRAPIEGE L 34kDa 2t Al # TR
S S AR o pediiplyt 34kDa <] ehded TSR S @A) L RN h f deiE AR
3w » ¥H & 2L rHis-Solall -

L3 "fzf_}_&}é rHis-Sola 1 1 #v x4 5 pET32a(+) F 48— £ His-tag & 7| >

#- rHis-Solal1 12 enterokinase ¥ 2 ** 3 B F B> B /7] > ¥ 11 FPLC &7
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- =X it o - enterokinase fi¥F [E T A 1S v ki {7 SDS-PAGE 7 A4 47 o
—Fﬁ— L v ~F & F it o Enterokinase f¥ 2 F Riehko » 3 &£d hi 34
kDa %= 14kDa =+ (Bl7)>Solall 3¢ 23 3@k E 5 14kDa» 22§ &
B A4p oo &4 2 FPLC #fe HiTrap chelating HP column i {7 = =t i » 7]
HiTrap Chelating HP column ¢ #%  # 7 His-tag 2 ¥ £ » #7127 Sola 1 1 ¢ &
unbind 4 $142 (B+ ) 5§ FPLC = =t i {& » 12 SDS-PAGE 4r western blot
AT IR E s ) B % 4 SDS-PAGE 5 Coomassie Blue 3% %4 67 5 2
unbind 4315 - ~+ £ 14kDa hE - EF (B- ) 4R ¥ i T 5 rSolalle
Rt SR B EF 0 %7 i & rSolall £ %3 His 2 pET32a(+) 48 %
Boooga > R ERZ 0 Anti-His #8817 & - Frsie S o1 o anti-His #0887 € 7%
WIS IES (R~ ASB) S & e i ahE e Ged SRR A ) o Mt iR
{7 in gel digestion I iE {7 F ¥ 4 47 0 FEil -0 MRARE 7| o HRET 0 AR F
Bt it I end e G0 SR A AL S F 4v profilin 85Tk Solal 1l -9 o H
TR kgl ps F & NCBI A FE ¥ §ic profilin #85¢ /& Sola 1 1 3¢ A
7| ¥ 0 2 sequence coverage 5 45% (B4 ) T FARAF L AT £ e

0 AP AP 0 fivci RiEArRA rSolall e

=z ~3# 2 Solall 39 #4471 &
2.1, WM

PR e A B P ens e S g2 (Western blot) 1 821k 5Lz g~
FHABE Y o By V2 T8 S RMEF PR LA RS

#7i% (sandwich ELISA) d H k48 cofie $4i8 Fresasish > T 2 Fd Fena gL

“
o

g
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AET K 2T iR 5% 7 His-tag 2 € ¥ 39 rHis-Solal 1 %]
REMEs IR rSolall wirF i > Fv 7 B> > Fpt3d rHis-Solal 1
ko itz T Few (FLIA 0 BEFMEYEL A Z (Intraperitoneal
Injection, L.P.) # & ~ "B (BABL/c)» * BFlgd ¥ £ - x> £ LK ==X o ke
(= SRR IR R R R H el T AR A F 27 boost 7
ISR o BoH AR BT e &1 BUF B e (X63 cell) (T imre g & W
fefe & Bine 14 A rHis-Sola |1 B — Byikl (BlL) o #fes & 2 e
EERA D ZHEPE I FRENFELEAZ e B 0 B FHRBEE
§Fi% 4 4 anti-Solall Fd 2 ‘wie k> ¥ W & H fRIhl o BT * FHiE 2 £ 208
PRe FEAERIHAacEACR Solal 1 £k £ R 1= (Sola 1 1 epitope) ("Bl =) fr

pET32a(+) F#8= f<+ 7 His-tag 2 ‘E4a7*x (His-tag peptide) ("Bl =) °

2.2. A GE

mEREERE XL BE BT ERELRAR ST R G
FouEedd et - FHFHEF LT HEE > P h g T o EE
timse angsh o e R A4 F - R EG - e > A S 2 ke
R A - S BE P FRRPT B E T 21 BLE R A R AR (B
_.)o

BB R 21 BLERIARZ % - (2 ghR 2 (Dot blot) frd & g
% (Western blot) i€ {7 RI3# » -5 ik B % %R - 21 B8 by} 7 sRasl e

9 rHis-Solal1 ~ Solal 1 epitope f- His-tag peptide 2 ¢t » & ¢ #35:3] Fve £

‘F_*

B3 LZ8 5 by HMP MEdy £ 44 30 (BL-)e 57
R EREERY 0 UL BRPRIREL B AR AL R E R 0 B R GRE
FERAEF B GG P S Bk iEF (B Z)c otk E - BART G (2

ER R X SRR SV ey U R
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¥

WP M E AR RS TR R - 7 e BERE LA LR
R 0 Flt m 22 2 v F sandwich ELISA Z & &4 7% 5 » @5 47
SDS-PAGE T % d 112 & % BBz awp v 5 8 A3 R & iEd ch & deh i

BOREIL 0 5 T2 % o

=2 Solall BEA1E
31 - B3I HER

T pE R & pFi 4 F & (Real-time quantitative PCR) * #i£ qPCR (Quantitative
real-time PCR) ° %%' PCR #H3 crmiZ i fic g v DNA 2+ > B i5d £ 5§ L
iR > #F - =t PCR #3162 4 & F B & $~ i {7 #icdp 304 © Real-time PCR ~
Jepr B s PCR Hgreer 5 > AR B R 13 - £ > B3 PCR F I
Wi FF RSB RS EEY (agarose gel) 7 DNA A4 47 E 5|l @ fod 2

&

P08 T3

=

Mk XL F PR FEATE P EERA N T

N
ﬂm

o

>

7 B % )\
FRFEAA

MR PRABEOAFT S B PSR EERAF LR o5

4
>

Bz PHEAFGERFERTZ K A3 100bp T 200 bp ¥ ; £ R eNE FE
FAE - PfeF R TG SRR RATY - KRG FR AR
F o iE iE i 5 B3 {5 melting curve ~ PCR efficiency {v Slope # I o % DNA
f melting & 2 = @ LR R AL L iEHE R (Tm value) © 3 % — & (DNA)
A€ % - melting curve> FJ 7 * kg4 PCR A4 £ % 52 H- A4 @ £ PCR
efficiency v Slope g # Rl & 7 313 a3k 3t ~ 513 B & ~ Master mix = 4 % 4% &

HEEE

i

#efh 5L 4 logs R IR REBESFREF LA 4kAS 100 2107
oo Fpt kR ¥ Ctvalue 2 > 258 » pt 2 f2 8 Al ¥ 2 (7 PCR efficiency 2.
5 o #r{8 2 PCR efficiency 4% 4 >* 90%~110% ; Slope P &_#& -3.6~-3.1 » &
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AN F R MR SFEERFTREATRAR R P T R S
FIEHTEA g RATY PHREEZEFRAR -T2 &S - (£33 2 melting

o

curve ~ PCR efficiency = Slope i i* § ]2 § 7k Fl31 5+ 4p 7

e

L=t p R T ek 3 ik f av profilin #EAT R Solall AAFE G 4R
fheni Bk T 2 RAFF (£-)° 7 FHAFIREH actin fo 18S rRNA
ETEEE S EUHENCENE

4
B 4 ic% F 5 P totalmMRNA > 4c » RNA to cDNA EcoDryTM Premix % ‘e &

S

f&4F cDNA o 3+ 5 real-time PCR * 7% 2. #4f > # cDNA &} i3 238 (7
B 4fg o 70 2 = 2 cDNA 1% 5 ficde > i A e » 3 cDNA ~ ZriRlk &3
+ ~ 2 #3 -k ~ SYBR Green supermix % F &3] 0 de 2 {8 0 B F £ IV
o Fe TV ARG o BFHIE R K 55°C 1 T71°C £ ~BIRAEBA
PEFRFER IR GTER REEREEARAPR TR TR 0 B
Eiv o FivEE? FEERSE -

BT w P ARA TS fon g RAA TS G A R F B - 5] S i 2 pRE
S% M real 1 31 F ¢ melting curve § 5 B ¥ - A H AP E - (RS
) Rk pEEFRTALIRIY 2 TR R ET reall 315 PCR & R
fCHMAFF =B AP (BI-7): ™t real2 ~real 3 - real4 31+ > H melting
curve k3 - L% > = PCR efficiency fv slope % J#a7 & o F|pt »
# real5 313 175 2 & §iciEach Solall enF B 43513 > H PCR efficiency %
104% ; slope 5 -3.23 ”F} FHARF T oo RHERE Actin3 (Bl ~) - 18S 1 (B-+
=) @ 23l% » B PCRefficiency = slope ~ %] 5 99% F= 102% ; Slope & -3.3

fr 323 (ke ~ & T ) FAPBLEERR o
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kB FicEAET Y Solall F €44
4.1, §ivctk 53

MR 2 AT e E S e ms T Y Solal 1§ R A o Ak
LEY L BESAETIES B L ABE LRI R R B A
Lo B BB @ (A7) FIRT ST N L FER%RA SR
MERS NS AL R FE R REREL (BN ) m e FR R S
2 hacd R Ak o FREZE R TE 0 R By FHRERE O stk
FRE L TG icE T O RAE - fictk S BRI (overripen) 15 &% 4 470
FROE (RS 4) g @Mt D853 202 80°Co it
PR i 2 580 T b2 BRI SHART ER S 6 R R a5

eEfh o L gae e E fedk v e

42 fpEEEFES S

Pipe s T2 Ap ¥ B gt B 2 V80w Ct value 1T 5 RypiE T3 E o Ct value
T EEF PCR F EthAHH2 2 3225~ Tehidc® A B HEZ PG
cycle number » ¥ % Ct value o # RIZ £ #-p L5 Fl{ofd T4 Menip A FlAp vt 5
H# Ctvalue shZ >3 ¥ 1 F RAFFELARHEAF P RAS T2 Ctvalue &
B R TR PG E o T E BB e g e p (TRl F BB N 2 H0 T % PCR
F e W A B S S Bl - A sE A

dCt=Clt(test)-Ct(Reference)

ddCt = - (dCt(test)- dCt(control))

BHEE I dCt TR RGP HTERS -

43. P R S RAETRIELSE
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Fr- Lt REALET Y 2 mRNA T F #4885 cDNA> BRIP4 ik
@ ¢ v 12 NanoDrop #IH kR I A Bk AR 5 ¥ hiedht 4
e AR FABAREAE (- ) AEHKTEZ 2P LT E T 5 Real-time PCR
ATid g P HRA T2 513 L oreal 50 5 RAAFIIIF L Actinl e 1881 02
i ‘e E RATLAEN e BATET R EEFE g TR BE5ET 0 AR
SR AR Solall RFIAME RS LR BV SR 4 e
jedqefd Solall 7 &8 > Hipdletprrvd 5 BApEE (Bl=- 4)-

Fooh o s L RS dofe 5B 3ed i (7 SDS-PAGE T A A 17 B F F

kR 1S58 %% 3‘;‘%‘?—%;']/”\:"'5&1_333 14 kDa ehiz=% V5 - x4 (Bl=+-)>2*
wmitd g2 AR TE S B BER g RS (B2 2 A Fltmint 14

kDa 39 J& % Solall &t/ o fifliE FFRais » A H R Ht Image] &

FEEAYT  BERT IR SATERTR Solall v 287 £ 8 > eHgitik

FepmrEErt gk (F- 2= B)-

W=
3=
i Sin
3
=y
.
NS
T
[Gad
ok
IS
=
%
B
ﬁk{ N
A1
5
(w
=
7t
Ar S
R
2
i
wn
=N
o

BREFEAAME B

ENF IgE BE (M-Lz2)-

44. 2 R Hir 2 RAERITELRS

A ogE S §desdt Tanya A RAEZESR F EAMBEE R (Bl- L) F
PERedrd P~ B FTRREBRA (7). 2BHTHEFLZHITSIRAEAS Y
% 3 ¥ (mature green): % F A KFE RFE o F P FORE o ST R
¢ #) (turning): & FEF Zk ot izd > ik 2% 10-30% 5 i2H (pink): %
F 9 30-60% % ik efrizd LRI (red): FF ¢ IV RALE 90% ; EH I

(overripen): % ¢ d iz > HFp B4Rl 2T B RIFER o MERD F Tidle
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THpETE L 1025 FMEi- Solall TR 2 &£ € F fiv Aprp o+ 2
MR R S ARIEHRDPEEAARZER S FH A (B LT
T BH R ESEiode 5B 50 217 SDS-PAGE 7 /A4 17 B & kv
FRELED (B L) PEETALZOR T NERMBEST > 82 > #
AR Ak Image ] BT EEALSIT (Bl - ) BEET TR RARFEOE
iciiAclh Solall 3vi PEAKMFARL HPEIERFPEL o A UKL L F T
Bpatos PIRENZEE L FEI RS RBEAZ vk F 7 @E5TR Solal

1 =% IgE & (Bl= -+ )
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LS

~FArER R ATIE AL HEG
11 3 h3ci@sth Solall 2 f* § &

hicih - RIBOFEATS > A2 EZETERELS o H &I %5
O R EBEEE PR AR L A - B BEARE EEES Y [T
Poom o Facdg IS B LeohiE Rk BAach e - 0 AL e ¢ B e R L AR

T

it
2
T
=
S

FHEAFE R o AR TN T RPRFERRIRZ EFERENLHE Fivi
EAE D F R AT WA

RF Y AR Solal 1 EhoA B FUBACR 0 B EBACR B9 RIS

ok

Bov 4 v (profilin) R - FIE i FOR A S adn 011 0 ol Fod B
Fempfed 2 Mo £ ko s HBRF i 2« A A

ez 2 faciEsch Solall gha T S AR AT AR R E -

MEAFER S NE 2§ LA T SHFH

FA* WL 2 TR G HFERR L AEAF 2 KR BESHPE R
A Herpk f o PRl GE 7 39 #8:% (Poms et al., 2004)°Moreno-Grau % 4 12 ELISA
174470 B {ow F X 758 (Moreno-Grau et al., 2006) ; Koppelman % 4 | %ﬁ i
A RS2 AT R ) (Koppelman et al., 2001) -

AT AR AT E R EACR AR ESEEZ S G R0

SRR A N - A E AT AR R EERRTE BTG 0 blAot iR

—x

SRA WA T R G R s £ S (Reeetal, 2008) Fpt & 2008
#oRee A& Ewach T 24 WA Fd ARERDS SE 2 kg

£ #2 ELISA A+ E#MEH WE T T8 BB %65%R 7 £ (Reeetal, 2008) -

S

M FIE S R A G o 0 T RS 22 b R U E e ey
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BOFAE S B EAR AT LA EL S REARAY PR A A

%ﬁ%ﬁ@fﬁ}izﬁéﬂ%zﬁ_‘% o FERER2EY BRI AT S o

S~ FHaEARFY FAPFT 23w
2.1. 1 rHis-Solall T3 42 22 LR

#.# 7% 3¢ E (Immunoglobulin E, IgE) & * & iEach chs 4720 2 pF > ¥ 1)
*EATR K i B IgE }gd BAEAL S W PEaTR ZE (Williams,
2003) o 7 AL A5 % 0 £ 100 IgE hkRE B E 0§ UBACL K B ik
MR K L T L B¢ B PR R B feiqe 4 (Gould etal., 2003) - 7]
&ipfuﬁﬁﬁéﬁﬁ+£iéﬁﬁﬁ@%ﬁﬁﬁhﬁ’u@ﬂ?%—ﬁﬁm
v Al o

SEE2 A FMA AR £ 20 0 #5511 enterokinase ¥ E frE m
F-v rtHis-Solall &7 F s 1d*7 “,ﬁcf rHis-Solal1 3 3 - £ 7 7 His-tag s
BAF] o F =212 FPLC &1 » &4 c L i uwit H3 > R8I0 w
Yo & hgR K > #7iH 2.3 7 Histag e Sola 1 1 39 72 &7 XU * iv4 & =48 >

F B % EH rHis-Solall i£5 4 & Ff8z 39 o

22 FURMEF 2 & AR E P ELE R T

7

“~

WS @ IR F AoiEacR Sola 1 1 k£ i (Sola 1 1 epitope) fré& = 2
pET32a(+) 4+ &+ 3 His dvE4did?s (His-tag peptide) it {72 & o #7:&

F2FEESZIFR FH B R Solall Fh £ = (Solal 1 epitope) & FfiR|4

Ji

Beh 28 F CdBl=) o 2t RIS GE SRR A RA B R e

#Hu profilin 36 AAIMAIE > WA IR F BRI BEREE L o RIS

2 Ee oy ERMAG 22 EARL Ry AT L o

v
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23 FFRMET &

BETFMER MBS P EFL:}m’%*’ 27 ¢ ¥%3% rHis-Solal & 2 39 ~Solall
epitope i ¢ 725 His-tag peptide~ /i £ # 3 & iE P i — 5 - ¢ 7433 His-tag peptide
sfdl 2 “,f e BT Al E TR LRI Y § FRIRLE A o KA Flp &
Bov 2 42 5 ARG eRd 6 B His "=AR P B M FRLER R PET 2
gREBEE - FIPRARE RT T LITL fiviEac R * o

14 Solal 1l £ #HRMB2Z FMAL §acBach v Frguams e 5o 1y
gL & p % (Dot blot) frd = & 8L (Western blot) i& {7 Ff4F & Hp|Eanig &
RATER 2 e - ARG o AT FR PRIEFSL 2 IgE & IgG o
R 0 TSP P P G0 hE - v R T i} (Poms et al., 2004) A

Sy EEFEE DR RS SR T TR S SR

Flpt B Ful eh g - (49%3% (LHocine and Boye, 2007) © F]pt dd & — 4 & 7
B2 RFARITARSO FE PERET R TR LFE R F RS

PR Al B o

A erFlyldd I RUAFEFEZ22Z A EHME Y
" enterokinase fi¥% & J&fsé 2. % 7 His-tag 9 rSolal 1 v i 5 Lk &£ & ] &Y
Wbkl > 7 42 ¥ His-tag 2 ®éF > FFHFREH L -2 bRy 7Y R
VEE S BRIAIT L R R AT S Rl A BRI AEER > A
3 AR B R

=> %#’ﬁ‘ﬁ'ﬁ?ﬁﬁﬁ/}*ﬁl s
31 PEFER R4 F & (Real-time PCR) A #7i§5c R 7 £ A 7l
FHBRT] 0 Fd FHERRTEAFT S DS FRERE R B

o PR RATE WA S RS % ch & (Costa et al, 2012)  4c F f ivif
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a7k Solal 1 % % L& profilin F=v 2% » &-v .f‘:f_eﬁéﬁiffl i F o BT A eh
% - M55 (DHocine and Boye, 2007 ; Poms etal., 2004) - @ ¥ & &7 st 2
BHF S M MB B R T E P BRF o 4oL BAREF N 200 ug T
FHF B e A o TP F R AR A3 5N k1 plE AT R 7 £ (Stephan
and Stefan, 2004) - 55 & F R F AFE T F L AR EE SRR PRI ET 5o
B9 AT SRR AR T e

TEFEFFRY S e F PR B PCR H5EF 5o B R AR R 4
W o RERFEREFEREOTE A Y DERR ZE G RHETT MK

10 ppm (Stephan and Stefan, 2004) > F]pt -+ &2 3§ & * 2B g Each s 7L 5 o

32. - H3IFEHRZ FRRFRHE

P F)51 3 gkt ik § v profilin ATk Solal 1l B3|t e fic?
profilin F-v & 3 # & MHeh= g K3 M7 2 g EATFSF o p i @I §icEsR
Solall & - 313 » g ¢ %) profilin B 7|4pum EA D %407 E# profilin v o

Real-time PCR F E#-#3 E B &3 55°C 2 71°C £ ~BHFAE L ELF
PEIRISIF Mg B IR R o BT B P HRATF S {or g AT A uEE
B Ml g pR ) BB ERE real 5 33 ivL 2 ficiEATR Solal l
ship R 4515 > R 7]- & F1H melting curve ~ PCR efficiency - slope % fif * 4
Bl ] F— 2 d sreal 5 313 4REARH 55°C 1 68°C %1 LIMILM %
(data not shown) i * #FA 2358 5 AH % - 2 #1255 7 F 2 6 0 EH Actin
34 18S1 & fe3l3 ot =313+ & 61°C pFH PCR efficiency - slope £ real 5

S BAR 0 LB 25 F BiEE o

45



e~ B R AicEAY EAR 7R AETER
41. % b HFAFESR Solall 7 £ £ 2473

MR AP R S Al stk Solall 78 BT R Fiv
SEF Solall 7257 48 27 %I 4 5ndicsf Solal 1 7 £ 5
B8 pdledptvd 45 BAAEE o SHEMRE S FRESAEE G A E D
B FpdapliBach F Bk AR A r e At s 4G B o

te 4 profilin Fv v Joi (actin) g HA G 0 R4 Fagad
B FET o TR i IR e BEE - e s R fmlEE 2 fod
@4 £ %4 @5 (Staiger, 2000 ; Wasteneys, 2000 ; Meagher et al., 2000 ) o & 4 #2
THEA o E R B R ko R e s SR @R A § AR
%% > profilin ¢ ¢ actin RELHHESWMOEE - BEFIVE L F e )Rk
SRR e B eiE NJ (Radauer and Hoffmann-Sommergruber, 2004) - %] f&
Rlft s S ER G IR RGBT SR G2 0 B profilin 7 £ ¥ v R
- BERE O N R e BEESE A EAG o R RTFEEAD RYAR
FoTEB A mEFY o

ST AT AR N R B EAR G R BEFRT

a
T
ta
(F‘}
e
Ry

EHEBRARAE AT SAF ARz 2L L2 RHERL R BEPRIET = 2
R o RFIT R GAME - AR A F TR F R F A EE SR
FRFEAACS TR L TR FIPRE R A RE A EATFIAIRE S b o
g 4 8 2 SDS-PAGE § oA &4 47 3= 1574 e N 0 R4 Atk Arah
1 fv Arah2 ¢ 330 Femt b 7839 12-16% M2 59-93% st G > B grot
P3P TEA Sz B X m kg ¥ L3 (Koppelman et al., 2001) ; Fr Prifiac & 4 2
IgE 48 % Arahl fr Arah2 & {73< 4] ELISA & > B FHRFR? 7 B -
4 5 AF 2R Arah ]l fo Arah 2 Z 27228 ¥ £ % (Koppelman et al,

2001) e {avcH b SAF g R 7 E LB RARHET > fRR AV A icaE



L

f§*5§+7&M4ﬁi; ’ ’E'Blsr*‘];,ta;}.j;”m% Bk o H)

o

fORFT L AR A AR F i F AR ATR Solal 1 2 AR FEE S BRI L
Ak F o R yRLD] Solal 1o RIF i BT 5 $ R L R F § irilBc L @5¢
B FieY HBiBAaTR 0 b4 Solal2 ~Solal3 E:iEach o F4 B> Solall &
EEPEEah EAMESRT  BRERLEEIHE Solal ]l 23 HBH2 BEa

A e -

42. * 2R BRERHR Solall z £ LR HFH

AR LS v afE Tanya ok BOR 2ERCOR 3 BAPM LR 0 2 R FIZ
- RAEEFIESEROLICEAARARLE > VR E TS AR A S
L BB H o - LRI RMETANT I ABE ARKRBEAY T B2
RIFRM: Eh 2O SREZFEN  TRFOGICSREA Y SR
(green) ~ #& ¢ # (turning) ~ #- =¥ (pink) ~ =3 (red) friE 3 HF (over ripen) o

F

iR REE T rHAAH T E S 1o B %FIRFic Solal 1l ®ATR 2

ek

3
EREFHICTRIFE LY A A EHTE > R BRI PEEACR § R )L A e o
2

o
=

£
F) P 7 %“’mvﬁgﬁu’éﬁﬁﬁﬁﬁﬁ%JV DEEY fanen

el
pins

L2 {533 “T:c ¥ (Armentiaetal., 2003) - Armentia & A F IR HH vk F W e L
WRSL o Bl R B OB AR B A~ AT ks R { L
(Armentia et al., 2003) » § % 30 &~ SRIFEPF > B2 44 £ 2 L dgHfde 3
BRPFEFBLH > PRI RS TR F o p 2 e LTS ¢
EEAR ZRH A AR RauBATE A TR B 2 FE D LI R
FlRFEAHFT o

L F A RBTIERIGE R B AR AT RN BEFRAS

E)
Rz vk 7 ERAEERFPDE 0% F ki (Bleumink et al., 1967) - @

\
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Kondo % % 4.5 &% » 47 5% 3 (green)~ % ¢ ¥ (breaker)~# = (pink) ¥
% ‘=348 (redripening) Ew BRI RIFER Ficy EaARh £ L5 T §ic? BT
RF0 "EFLHAEHen 3 3 4 (Kondoetal,2001) -

HoFTEEBERE > A AL S %2 Bleumink £ AR o NAFET R
% 4270 Bleumink % A M PFFEE* 2 SR K S @R PFEZ 57 0 Flpt H g
ZELBIRZERFIRERA TS HF A Kondo & 4 B B2 A 7iE4aT R
o RS RAEN A RS o P RFIAFE /AL GRS
éwmﬂ—/p FH AP Bt BB R et > BMRBSSE T E ALY

#3teo Solall 3 #7 4 B o Bleumink % A F 3 BEARILG fms § B RFFE B

R BRI & AP R I S EARF 2 BATR G iﬁ’ﬁ » & Bleumink % # in
DA AR R RARE KBRS HAFT B AR 2 BAR B RS
%’i% MAp 4 o Jiip) Bleumink % A R F|RATZEAT R T v & Solall e

I ~RRBEAXREY

AET R hio? EAZ AFIGREIDCHER L FicP LR EAR Solall; i
F4 M2 e Fr 5 SDS-PAGE T A A 478 & 5 Bhi o o A 11/ %
it2 %9 % rSolalle A%z 22 fiviEackh Solall £47T 5 > 3t 3-d &
5T 5ty Fp S - ARG @ R AR A 17 (ELISA) p R EH
FER G PR ARBOEF R 2 E N EROTE 0 P ow N M PRELAT]
T AT o P A 7T SRy o R - M3l 3P e 4 vtk Solall 7€ 0§

WEHRER OFET TR HiclATR Solall THRI B HickAE SRAEFEY €

LTEARGE o A WA

Ny

BN P A B L B AR H AERY

_‘E,\‘\ d’ﬁ;’ | S m%#l]ﬁ TR _?'_
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%30 R profilin v A FE L HpE > F) L H Fod FER A ik 0
4 5 Bt 4 profilin M FI B AP B0l o Ble A deflz (4 Gldeskdn (Capsicum
annuum) 9 profilin 4p 12 & % £ 92% ; 5 4 % (Solanum tuberosum) { % i 95%
AR R FIAR R 0 B blde g H 0l f e e A S LR
(e ) o Flt4aip] profilin iE B v A FATFLE A AT NITR B 4
BLERR A T RCE LT LR 2 ¢ e 3 R o Ak 2 5F T §R profilin §-d L
Pt IABROSEHE > LA FEF IR BE RAL R

ART AR OHED 2 AT o SRR T FIEAR B 1 RORIE RS R
el IR BT R
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Table 1. The Sola | 1-specific primer sets used in real-time PCR.

Product
Name Forward primer Reverse primer

Length
real 1 ATGTCGTGGCAAACATATGTC ATTTCTTCGGGCTTGAACTGA 140
real 2 ACTTCTGCGGCTATTATTGGC CTCCTTGAATCACCATGTATTTTG 172

real 3 TTAAGAAGACCAATCAGGCTT CTAGAGACTCTGTTCTATAAGATAGT 116

real 4 TTGTGTATTACTGTCATCCTTAC CCAACCAAGTGCTCAATG 157

real 5 TCATCTCACTTCTGCGGCTAT CTTCTGGCTCTCCTTGAATCAC 188
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Table 2. The housekeeping gene primer sets used in real-time PCR.

Product
Name Forward primer Reverse primer
Length
Actin 1 AGTTGGTCGTCCTCGTTAC GGTTAAGTGGTGCCTCAGT 233
Actin 2 ATTGCTCTTGACTATGAACAGG CTTGCTCATCCTATCAGCAATACC 291
Actin 3 TATGCCAGTGGTCGTACAACT TCAGCAGTGGTGGTGAACAT 188
1851  GGTGGTGACGGGTGACGGAGAAT CGCCGACAGAAGGGACGAGACGA 354
185 2 GCTCCTACCGATTGAATGA TACGACTTCTCCTTCCTCTA 120
18S 3 GTCAGAGGTGTAATTCTTGGA GTTGAGACTAGGACGGTATC 128
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Table 3. Real-time PCR efficiency and slope of Sola | 1 specific primer.

Primer name PCR efficiency and slope

real 1 Not avalible

PCR efficiency : 95.3%

real 2
Slope: -3.440
PCR efficiency : 90.1%
real 3
Slope: -3.586
PCR efficiency : 83.3%
real 4
Slope: -3.801
PCR efficiency : 104.0%
real 5

Slope: -3.230
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Table 4. Real-time PCR efficiency and slope of housekeeping gene Actin primer.

Primer name PCR efficiency and slope

PCR efficiency: 76.1%

Actin 1
Slope: -4.070
PCR efficiency: 82.9%
Actin 2
Slope: -3.813
PCR efficiency: 98.5%
Actin 3

Slope: -3.359
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Table 5. Real-time PCR efficiency and slope of housekeeping gene 18S rRNA

primer.

Primer name PCR efficiency and slope

PCR efficiency: 102.0%

18S 1
Slope: -3.275
PCR efficiency: 244.0%
18S 2
Slope: -1.864
PCR efficiency: 89.8%
18S 3

Slope: -1.010
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Table 6. The information of cultivar names, origins, and comments for twenty

tomato cultivars used in this study.

S5 b - A &k s

1 UC204A US Processing tomato

2 Tanya AVRDC Popular in Tanzania/East Africa

3 Tengeru 97 AVRDC Popular in Tanzania/East Africa
4 Arka Maghali India Reported to be drought tolerant

5 NCEBR-6 usS fresh market line

6 CLN3339FA AVRDC High anthocyanin

7 T5020 USDA high carotenoids (crimson and high

pigment genes

8 CLN3070J AVRDC high lycopene
9 BMZ51F2-67-1-30 AVRDC high rutin (flavonoid)
10 CLN2070A AVRDC high beta-carotene

RTT
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Table 6 (continued). The information of cultivar names, origins, and comments for

twenty tomato cultivars used in this study.

EL Rl A % ik %3
11 ASVEG#20 AVRDC dark green shoulder
12 CLN3125P AVRDC TYLCD resistance, fresh market/processing
13 00-Q-78 China Fresh market pink fruit
14 LA1320 TGRC S. lycopersicum var cerasiforme
15 LA1310 TGRC S. lycopersicum var cerasiforme
PTC1-96-2
16 Nepal High acid
Okhaldhunga
17 Pusa Ruby Nepal High acid
18 Siberia Russia early maturity

Popular in Taiwan, and it was bought from the
19 2 4% e Taiwan
Taiwan market

Popular in Taiwan, and it was bought from the
20 3+ Far Taiwan
Taiwan market
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Table 7. The cDNA and protein concentration, sugar degrees, and pH levels of

different tomato cultivars.

. cDNA Protein Sugar
Cultivar ) i pH levels
concentration concentration contents
number o . (pH)
(ng/pL) (mg/mL) (°Brix)
1 1732.2 2.72 5.8 4.02
2 1307.5 1.26 6.8 3.93
3 1773.7 2.36 5.0 4.16
4 1655.8 3.69 5.0 4.10
5 1659.1 1.98 6.8 4.06
6 1850.0 1.00 4.0 4.18
7 2136.8 0.99 8.0 4.28
8 2010.9 1.03 4.8 4.29
9 1678.0 1.68 3.0 4.14
10 1461.7 4.22 5.0 4.22
11 2042.6 2.10 4.2 4.24
12 1907.7 222 5.2 4.32
13 2033.8 1.17 5.0 4.19
14 1318.4 1.11 5.4 4.30
15 1725.6 2.75 5.2 4.25
16 1743.3 2.26 5.0 4.01
17 1532.6 3.47 5.0 3.92
18 2283.2 1.88 5.2 4.33
19 1538.4 3.8 5.0 4.10
20 2504.8 6.5 9.2 3.92
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Table 8. The cDNA and protein concentration, sugar degrees and pH levels of

tomato’ Tanya’ in five growth stages.

cDNA Protein Sugar

. . pH levels
Growth stage concentration concentration contents

(ng/pL) (mg/mL) (°Brix) (PH)
2-1 33424 1.26 6.2 4.35
2-2 1940.8 2.09 6.4 4.0
2-3 3010.0 1.01 6.4 4.0
2-4 2053.8 2.11 6.6 4.05
2-5 2216.5 1.00 6.8 3.93
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(A)

Forward rimer Reverse Primer

CCCATGGAAATGTCGTGGCAAACATATGTC CCCCCTCGAGCTAGAGACTCTGTTCTATAAG

(B)

W- ~ §iciBschk Solall AFEn
Fig. 1. Cloning of tomato allergen Sola | 1.

(A) Cloning of tomato allergen Sola 1 1 primer design. Primers were designed based on

nucleotide sequence from NCBI gene bank. (B) The product was 396 bp and amplified

at 56 C.

67



"S[00} '7 X 19IsN[D) AQ UMOYS SeM J[NSAI JuSWUSI[e oY ], ‘AIUPI % ()()] PIIedIpUI

3[NSaI JudwudIfe Y I, “ueq dudd [GON WO 0uanbas [ [ [0S UdSId[[e 03eWO) :A19n() “10399A (+)eze 1Hd ur | [ e[joS Jo douanbas: |

[ B[OS-SIHI "Mueq auab |gON Wod) T | ©J0oS pue T | B]oS-SIHJ uljijoid 01ewol JUBUIqUIodal Jo 3nsad juswubie ayl ‘g Bi4

00€
00E

0ST
0ST

FHEH s Y FIEF IGON Fhe Y@ T100SSIHI ¥2e8r uyoad 2r & F « -4

(960) 2.5/0 :sdeo

(9600T) 2.G/2.S -sennusp|
0°0 :10adx3

$811q /GOT :2400S

ey cH#.”.'.n,.oo#m.m.umn.-mmm._om@...i...'@WM ....... Qg Fhwm.m_ ...... mwm.rw ...... ﬁm?,.-.%Oﬂ-t-&..GNH.WH.U.E-OHM ....... el
STy  DDODD¥OOLISWIILOLOR fO¥I¥LLO 1E15¥D LoDDLIo DYV 10 LLED LR LEVo0 1oRO ¥0D15015 W01 §od0o EoL o B EL oo 1 Eo1fo 111 0po ¥k oni
ST¥ uuuuuﬁuauu uauaumuWunuwm.nwﬂ.uamaumvawwuaauwﬁaawaamﬁawﬁwﬁwauwunwuu.uu.ﬂunwn.wwnﬁ.aanwuamagﬁuaawu.aﬁaaauwww.ﬁmm TI®T08I-STH

E s

eeegggreeee 0Lzt 09z e ogz" T 0Bz T, oFZ et ozgrrre 0Tz e 0ozt 06T r e 0BT et 0LT "t 09T " e
Uumumﬂ,w}haﬁuoﬂuamauuawwwpﬁwwwmmww#uuwmwuuamwawaquwﬂuvwﬁMww«ﬂuEﬂwhwuhwuﬂu ATV vofEo0005 1101 FLo 11155 15¥W00150 L1 0¥0 do0100@ 10059511 MmamﬂuHmUHWuwMum Azond
DO¥ONEORYLL¥DD¥D IO IODEDDIODSYEONDDDEODDIEO 101 0OREOYDDDEOYOD N LI¥O L DD L DRI ENYOREDDDDDLIDIRIOLI LoD LOVNID 10D LIONONYODLODRIO0D0DI IOYDIEO IEIIEDDD¥OY TIETOSI-2TH

D R ey

....... QZT """ " OTT " """ 00T " """ 0§ """ QB Tt COLTtTTTUUUGTTUtTUtTQGTCCUUUTCUQRTtUCCtUCQETUtUeCtUTIQETUUYtUicgTitccCct

6 8 0L 9 S 0F 0f 7
¥¥o¥¥o0000 ¥ LLOFDIO0LLLIE¥O0DLOIFYO 1000 LIIOLOWDOI FoF¥00 00 LIELIEIO0D00 LI IO¥DLO IFD LEE 0o F¥o LE¥O¥D LOLLLDDL LDV YL #0010l R LEONWOD D 10010 W00 L¥I0D Azan0
¥¥¥OREODDDDN¥D LIO¥DIODLILIN¥IDDLOLEND IODDDLIIOL NI DR 0D LLELIRIO DD IO O¥DII LK) LEHIOS D LYND¥O LOLLIDDLIO¥DNED LEDDIOT MYNODDLODLOINENODINO0D TTEIOSI-STH

e e

68



0.61 -150
m
=4
0.4- 100 O
5 -
< e
=
0.24 L50 E
S
0. v 0

O N P R R PSP
Elution volume (mL)

W= ~ iR R PRI e f35E 239 rHis-Solal 1

Fig. 3. FPLC elution profile of the of recombinant tomato protein rHis-Sola | 1
using affinity exchange with HiTrap chelating column.

His-Sola 1 1 was eluted by 60% elution buffer (marked in gray lane). The total

collection volumn of target protein was about 4 mL.
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Fig. 4. SDS-PAGE analysis and western blot of rHis-Sola | 1 and purified rHis-Sola

1.
(A) SDS-PAGE analysis of rHos-Sola 1 1. (B) Western blot of rHis-Sola 1 . Lane 1: the
crude protein extracts of rSola 1 1. Lane 2-5: purified rSola 1 1. A 34 kDa fusion protein

was detected by anti-His antibody.
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W -~ SDS-PAGE § AL &ivE2Fy rSolall # 'ﬁ His-tag 4%
Fig. 5. SDS-PAGE analysis of rSola | 1 after removing His-tag residue.
Lane 1: Fusion protein rHis-Sola 1 1, lane 2: His-tag-removed rSola I 1. The His-tag was

removed by enterkinase enzyme.
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Fig. 6. The elution profile of the secondary purification of tomato rSola | 1 using
HiTrap Chelating column attaching to FPLC system.

Tomato allergen rSola | 1 was eluted in the unbind fraction (marked in gray lane).
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Fig. 7. SDS-PAGE analysis of secondarily purified rSola | 1.

Lane: rSola 1 1 after removing His-tag residue. The molecular weight of

His-tag-removed rSola | 1 was about 14 kDa.
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Fig. 8. SDS-PAGE and western blot analysis of secondarily purified rSola | 1.

(A) SDS-PAGE analysis of rSola 1 1. (B) Western blot analysis of rSola 1 1 using
Anti-His antibody. Lane 1: rHis-Sola 1 1, lane 2: EK treated rHis-Sola | 1, lane 3:
secondary purified rSola 1 1, lane 4-5: FPLC binding elute. The secondarily purified
rSola 1 1 peotein was shown on SDS-PAGE with coomassie blue stain, but it was not
detected by anti-His antibody (indicated by arrow). The purified fusion protein rSola 1 1

was about 14 kDa.
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1 MSWQTYVDEH LLCENEGNHL TSAAIIGQDG TVWAQSANFP QFKPEEITGI

51 MNDFAVPGTLAPTGLYLGGT KYMVIOGEPE AVIRGKKGPG GITIKKTNOA

101 LIGIYDEPM TPGOCNMIVE RLGDYLIEQS L

Taxonomy: Solanum lycopersicum
Match to: PROF2_SOLLC
Score: 175
Sequence Coverage: 45%
Matched peptides shown in Bold under line

Wi ~F#AsrEdd rSolall s=ARA 57|
Fig. 9. The analysis result of the amino acid sequence of recombinant protein rSola

| 1 using mass spectrometry.
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I.P. I.P. I.P. blood final boost
sampling

50 pg rHis-Sola 1 1

+ 8 mg Alum 50 pg rHis-Sola 1 1

W WEE g e

Fig. 10. The protocol of monoclonal antibody production.

Mice were sensitized three times in a span of 14 days by intraperitoneal injection of 50
pg of rHis-Sola 1 1 emulsified in aluminum hydroxide. After 35 days, blood sampling
was carried out with lancet in mice facial vein. Serum was used for the titer
determination. After 7 additional days, mice were boosted with 50 pg of rHis-Sola I 1
soluble antigen without emulsifying aluminum hydroxide. After 5 days of last rHis-Sola
1 1 boost, mice were sacrified for spleen preparation. After thr preparation of spleen, cell

fusion was carried out in the same day. The hybridomas were incubated in 37°C for 3

weeks preparing for the subcloning. n = 3.
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[ rHis-Sola |1
Wl epitope
B3 His
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Fig. 11. The titer of rHis-Sola | 1 monoclonal antibody.

In the selection of hybridomas for the desired cell line, fusion protein rHis-Sola 1 1,
commercial Sola 1 1 epitope, and commercial His-tag peptide were used as ELISA

antigen. The culture supernatant was collected for titer measurement.
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Fig. 12. The specificity of rHis-Sola | 1 monoclonal antibody no.21 using dot
blotting.

The culture supernant was collected for specificity measurement. In determining the
specificity of monoclonal antibody no.21, Fve, FBS, BSA, PCP, LZ8, HMP, tomato
crude extract, rHis-Sola 1 1 fusion protein, commercial Sola | 1 epitope, and commercial

His-tag peptide were used as immunoblot antigen.
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(A)

(B)

W= SDS-PAGE £#A 2 & * L2 A HE il s 21 HE&A S ic
Fig. 13. SDS-PAGE and western blot analysis of the specificity of rHis-Sola | 1
monoclonal antibody no. 21 against proteins from different tomato cultivars.

(A) SDS-PAGE analysis of tomato crude extract. (B) Western blot analysis of tomato
crude extract using monoclonal antibody no. 21. Lane 1- 7: tomato cultivar no. 1-7

crude ectract.
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Fig. 17. Real-time PCR products with Sola | 1 specific primer sets of (A) real 1
primer, (B) real 2 primer, (C) real 3 primer, (D) real 4 primer, and (E) real 5
primer.

Primers were designed based on the Sola 1 1 sequence from NCBI. Except for the
products from real 1 primer, products from other primer sets were equal to the estimated
length. Products of real-time PCR excised by real 2 primer, real 3 primer, real 4 primer

and real 5 primer were about 172 bp, 116 bp, 157 bp, and 188 bp.
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Fig. 18. The appearances of leaves and flowers for eighteen tomato cultivars used
in this study. (1)-(10) were the appearances of leaf and flowers corresponding to

tomato cultivar no. 1 to 10.
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Fig. 18. The appearances of leaves and flowers for eighteen tomato cultivars used
in this study. (11)-(18) were the appearances of leaf and flowers corresponding to

tomato cultivar no. 11 to 18.
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Fig. 19. The fruit appearances of twenty tomato cultivars used in this study.

(1)-(5) were the appearances of fruit corresponding to tomato cultivar no. 1 to 5.
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Fig. 19 (continued). The fruit appearances of twenty tomato cultivars used in this

study.

(6)-(10) were the appearances of fruit corresponding to tomato cultivar no. 6 to 10.

BTF
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Fig. 19 (continued). The fruit appearances of twenty tomato cultivars used in this

study.

(7)-(15) were the appearances of fruit corresponding to tomato cultivar no. 7 to 15.
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Fig. 19 (continued). The fruit appearances of twenty tomato cultivars used in this

study.

(16)-(20) were the appearances of fruit corresponding to tomato cultivar no. 16 to 20.
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Fig. 20. Real-time PCR quantification of Sola | 1 expression from twenty tomato
cultivars.

The quantitative analysis was carried out with two housekeeping genes, Actin 3 and 18S
1. No. 19 tomato cultivar was used as control. The statistical analysis denoted

significant difference among groups. (p<0.01, n=3)
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Fig. 21. SDS-PAGE analysis of crude proteins from 20 tomato cultivars.

The concentration of tomato crude extracts was 1 mg/mL. Lane 1 to lane 20: tomato

cultivar no. 1 to 20. Lane 21: rSolal 1.
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Fig. 22. Quantification of tomato allergen Sola | 1 among twenty tomato cultivars
with monoclonal antibody.

(A) Western blot of twenty tomato cultivars with monoclonal antibody no. 21. (B)
Relative quantification of Sola 1 1 with image analysis program. The concentration of
tomato crude extracts was 1 mg/mL. Lane 1 to lane 20: tomato cultivar no. 1 to 20.
Lane 21: rSola 1 1. Lane 22: rHis-Sola 1 1. Image J was used as the image analysis

program.
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Fig. 23. Immunological activity analysis of tomato allergen Sola | 1 among twenty
tomato cultivars with patient serum. (A) Immunoblot of twenty tomato cultivars
using patient serum. (B) Immunoblot of twenty tomato cultivars using non-patient

serum.
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Fig. 24. The fruit appearance of tomato’ Tanya’ in five growth stages.

(2-1)-(2-5) were the appearance of fruit corresponding to mature green, turning, pink,

red, and over ripen stage of tomato ‘Tanya’
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Fig. 25. Real-time PCR quantification of Sola | 1 expression from tomato cultivar
‘Tanya’ in five different growth stages.

The quantitative analysis was carried out with two housekeeping genes, Actin 3, and
18S 1. Lane 2-1 to 2-5: tomato crude extract of mature green, turning, pink, red, and

over ripen stage of ‘Tanya’. The fifth growth stage was used as control.
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Fig. 26. SDS-PAGE analysis of crude proteins from tomato cultivar *Tanya’ in five

different growth stages.

The concentration of tomato crude extracts was 1 mg/mL. Lane 2-1 to lane 2-5: tomato

crude extract of mature green, turning, pink, red, and over ripen stage of ‘Tanya’.
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Fig. 27. Quantification of Sola | 1 in tomato ‘Tanya’ in five growth stages with
monoclonal antibody.

(A) Western blot of five growth stages in tomato ‘Tanya’ using monoclonal antibody. (B)
Relative quantification of Sola 1 1 with image analysis program. The concentration of
tomato crude extracts was 1 mg/mL. Lane 2-1 to lane 2-5: tomato crude extract of

mature green, turning, pink, red, and over ripen stage of ‘Tanya’.
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Fig. 28. Immunological activity analysis of Sola | 1 in tomato ‘Tanya’ in five growth
stages with patient serum. (A) Immunoblot of five growth stages in tomato ‘Tanya’
with patient serum. (B) Immunoblot of five growth stages in tomato ‘Tanya’ with

non-patient serum.
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Supplementary figure S1 . The map of pET32a(+)-Sola | 1 vector.

Nco I and Xho I were selected as the digestion sites.
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Sequence alignment:
CADI0377.1 MSWOTYVDEHLILCENEG NHLTSAAT IGODGTVWAQSANFPOFKPEETTGIMNDFAVIPG 58
NP_001233973. MSWOTYVDEHLLCENEG - -NHLTSAAT IGODGTVWAQSANFPOFKPEEI TG IMNDFAVPG 58
NP_001234138. MSWOTYVDDHLMCDIEG - -NHLTSAA T IGODGSVWAQSANFPOFKPEE I TAITMNDFAEPG 58

AAL29690.1 MSWOTYVDDHLMCD I EG - -NHLTSAA T IGODGSVWAQSANFPOFKPEE I TA IMNDFAEPG 58
XP_004251191.1 MSWOTYVDDHLMCEITEG - - NHLTSAAT IGODGSVWAQSANFPOFKPEEITAIMNDEX - - - 55
XP_004251645.1 MSWOVYVDDHLLCEIEG - -NHLSAAA I VGLDGAVWAKSSTFPOFKPSEIDATLNDENEPG 58
AABO3271.1 MSWOTYVDDHLMCD I EGTGHHL.SSAA I LGEFDGSVWAQSPNFPKFKAEE I TN IMKDFDEPG - 60

NP_001233869.
XP_004241753.

MSWOTYVDDHLMCDTEGTGHHL.SSAATLGEDGSVWAQSPNFPKFKAEET TN IMKDEDEPG 60
MSWOSYVDDHLMCDLEG - -HRLTSAA I LGEFDGSVWAOQSSAFPKFKQEE L INIMKDFDEPG 58

skl deoleok - kok <ok - ok coedio. wociedesk .ok ekl skokok -k skok .ok skosk *eoow ek

CAD10377.1 TLAPTGLYLGGTKYMV IOGEPEAVIRGKKGPGGITIKKTNQALI IGIYDEPMTPGQCNMI 118
NP_001233973. TLAPTGLYLGGTKYMV IQGEPEAV I RGKKGPGG T TIKKTNOALT IGIYDEPMTPGOCNMI 118
NP_001234138. TLAPTGLHLGGTKYMV IQGEAGAV I RGKKGAGG TTVKKTNQAL T IGTYDEPMTPGQCNMT 118
AAL29690.1 TLAPTGLHLGGTKYMV IQGEAGAV IRGKKGAGG I TVKKTNOAL I IGIYDEPMTPGQCNMI 118
XP_004251191.1  ------- HLGGTKCMV TQGEAGAV I RGKKGAGG ITVKKTNQAL T IGIYDELMTPGOQCNMI 108
XP_004251645. SLAPTGLHLGGSKYMV TQGEPGVV I RGKKGPGG I TTKKTNOQALLTGIYDEPMTPGQCNLY 118
AABO3271.1 HLAPTGLFLAGTKYMV IQGEPGAV I RGKKGPGG I TIKKTAQAL IFGVYEEPVTPGOCNMY 120
NP_001233869. HLAPTGLFLAGTKYMY IQGEPGAV I RGKKGPGG I'TTKKTAQAL I FGVYEEPVTPGOCNMY 120
XP_004241753. FLAPTGLFLGGAKYMV IQGEPGAV IRGKKGAGG I TTKKTVOAL TFGIYEEPVTPGOCNMY 118

EE T BT T T ok ool ok s decokoak - ekl Aok - -k -k -k . deokokoR kK . .

CAD10377.1 VERLGDYL. I EQSI. 131
NP_001233973. m 131
NP_001234138. VERLGDY I TEQGL 131
AAL29690.1 VERLGDY I TEQGL. 131
XP_004251191. VERLGDYITEQGL 121
XP_004251645. VERLGDYLVEQGY 131
AABO3271.1 VEKIGDYLVDOGY 133
NP_001233869. VEKTIGDYLVDOQGY 133
XP_004241753. VEKIGDYLIDOGY 131

bt Bl b B S EB AL BT

-

—_ -

Protein Sequence(s):

Chain Sequence

1 MSWQTYVDEH LLCENEGNHL TSAATIIGQDG TVWAQSANFP QFKPEEITGI MNDFAVPGTL
61 APTGLYLGGT KYMVIQGEPE AVIRGKKGPG GITIKKTNQA LIIGIYDEPM TPGQCNMIVE
121 RLGDYLIEQS

=

Predicted Linear Epitope(s):

No. Chain Start Position End Position Peptide Number of Residues Score 3D Structure

1 _ 1 5 MSWQT 5 0.779

2 = 55 64 AVPGTLAPTG 10 0.763

3 124 131 DYLIEQSL 8 0.756

4 107 111 DEPMT 5 0.730

6 86 89 KKGP 4 0.649
7 36 45 SANFPQFKPE 10 0.598
8 = 28 31 QDGT 4 0.574

5 12 20 LCENEGNHL 9 0.692

9 68 81 GGTKYMVIQGEPEA 14 0.533

R ~PFEESLEAR Solall Fuk & RIFP| L2k
Supplementary figure S2. The mapping of commercial tomato allergen Sola | 1
epitope.
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Amino sequence of His-tag peptide

His His His His His His Ser Ser Gly Leu Val Pro Arg Gly Ser Gly Met Lys Glu
Thr Ala Ala Ala Lys Phe Glu Arg GIn His Met Asp Ser Pro Asp Leu Gly Thr
Asp Asp Asp Asp Lys

TT promoter

—

lac operator

Xbal

TAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGA

Trx*Tag

TATACATATGAGC. . .315bp. . .CTGGCCGGTTCTGGTTCTGGCCATAT
MetSer 105aa. . .LeuAlaGlySerGlySerGlyHisMe

rbs

Msc|

His-fag

S+Tag

NspV

CACCATCATCATCATCATTCTTCTGGTCTGGTGCCACGCGGTTCT
HisHisHisHisHisHisSerSerGlylLeuValProArgGlySer

i

Bglll  Kpn
GGTATGAAAGAAACCGCTGCTGCTAAATTCGAACGCCAGCACATGGACAGCCCAGATCTGGGTACCGACGACGACGACAAG
GlyMetLysGluThrAlcAloAlalysPheGluArgGInHisMetAspSerProAspleuGlyThrAspAspAspAsplys

thrombin

PET32a(+)

Eagl

g
Neol EcoRV BamH| EcoR|1 Sacl Sall Hind Il _ Notl

GCCATGGCTGATATCGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGAGCACCACCACCACCACCACTGAGATCCGGCTGCTAA
AlaMetAloAspl leGlySerGluPheGluLeuArgArgGlinAlaCysGlyArgThrArgAlaProProProProProleuArgSerGlyCysEnd

Aval
Xhol

enterokinase

GCCATGGCGATATCGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGAGCACCACCACCACCACCACTGAGATCCGGCTGCTAA
AlaMetAlalleSerAspProAsnSerSerSerValAsplysleuAlaAlaAlaleuGluHisHisHisHisHisHisEnd

GCCATGGGATATCTGTGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGAGCACCACCACCACCACCACTGAGATCCGGRCTGCTAA pET-32¢(+
AlaMetiGlyTyrLeuTrplleArgl leArgAlaProSerThrSerLeuArgProHisSerSerThrThrThrThrThrThrGlul leArgleuleuThr

pET-32b(+

CAAAGCCCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGEGGTCTTGAGGGGTTTTTTG

Bpul102 1

TT7 terminator

LysProGluArglLyslLeuSerTrpLeuleuProProlLeuSerAsnAsnEnd

TT terminator primer #69337-3

Rz - F ¥ &S pET32a(+) 487 His-tag ¥ B2 7k

Supplementary figure S3. The mapping of commercial His-tag peptide in

pET32a(+).
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Common

name Scientific name Profilin allergen Identity NCBI accession
pineapple Ananas comosus Anacl 79% AAKS54835.1
celery Apium graveolens Apig4 77% AAD29409.1
carrot Daucus carota Dauc4 78% AAL76933.1
sweet orange Citrus sinensis Cits2 78% CAI23765.1
bell pepper Capsicum annuum Capa? 92% CAD10376.1
Soybean Glycine max Glym3 84% CAA11756.1

potato Solanum tuberosum - 95% NP_001275370.1

WHRlE -~ ¥ REESEY profilin 39 &2 v R Solall =R RBEFHES
Supplementary figure S4. Amino acid sequence alignment of tomato profilin
allergen Sola | 1 with plant profilins from pineapple, celery, carrot, sweet orange,

and soy bean. Alinment was conducted using NCBI protein blast tool.
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Supplementary figure S5. The declaration of patient’s consent for allergic serum
used in this study.
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