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A Study on allergenicity of pine trees(red pine,
black pine, pitch pine) pollen in Korea
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O]st =jX|=EZ(ragweed, Ambrosia artemisiaefolia var. elatior) 3tH+4532 Hil
oh ol 70] ZRAME AVINESe] FUHS FYs] g AL 2w o)
Al QitHLewis et.al., 1975: Anderson, 1985: Nilsson et.al., 1992; Potter
etal, 1996). 8 oAl eHEE AT vlwA £A FWsHAC (Joo, 1965).
TY 2y A9 HehEol Ot 5L
SUE 1 9oy, %eer] Ly and FEE 59 FUY AP B
2 o k et. al. 1999, Yoon et. al. 2013, 2014).
ih?oﬂﬁ A7 AYiFer B4tshe st AUFER shRe 2 WA THO et
al. 2000; Choi et al. 2011; Jung and Choi 2013: Choi et al. 2014). AR ==
AudoR AURAS AAst, Tl AIsH: AR sidets Eozt
mHog 212, 2, vt 4U49s} 9k ALRR(pinus) 7R sHRO)
37]: 45~65pm) A4 (hydrophobic)g AlYUal QJojA 7|&2&
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Pettyjohn and Levetin, 1997). AX|o] 2AU4RstES THASY 7L DA Al 2780
2807 At8s5IFHFrelund et. al., 1986). o]9] ¥tsl] AURE 3tFo] FQ35H &

d274ol2t= Asizt HauEa Qo (Walker, 1921; Rowe, 1939; Newmark and
Itkin, 1976; Harris and German, 1985; Cornford et. al., 1988; Kalliel and
Settipane, 1988: Cornford et. al., 1990), &3] AUE&F9 A HAo] de x|4HA
oA AU shio] wF FEst Ash] o] A7k dej2oR Agstel o
0] 9= Sg¥go] Hiu% Hf QuHFarnham and Vaida 1982; Farnham, 1988:
Fountain and Cornford, 1991; Freeman, 1993; Gastaminza et. al., 2009).
Gel2s] g A2 RIIRE F AT FUHO Aol7l Yehdtin B s}
Al oyt (Shahali et. al., 2007), @A HA&E ZARS ¢feh ojR9H3 74/\}011%
QQA|F]AtOlA AlHst= Q2 E7HFOl oEstAL R go
2014; Kwon et. al., 2015). = APPAIZ=S o] &3t TANS RAMA = s i}—Er
Z(species)o]| tigt A7} ofy2} sl shEo| &%t i} (family) £+ %(genus) o
290 RAP} 488l QItHKim et. al., 1987, Park et al., 2014; Hong, 2015). o]
b seto] glo BEAY AWE IS L& At I2oz F 247 s
gAd AHIE AR or Q&3 QtHCalenoff et. al., 1990: Park et. al.,
1999; Shahali et. al., 2007; Cox and Jacobsen, 2009; Cox et. al., 2011).
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2-2-1 AUyR s 2715 U9 SDS-PAGE

AU, 34, riaus RrRd R 253 2le ¢
Wxo] xS  SDS-PAGEZ  Aalste wlmelqich chm Moz
polyacrylamide gel 10%2} 15% (separating gel), 5% (stacking gel)& #H|s}al
7k7to] CHHRAIE O SDS  gel-loading buffer (50mM Tris'Cl, 2% SDS, 0.1%
bromophenol blue, 10% glycerol, 1% b-mercaptoethanol)of] dojAl 100°CojA
387t boilingsto] sampleS #H|st9th 7H2Fo] sampleyt standard size marker
£ gel9] 7t wello] loadingstil Tris-glycine electrophoresis buffer (25mM
Tris, 250mM glycine, 0.1% SDS)systemojA] 80V=Z 2A]|7F 308~3A|7F Ax
running 5ttt Electrophoresis?t &Y & gelS staining solution (0.25%
Coomassie Brilliant Blue R250, 10% glacial acetic acid in methanol:H20 1:1
V/V)O 2 stainingst & destaining solution (methanol: glacial acetic acid:
H20 3:1:6)2 3~4H v}lHZFHA| destainingsttt. SDS-PAGEE AR5t AUE,

B4, 20 24T 27120 GUAS w24 SEC BT 4 Ut e
571 9912 Wol7] Aol e HEo B (5 %, 10 % % 15 %) AGIUCt

2-2-2 225 27t 2

2712l 2ILROIA £EF SUEL 2424 balb/c AFOl Y L WM AL
Fotol Aelgt & @ole] IgEe) wa
YRR 27187F A8 RN 1gE B &
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Pollen Pollen Pollen
(R densiflora) (R thunbergii) (R rigida)

| | |
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Extraction of pollen proteins

! !

Nasal inhalation test Skin application test

|
|
Serum extraction

I

IgE detection via ELISA

33 2. AP AURE Tohe A AdEA

%, 59 4 dular] fEAdde st A4S, 55, YAy 247 20t
2 0.05g0] @ DW Imlg 21l vortex (0.0bg/ml)2 4+S dSob 2ASH &
HS 7 25 5okl AR ot 25ul A( 1.25mg/mouse ) 156 FQF H|4}
< &0l A FAY. & OF& stue dzg mRdAa g 2] IS Hst
of BFE utFlg & Clipper2 59 285 AZsH &, 5 &U A4R, 55, 27
Chauts 470 Zote WS J5Ee AFT 100pl 4 156 Fof uiYd =xst
ot a2 Y 18] " DWE uhd 25ul® 156959 82 &dll A
Fgstt. izt Zi7te] 59, mf A AdS Aeje AR 21g0lA 54, 10
4, 1590 Capillary tubed AMEsto] =9 wA|@oA A AF st 274
o]

O
[e) =
3000rpmoflA] 15637F ¥AlF2] gt H A5HZ #2l5to] —20°CojlA
Bastact. 2 259 @A IgEY WatdE 54SH7] $s mouse IgE ELISA
kit(ebioscience mouse IgE ELISA Ready-SET-Go)S Algcty &4519icH



Substrate (TMB)

HRP ; N, '3 .

IgE detection Ab )? ) t
A A A

LT R (R I ¢

IgE capture Ab

I3 3. BRT IgE WakF 575 Y WA

A5t § 2% bovine serum albumin(BSA)S wellld 100pl A2l & AF20A 24|
&Rt BREAIA | 5olA Q] Tl AgS AFHAIZTH PBS-T(Tween 20, 0.05%)=2
well F 200plz 39] AR 2, JdAvl==2 A AFO IS well F 50ul A

o ALRof|Al 2A17F ¥EE AT PBS-T(Tween 20, 0.05%)=2 well & 200pl=
39] Mg &, IgE detection AbE LT 7ist & AF2olA 1ARF YRSAIF
PBS-T(Tween 20, 0.05%)= well & 200pl2 33 A|ASH 3T, horseradish
peroxidase’} H¥2r=l secondary antibodyS &71st & AF20o|A 30& ¥HSA|ZiTH
PBS-T(Tween 20, 0.05%)= well & 200pl2 33 A|ASH T, horseradish
peroxidase 7]A9l TMB(3,3',5,5'-tetramethylbenzidine)2 welld 100ul *|2]5}o]
YPAEAZITH 0.16M sulfuric acid stop solutiong welld 100ul® EZ&5t ¥HS-S

STAIZ] &, 533 % 450nmoj|A] Microplate reader2 5% =5 =A5t%

&, 27 4
i e gAHAEAH(enzyme-linked immunospecific assay : ELISA) A3d-&
eyatoct
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13 4. AU4FR 27HE gEf2Alo) digt So] IgE £ 28 2Al

SAEY BARANE A HEd AB2Y FH(NDE A AUREIER
ANS S Holk 20919 BA) U hEFo] FH(NTLE FU) hote] Wee B
oA gkt 3~5Ql0] WA D, 22, fricka

2t 259 48 Y IgEY Bh3
‘§& 5745171 {5 96well microplate®] well'd AuU-F, &, 7|0t 2479 &
7t2olA &t THRA 50plet  bufferE &% Coating A 2]stITtH4°C, O/N).
PBS-T(Tween 20, 0.05%)= well & 200ul2 33] A|Ast &, 2% bovine serum
albuming welld 100ul A2] & 4F20A 1AI7HEQE HESA[A H]50]A Q]

Are RXFHA|ZH T PBS-T(Tween 20, 0.05%)2 well & 200pl2 33] NASH &, A
Aulez2 A" EA-dS well T 100ul A7l & A=olA 2A1KF ¥R3AIF
PBS-T(Tween 20, 0.05%)2 well & 200pl= 33] A|&st &, IgE detection Ab&
AN 7ok 5 ArRojA] 308 YRS AIZITH PBS-T(Tween 20, 0.05%)=2 well &
200pl= 33] S| ESEely = horseradish peroxidase 71A9]
TMB(3,3',5,5"'-tetramethylbenzidine)2 wellld 100ul #2]dto] 2HMA|ZTH 0.16M
sulfuric acid stop solutiong welld 100ul® E#sto] ¥H2S ZTA|Z] & S

T 450nmoflA] Microplate reader2 534 T=S =4ot3 Tt

immunospecific assay : ELISA) Ad-& 458519 T
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T, @uido] Az HE oz ZARNCE 92 PBSAYOIA] 1AI7F &oF A2ox  0.05
% Tween20¥t 3% Bovine Serum Albumin (BSA)o 2Jd block Eoj&Xch whe

PBS - Tween200]|A] 10E2=ot A&t WAR D, 1:152 3|A=l ag27] subject
serum ¥ &7 ¥A incubate 3t} incubation %, @2 KAFcH 131 PBS 5
o] anti-human IgE7’} EX]E horse radish peroxidaseZ 1: 20000 3]Ast 5 1
A7HsQt incubate Sict. w2 ChA] AAXI & ECL chemiluminescence method
(Amersham Kit) of ofsh #2]=]glct. &2 X-OMAT Kodak filmo 1& ZH&¢et
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3. A7ATY U &9

3-1 A5 71 9wy 2

5% polyacrylamid gel A7|9 =2 AlA|5}o] 70kDa ©o]Afe] THiAl vie & SHO]5t

= 1 =

An, T APLUFREUT, B2, 7IAUR) Alojo] o 80 kDa % 120
kDa $2olA A2 2 WEESS AUS AT 2 UITHIY 5)

KDa
250

130

100

70

Lane 1 Lane 2 Lane 3 Lane 4

33 5. 5% SDS-polyacylamid gel& AR&:t Uittt A AURRO R7ts o
A A719E 2
Lane 1, SDS-PAGE marker ; Lane 2, P. densiflora extract
Lane 3, P. thunbergii extract : Lane 4, P. rigida extract

35kDa~70kDa 37]9] WHiAIES BXM517] ¢|sto] 10% polyarylamid gelS A&

=
& A7I95e 2Tk 1 A o Wel ol Solrhe 379 WA F 550l
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oy At ula oG, Y AMALER(ALR, B, 27]tatt
t25 Apolo] vl2at 27]0] WiESo] WA THIY 6).

Lane 1 Lane 2 Lane 3 Lane 4

33 6. 10% SDS-polyacylamid gel2 A&t Uit AHY AURF Z71e o
A W19 A
Lane 1, SDS-PAGE marker ; Lane 2, P. densiflora extract
Lane 3, P. thunbergii extract : Lane 4, P. rigida extract
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OpR|9to g2, ARG 35kDaclste] Af
15% polyarylamide gel A7|¥5=
= Atolo]] oF 30 kDaid} 17 kDa ¥EO] vito]a] x}o|7} 91L& o] sch 1w
7).

> rlo
>
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4%
iu)

KDa
250
130
100 - - -
70 i -
. =2
35
25
e
15
e
—
10 =
Lane 1 Lane 2 Lane 3 Lane 4

a7 7. 15% SDS-polyacylamid gel& AHESH U4t XY AURFO] 2713 o9
A 7195 A
Lane 1, SDS-PAGE marker ; Lane 2, P. densiflora extract
Lane 3, P. thunbergii extract : Lane 4, P. rigida extract

5%, 10%, 15% SDS-PAGE Aldl it AUb%, 24, 2lv|ch AUs 27p2 g

of gAY TEEL B0l YROU AW A2 Cf2 R} FAIRL FAsturt
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3-2 2AURE B71259) E & 54 vlE

ARE 27120} b Wol ulAEE XJlE g2 25 U dg Zesto] 159
SOb BFel B9 L MRS B3 w2y U AP £3stAct (Shin-ichi
TAMURA, 1986, Leticia Tordesillas et al. 2015). ©A A BFFHAET)ONA 5
g, 102, 15<d0] AF et 289 IgE ¥& 24t Zut AlRto] Adof] mE ®¥eht
G0l AT 8). mRgART dddd U Y 2L A A
RS izl vlsto] IgE o] weten Algto] Algo] met Srpgo] A AT
(2d 8)

>
w
O

2000 2000 2500
E 1500 N E 1500 E 2000
[=] o =]
£ £ £ 1500
W 1000 4 W 1000 w
= = = 1000
E e ™ 5
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ABSTRACT

Over the years, pine pollens have been excluded as an allergen due to its
relatively large size, low protein content, and waxy hydrophobic layer,
despite their abundance. However, recent studies suggest the possibilities of
pine pollens being allergens, and it has been reported that allergy
symptoms were highly prevalent in areas with considerably large pine
forests and high possibility of exposure to the pollen. Therefore, we
conducted a comparative analysis of the allergenicities of the pollens from
the dominant species of Korean pines, red pine (Pinus densiflora), black
pine (Pinus thunbergii), and pitch pine (Pinus rigida) In order to determine
specific allergens , we clarified the protein composition of various pollens
which are potentially allergenic, and three different protein compositions,
originated from P. densiflora, P.thunbergii, and P. rigida pollen, were
identified. Next, we tested antigenicity of the pollens by sensitizing Balb/c
mice. As duration of sensitization took longer via skin and airway, all three
pollens were able to induce IgE increment. Notably, sensitization through
airway induced more IgE than that of skin. Ability of IgE induction was
superior in pollen from pine tree than two counterparts, which suggested
that the pollen from pine tree is the utmost inducible factor for IgE
compare to other pollens from P.thunbergii, and P. rigida. To assess
whether the pollens might have antigenicity to human, we carefully
measured serum IgE level of patients with pine tree pollens, and concluded
that domestic pine tree originated pollens have actual allergenic effects.
Analysis of IgE immunoblotting bands revealed not only common antigens
(28,36,42,55,72,85kDa) which are already reported, but also new antigens
from domestic pine tree originated pollens 36~42kDa, 42~55kDa, and
55~72kDa.
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