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ABSTRACT

Radial immunodiffusion, rocket immunoelectrophoresis, and Boyden procedure have
been employed as quantitative analysis of pollen proteins in a systematic investigation
of selected amentiferous plant taxa. Data presented here are continued and supplementary
to the previous qualitative analysis of immunoprecipitin systems for the same purpose.
Although the number of taxa tested has been limited, the serological evidence indicates
that the Betulaceae has the greatest similarity to the Fagaceae, next to the Juglandaceae,
the least to the Salicaceae, when antisera against Aluus hirsuta and Betula platyphylla
var. japonica were used for tests. Within the Betulaceae Alnus and Betula show greatly
similar affinities together, but less similar to the rest of genera: Carpinus, Carye and
Corylus. When antisera against Quercus aliena, Q. dentata, and Q. glanca were used
for tests, the following decreasing order of serological affinities was obtained: Quercus~»
Alnus, Betula—Carpinus, Carya, Corylus—Juglans, Pterocarya—Populus. Overall
serological data come closer to supporting the classification systems of Cronguist,
Takhtajan, and Hutchinson; but less of Thorne and Bessey. In addition this investigation
indicated that pollen, with its high protein content, provided an excellent source of

extractable antigens for serosystematic researches.
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WS Mo 2 BESE fRel 2 $ Y] W Eel

RIS MRS Ao S8 BRET 99 LHEEEY S0 REd9eH, &
Botren 9L Fi% #EE (Lee and Cho, 1985)e o] ERAHTY HES & Htgo &
72k o,

BEES RRAHl FAT A HiES ZF BEMEEN Ko S agarose gol Sl
A WRRIES WESHE HAEEEIE Cadial immunodifusion) 3}, %% (Lee) 7+ 4422
FifERe] FEAT 229 REER ERWKE (rocket immunoclectrophoresis)-$ {84 o}
23 2 Al A SRR ES BIES T BEBE HER (Boyden procedure) & 4 A 4473}
Ak,

ERIEFE Tol 4 £FHFEL ABRNEERL AR, MR o] 250
@Y MEe2 R gz, TR FUIHE SRR o daok ¥ TiEs]
A kol A dges gl ohe 25(Cronquist, 1683; Dahlgren, 1983; Hutchinson, 1959; Takhtajan,
1980)°] IMIFERRY Jidkel K% JREES EMSIT KRl Kato s e, A e
A ThE EBATHERE U% 99 BHE sHste Bessey(1916)+ Thorne(1983)9] &3
< 2 Fiste ez verld S fBaste bl

& fre ol=] BD F&e] # (Lee and Cho, 1981,1985; Lee, 1983, 19842, by}
WIS ZAL e weE
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WS EHELES MH3 9ot EBEY SERS 48 OF 208 3EEe o
Fo=d, F2 BILAEL, AERERES, £k - 2k - Bibk&8m BEdA 1H5
& FEsg.er], 6fEe] EHe EMESR FTHA M ABEE S4EpdA #Bigg oo
(Table 1). TEMZEBER mHsts HRYE #akst REMBEEER £ RO mH
By BREE Lee(1981) 9 Lee and Cho(1981)¢) nigte}t. BEmES EFodgduvy, =4
VR, "ahT, SOV &, 450REES EES A dded, BmAE
o] BRAW-SHET B EHHEE: (radial immunodiffusion: RID), =271¥ RyEEg) THRKE
(rocket immunocelectrophoresis: RIE), B Hl5EH (Boyden procedure: BP)2 4t

RID, o] 77k Mancini ef al. (1965)9] Fgorel 4] & 22w, =9 AW E
it RIES A3 ol ¢ %, it G2 AS ERADe] 422 ol o

Agarose BRI REFINES 3:19 v]-& 2 404 immunoplate® wt5eo]l4 T3 &1L, 4°C
o] 24h kX &G ot Agarose gelol &= — B R A (double immunodiffusion: DID) (Lee and
Cho, 1985)¢] 4 A3, puncherd Alg3ldd FHEHES 95 7% (wel) & =t€3, micro-
pipettee 2 [vEEtE = HFURHHEES ATz EH MESIY MR b KESR WIRE
(immunoprecipitin ring)e] JEEA aF o}

RIE. 5% REEH BRIKEEY 3717 2 rocket 2 oko] WikFR7t BRI o2 £4
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RIDs] A 8] immunoplated] —F[2 77]2] 732 ul5:37 micropipettse @ HEsle]l = BE
YES A2 BRAL @ V/cm, 23 o8, ZR BB HE-PBEE KESZ rocket
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Table 1. The selected amentiferous taxa tested in this study

Species Abbr. Indilgifual Family name
Alnus hirsuta 592 1}5 AHR 1 Betulaceae
A. hirsuta var. microphylla AHM 2 Betulaceae
A. hirsuta var. sibrica E73 - AHS 3 Betulaceae
A. glutinosa® AGL 4 Betulaceae
A. japonica 2% v}F AJP 5 Betulaceae
A. serrata® ASR 6 Betulaceae
Betula lenta™ BLT 37 Betulaceae
B. manchurica “FFAZ1-E BMA 7 Betulaceae
B. pendula® BPD 8 Betulaceae
B. platyphylla var. japonica A3 }5- BPL 9 Betulaceae
Corpinus cordata 7F7] gt F crPC 10 Betulaceae
C. laziflora Ao} }F CPL 11 Betulaceae
Carya cardiferes® CRC 39 Betulaceae
Corylus emericana® CAM 13 Betulaceae
Juglans mandshurica 7} 35 ™MN 14 Juglandaccae
Prerocarya sienoptera &3 255 PST 17 Juglandaceae
Populys tomentiglanculosa LA} A 115 PTM 19 Salicaceae
Populus sp. PWP 38 Salicaceae
Quercus acutissima A4} F QCT 22 Fagaceae
Q. aliena T35 QAL 24 Fagaceae
Q. dentata = 5 QDN 27 Fagaceae
Q. glauca F7F AT OGL 29 Fagaceae
Q. serrata Z3 5 QSR 33 Fagaceae

x American taxa

o BRRE HEA A
BP. o3 IRB-HiEN MEEe) MRfel olHld HESAA deoivA st o= 4=
BBEE (turbidity) & BEslE FHEo = Boyden(1971) o] AlEE # ok, Sodium-potassium
phOSPhate buffer 2.5 mlg 1248 AR Ko A% 3, HEHH 2.5 mle A A9

&ale] HEFE (serial dilution; 101, 1:2, 1:4, 1:8-)% & o2 2 A 0.5
mloﬂ Jé,f)kffﬂ(f%“‘ ‘%4 5} 2. spectrophotometer 2 optical density (OD)Z #IZE 3=} (600 nm).
24 7t E-qk 37°Cel incubation 3} ¥ OD gh& HIEs #Es] OD g fis] ODzg
wl o] e graph® FRF gl

s R
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EWHS—’] WIRE R, RIDGEo R BREE kGRE HiEEe] A stz RIEH .

TEH = = U.’.ﬂsz ?:‘E rocket Z.oko] FHA dArt 92 271x HEe immunoplate §]2]
agarose ESANA WhFR7T AL E v SAuh, BP HEE WS SolA B8
Teiel ﬁ%ﬁﬁﬂ’ﬂ_h "PE*LM gk

RID. BEETEFERS 2 HiEWHE-E BELH 2 ﬁﬁ%ﬂr REstd BRE WREY =27
= DUERE Elbglslz, BE= wilsge BREE pEdd. HiEDEY fERE6
(antigenic determinants)>} #Hin= Q-2 = WERES Byt antE 2o]E5m o A o} (Lee
and Dickinson, 1979; Mancini e/ al., 1965),

B8 UF Alnus hirsuta BEMiEo] 287 immunoplated] & o) FHERZE, o=uTB
Alnus9) 3% 6~7 WREE BRI 2 F 23T Anshl e A4
& R Eee 5N6%¢§1>z';ze Z 3~ L ekslAl vrebge. RUFE Quercus, 7H
W Juglans, FEZ VTR Pterocarya®] #¥e 4 IR Z, T ELS 274, vr
A 2L 3 FH ek AANTEE Populuse 37 % 27071 <l eh(Table 2).

A-zS- Betula plaryphylla var. japonica BIEFEME S A-EHL o, A TEL sibR

Table 2. Number of immunoprecipitin systems (rings) of the selected Korean amentiferous taxa
obtained {rom radial immunodiffusion using antiserum-containing agarose. T: total
number of rings, S: strong rings, W: weak rings
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Alnus hirsuta

A. hirsuta var, microphylla
A. hirsuta var. sibrica

A. japonica
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Figs. 1-2. Photographic representation of immunopreeipitin systems (rings) of the selected amenti-
ferous taxa obtained from radial immunodiffusion. The agarose gels were charged with

antiserum against Betula platyphylla var. japonmica. Each well was filled with antigenic
materials from each taxon. See Table 1 for individual numbers.
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1= lA = 6WEES 24 FuREBEe 54 F s Az, AAUFES F3E
B 4] F 27, AAVEEL 4 F A7 e wg ek (Table 2; Fig. 1-2).

22T Quercus alienas) F 71 AT Q. glauca BB MiFS AHL3F immunoplate 919
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Figs. 3-4. Curves showing amount of immunoprecipitin as measured by turbidity obtained in
spectrophotometer test when antisera were reacted with antigenic materials from
various taxa. Fig. 3. Antiserum against Betula platyphylla var. japomica. Fig. 4.
Antiserum against Quercus aliena. Sec Table 1 for abbreviations.
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FEE A F 1A AsA vERE, AT BEONFS *P-éil% ==, bR
7k 5 & 274, ¥=vTEe 5 F 17 e veElikd

E RIEMHE A-E3 immunoplate 98] WBME B2 ol glod ¥z
AL et F FUTBLe 6~7 & 44 7F Gataz, A )5Ee AR RE 3
Mo B FolA ) (tdvF B A rE) = 2A (e YR B AFEE) ot
Fart. WEVFRE 2% A7) st AR 9w ke E 29

FUWEE Ste Mope ERRE BEES A f@Alel JdHYdezz o e SEike=
#ol: RIES] A& BEMstg .

RIE9] B 47 %= rocket patterne] Holy G4 Fihel ALY & 9= HEHL B
o FEHFI5IE = reference reaction® Hi#i=+= 4JEEES] rocket patterng ZH7b Zo| &
HES S [l i5E8Ey —%k ) (serological correspondence; SC=cross reaction/reference reaction
xX100)5 H#@ste o (Table 3; Fig. 3,4).

£ o2V BiFyEe] 3% agarose gel %ol &4 ¥ rocket patterno] ¢z v}FEol

Table 3. Quantitation of rocket heights of the selected Korean amentiferous taxa obtained from
rocket immunoelectrophoresis. SC: serological correspondence, the percentage value of
total rocket heights in the reference reaction (cross reactiom/reference reaction x100)

. Se
Antisera 2.2
s % E o
3 a8 g 3 g
& 3 g S g
Number of rocket = hal B = = S
and serological . i . .
correspondernce = M- A a A
p T ('™ o [ v o b — B
2*-'%2 ow Ba P SH%E S«%z
24 B 22 2§ 22 25 B 2§ BE 5§
Anticenic matertd] Eggy  EEEs EEEE . EETE ) EREm
ntigenic materials = HO ‘8 = E?' R = E—'O E‘rJ} Z Ho UO: z HO (c7)7
Alnus hirsuta 13 130 100 8 79 61 ~— - - - = 6 55 43
A. hirsuta var. m3crophylla 12 124 9 8 83 64 7 66 49 6 48 34 7 57 45
A. hirsuta var. sibrica 11 99 76 7 8l 63 6 60 44 7 56 39 6 54 42
A. japonica 10 102 78 7 85 65 6 60 45 5 46 32 7 bl 40
Betula manchurica 8 78 60 11 122 97 5 48 36 6 57 40 7 42 33
B. pendula* 8 72 ‘ 55 11 104 83 5 49 37 6 52 38 6 41 32
B. platyphylla var. japonica 9 8L ' 62 12 126100 5 46 34 6 47 33 7 42 33
Carpinus cordata 7 71 %8 — — — — — — = — — 6 40 31
C. laxiflora 7 68 52 7 73 88 b 44 32 5 46 32 6 41 32
Quercus acutissima 6 66 b5l 5 47 37 10 98 73 12 111 78 13115 91
Q. aliena 5 53 45 5 52 41 13 134100 15 127 89 11 107 83
Q. dentata 6 66 50 5 52 41 11 113 84 15 142 100 10 84 66
Q. glauca 6 58 45 6 47 37 9 89 b6 10 89 62 14 127 100
Q. serrata 5 56 43 5 56 44 10 100 75 13 116 82 12 99 78

* American taxon
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a8hE SIRRES 10~137) (76~100% SC), A }=ms wehl} e g~uo7) (01N62
SC)EF vyl AAUFEe (FT 9% SC) N8R ch(62.5% SC) Z& o] =
Ak FHFEL 5~67) U3~51% SC)F Kol #e o] S vhely o},

AT BEMEE A4 A, AAFEE 11~127 (83~97% SC), e vFiEt
SEFB-E 7~87 (64 B 58% SC)F veEA e uT REMES A2e #l H
&5 AFE 2Eth. 3B 5~671 (40% SCYE hehdle] o] E Bgth

2RV BEMES A 2o, ARES B BOUEO~1371, 56~100% SO
By ud 22 BRAAE F7AWFA fddl kw970, 56% SC). AFuFElE 57
7N (32~~49% SC) = FfEe el & w4l

H Aok FUHAVT BEME-S AHEe 25, 49 Z23WT As AL AR

Hl<whA vEbeh FuFEE 62~~100% sc, z}awrﬁ%w BT 40% SC-— B2k B
ﬁqoﬂ/ﬂh e B AZFE] devFEES 2 BUES la"it‘r ZA Y wE
o] 2/EM Aol Absle ZUTE RIEME tr’rr—lr*i ELE% L}F—MH B A gseh

BP= wWiFead EitEA SRS R kel A5t H ek o] HEAE AT
ZFTY ¥ BEOFoE RKEES Mti_ﬂgs}s&v} @%ﬁ{ HES. 2 =¥ graph EEE
reference reactiond] # =} Heisle) miEEMy —HES Fig. 5d FRslgd.

AFE BEMAEE AL 25, RIEY Atz vehils 3 & vlgeA Bilst gk

5 2V TEE 66% SC= /M ¥x, $eurEs AVFHE F7HAEH (50% W
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Fig. 5. Bar-graphs comparing serological correspondence among the selected amentiferous taxa as
determined by turbidimetric analyses. The length represents percentage area of the
reference reaction, which is expressed as 100 9. Left: Antiserum against Betula platy-
phylls var] japonmica. Right: Antiserum against Quercus aliena. See Table 1 for
abbreviations,
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o), st FES A FEE 33, 13% SCEA 74 3 ek o
ZRbE BEMES AT A2 v 2 F R A g R — e R R
9 Hez BEEST #A FES P

% =

Lee and Cho(1985)] 4] = 2712 Hifff (T8 REHEEE—DID; ~EREHEKE—CIE)
& gwarel A 2R 374A] HAF(RID; RIE; BP)2 m% EgfliE ite) HHELE
& el HENS FRE RBEEd. & Bl MomeE 4E £RE W=
st ot mFERL EHLUEES A 3e 292 fRE  hEpge REES MmEV IR
HE ddsted =] YA

& el A R TEM STERE RS TN SERE 2NeE e gle
D2 o MER Rl =k & AT EiRdAe LE8VFES ARvTREe T4
T2 BHE EUE (=miFEy B mMESEN —8EF fAstder d24rE, 7
TUFB, A TE (Lee and Cho, 1985) 5 T} 2 w2 BLHES Vet 23vd &
BEA = AdFe EevFe BEmFEd N £Relzz 76 3F HEHEY B0
¥ 483 et §lx @ FQRDE LhEENeE BEY #F ATES
BB TE-E W% (vestibulum)o] A6 fiEste] LFE 3HET #HAE HEE E%
ko) AFHWTREE AAFEBS AIUTHELR 2y REE ZHEE £+ (Hutchinson,
1959),

mEEY BERE A4vFee 742 7k #7F A 298, = ohge] Jhe R
9 A JF#(Lee and Cho, 1985), ez ¥z vpFate ofF vl Aoz Jebur. 3
TE oY REmETte] KEREEAE W Edh TRk sHd B2 BUES 19 e A
A8, 2 thgol e FRkel 4775 (Lee and Cho, 1985), =&z ¥ =77}
A EUESE woeh. o)® A -2 Cronquist(1983), Dahlgren(1983), Hutchinson(1959),
Takhtajan(1980) &} %S Z#Hste R 4+ & 498, ZHEvTs, Aty
#, d=dvFRte 23505 (Hamamelidae) fH kel A, £}5-Fl= =] 20 (Rosidae)
Lol A, WEVFRE vl oA ol g (Dilliniidae) @l kol Al mzkE dohe Zelwh
Thorne(1983), Bessey(1915)98] MFHE A TWEEES HEE~) 5Hobch

T EARA A= FrA GRS 8 @ FEEA TE=EEd ol Lee(1984) 7 A
gl wlel zro] Lepidobalanusgijf e 2 #E CyclobalanopsisiiEe] EZ ey Aoz

e,

ol Aol Al oHE EWEFFL BNz Al RFMEFE LiEel A8 D A
222 FHd Biel @7l o) 7oA & g =z M, FHE. MG i
BfRE MEIshs W B2 FHRE RS
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