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Comparison with Subunit Structures of Storage Proteins
from Tuber and Solanaceous Vegetables, and their Antigenic Homology
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Vegetable proteins of Tuber and Solanaceous Vegetable were analyzed by SDS~-PAGE, and
their antigenic crossreactivities were assayed by immunodiffusion tests using a rabbit an-
tiserum raised against eggplant protein. Whereas proteins of eggplant, tomato and morning
glory displayed a number of minor subunits which were broadly distributed on areas with
molecular weights ranging from 8 to 90 kDa, those of white and sweet potatoes gave a simple
SDS-PAGE profiles in which the former contained 26 and 56 kDa and the latter 40 kDa as
major subunit components.

Immunodiffusion tests showed that the vegetable proteins including tomato, morning
glory, white and sweet potatoes revealed precipitin lines against the eggplant protein an-
tiserum. Conversely, no fine positive reactions were observed for the proteins of taro,
Chinese yam and elephant foot.
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B ORRLE & - RS T, BOBRTCINELAEHFELLVEABRNS
BIra s hT5b. 4 i1 T FE4,000 (40 kDa) OEEEY 7= = » b, patatin
NEEDOEAEDOT0~80% % HDHTE D, £LFH~—H —FHAEE L TE oS L #IEN X
<E%§h<bg*{~ﬁ,%yv4%fuﬁﬂ%ﬁﬁég®%%%ﬁﬁ%gmmh@Xﬁ
S vThD L CRLDEEEABEA €0 bOBFCRRICKE L TOMIhD D Lk
b, WhOBHBEABD—EEELLRLN, BYET R EOBREAE LW ELED,
HACEMIER S BB B T REBRAETHS . AREOHITE 5 A T
E, ¥ AR AT b EEREN, RO ONREAEOAICHIOMEICET R
A e X 5@3559)‘ A A A L o H A LS AR b &
FIUFARHC, 74 ke A+ icEh BB 5" . BOEEHOSH T, 5
FET R O PR SN O R B BT 5 BT, BIC AL E BRI 0 T, BER
BEEOME L UHEROEMA L BE L LCEL FhhTus

AP TIE, A TEHEAEOEEA Y <5 ¥ SDS -ELAkEE (PAGE) ok h 7 L,
SRR OREN L BEREAA LT L E L b, FABAECR TS v+ FHkr LT,
AR B SRR B O S e L2 OB A T 7

EERME L HE

1. TRHEEEE1 8
AT, VA E FbAE, YIIAT, FHAE, 3= 701 TERITF
AL L= PORE, THFAFOBFIE, TR TERAET AV

2. EEHEHOHH

1 EHEBLIOF ARORE IR AR E, 1 cm ACHE D L, K15 80 55-PB
(5 %&tEmy v EEREE W, pH7.2) 2z T 1 ¥+ — CHIOWRIEME L. B iy —» —
CER D, TR T REEEEE, 21,000x g T00MEEL LT, FEEHGBCO TR, LB
W7 v e =0 sRfRCINZ, —¥4 CLBEVCTHLILEYED, KIER L. Bt
HOELL, BohsbEe7Arrs v, Wik 7w 7 ) v LEBREEE L. 77 +0@E
FEAE R, BT 2AScE), PEDOSS-PB A2 CEML, FDiE b LB 4 HEwE L.

3. PMBEDIER

B0 CHEHL LT -7, > AD 5S-PB iM% 2 ~ 3 mg,/ml DR T PBS
iz, 60C T30 v a1 b LTERR, FEO7 RS VYV FDOTEET 2 2V Fich
2 CHAL LI 0%, v FOEEHHETORNICHE L CERE L. BINGEED 3 BRI,
wEY S F R ek L, ROEL2EC. FunEi0.05%c7 ofbr Vv A%z T 4 CUL
—~20CIf-H L .

4. FLRTERE

S E & - LR (A A VERE0.5, pHB.6) T 1 %K (Noble Agar, Difco) #{E
b, #¥Z AR (5 X5 cm) i LED, PFEA (2 mm) SHAER (B4 mm) #vF
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THE, BFCURT, ERCABHELMEY Nz CTHRC—RBBEL, £ L511ERY
BEHY L. HFEENL2~3 mg/ml DEE T PBS iz, 60CT305E A v+ 21
FLTHAEBMEL, mOBFO EER IR LTHUL .

5. SDS-PAGE
Laemmli v DFBITHER L TfT - 1.

1) ABoFERE 1004 i mg ORENT, EBE L 1mg 10l 12785 X 512 2 {5
DFKHHEEK (4%SDS, 10% 2-41Hh 7 b=x/7—0, 125mM + ) 2#E&E#K (pH
6.8) #hnz, o1 20% 7V tr—, 0.01% 7277 —1721— (BPB) #AE&E
iz, 100CT5ofmEALicd ok & L.

2) rURE BRSO E5%, TEER S XI5 E L. kEVREER (0.1%SDS,
2.8% 7V v, 0.6% + 1V A) ALV, 10mA TH60%, 20mA THITTEXKEIR, »1 %
ok (10% 4 %7 — o, 10%EERE, 0.1%2~>—7V V)7 v b7—) C1 KR EG
Bk, 10%EEE-10% « 2 7 — VR TR L.

3) " FE~—H—: /NINHFFE~<—H»—%F,  (Pharmacia) i\ 7z h ALY F—¥Db
(MW96,000) ; v > M@EF7 L7 3 v (MW67,000) ; #7417 3 v (MW43,000) ; # LK
=y 77 veF5—+ (MW30,000); bV 7> v o1 veexr— (MW20,100) ROa—7 7
T LT v (MWI4,400).

6. FILRF v o=
SDS-PAGE TwkE L7y %, BEZERE7S5A VI/AE, PAF v = IF v b
A =& — (B, CS9000) 12X »illE L.

R & EBR
1. TZFLEBHEXEEAEDOR)RTF K «a, kDa
¥ (K-1) 94

F AR RS RO RB LT+ 7 56 o
- CHB LD, 5S-PB THiH L, 40 43
SDS-PAGE %77 (M-1, -tk A). +» PO e ¥
AL THHAREEE LTRBROTHEUEOE -

VR ARFF R — AR L. HE LD
14 14

FAKBEERCbIc> T2 1 F =V Fay
-8 s nre 130~ . ) '
fLien, apdostE (MW) 2:30~32 Fig. 1. SDS-PAGE of 5S-PB soluble proteins

kDa ffir &, 22~23 kDa i, —AF 2K from Solanasceous Vegetables. Panel A:
DEFLEEBLR)RTF Py FRAbR Lanes 1, eggplant; 2, morning glory; 3,
tomato; 4, sweet potato; 5, white potato.
. $YRAEBLED ¢ WA ETRFART 77 5S-PB is abbreviation of 5% salt in 0.05
FDRE -V EFIKEL BRI, =4 F -y M phosphate buffer, pH 7.2. Panel B:
. . . e lanes 1 and 2, morning glory -1 and -2,
Nidd i, VBD 42 v =2 v FPEIL - 1. respectively. Lane M, standard marker
By, giFE Tli&adido MW 7326 kDa @ = proteins (see Materials and Methods).
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7 vExo2&Ek (56 kDa) , #%% Tix MW 540 kDa o patatin TH 5. K-1, <
# A BICRHEN RIS T ¥ A A BT EAED SDS-PAGE S5 — v &R L1z, ZhbDiREA
EXAILEECEBRD TER Y 72 =y b % — 3, BERETORESEDOEIEZTREL T\ 5,

2. 1 EHREREORYRTF razy b (-2, £-1, X-3)
1 2HEEABED5S-PB WA KICHEN L CT LT I viE e 7 i Vihld, BEETZEE

Table 1. Major polypeptide subunits of storage

proteins in potatoes kDa [
Fractions? g; :
Tuber V. Albumin Globulin 43
White 40p 40 30
Sweet 56, 17, 26
Taro 11, 23 21, 23 20,
Yam (Var.) 31 (31)
E. foot 11, 23 11, 23 14
aThey were prepared from 5S-PB soluble ex-
tracts by dialysis against water. Fig. 2. SDS-PAGE of albumin and globulin frac-

"kDa of subunits judged by SDS-PAGE. tions extracted from Tuber Vegetables.

Odd and even numbers of the lanes
denote the albumins and globulins,

B respectively. Lanes 1 and 2, sweet
potato; 3 and 4, white potato; 5 and 6,
taro; 7 and 8, yam; 9 and 10, yam variant
(nagaimo) ; 11 and 12, elephant foot.

m | C
2
1
1
2 2
94 67 43 30 20 14 KD 9467 43 30 20 14 KD

Fig. 3. Densitometergraphs of polypeptide subunits of 5S-PB soluble proteins from Solanaceous
Vegetables. Panel A: 1, sweet potato; 2, white potato. Panel B: 1, elephant foot; 2, taro.
Panel C: 1, yam; 2, yam var. (nagaimo).
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1 =L AR EREAQE O FURHER

PBS =% (1mg,10p) L, SDS-PAGE TRHLA (K-2). 1 *HOEABEY 7= =
y MET OB X p KIS T HBRMEN R, TAT7 I VESREALD (Y <A E,
Y24 EBIOFHAE) EHBEDCHATHLED (P F1E, H M EBIT2Y =5
74 %) Chyhhie.

#or7 ==y, bk kDa TRLESBICE bt (F-1). REARD LB, YeH M ED
patatin (40 kDa) (£ 747 3 v & A7) vOFESICENLIZN, Y <A € Ti126 kDa &
56 kDa @ =204 7 ==, MIEBLLLT AT I VvESICHE L, B-1 TRICAFT 3
v 23 kDa 782 ZTil7£25 kDa iz T\ B A, TR A ATEY Tiiicd A
#5 VEBEOWC L5 Ly L RE L C X 5 &, FEITIRAETO SDS-PAGE T,
AHEZ 3 322kDa £31kDa o2 00% T ==, bZOMNS. LA T ZiBbh
7256 kDa ® -~ v Fiz26 kDa # 7=+ =, P D2 BIEEEZ DI 5. o

VR ELE TV 2L ERELRFAIRTF VK — vOBUEIEL, &5T0 MW 2
22~24 kDa IS5 v PO 2BEEZE EA LRI L, BELY A EF
TH5HZ EDIMTH D,

YA REFHAETDH T 2=y, PCREONABRACERMIL, BREVTIFOREZEL L
TERINIEE HMErG L L OBEMEITEBEICREINTVEEAZNETHAS.

Patatin (X, Fyio k 5140 kDa DBy + 4 EDOFEAEAE v P& LTHEL
oo LIchi- T, ZoOFERTEH I A THEABOY 7= =, MIALEY UL LhOHE
P cirisl, ZRBCEBOBK Y 72=y b A RTIDOEELZTIV. £ TR-2D
SDS-PAGE <% — v % F v Fx—2—THEL, EEAHE v F2ETEMCHE L (X
-3).

Yy EvES s HAE (FA4) OBRBHIZHNT, MLz v =574 F (X%
AB) e v w4 xbLTFHAE (AR C) DRBEREIER D OBETHEE O RSO EE
IERLT 5.

3. 1 T LABBEERERONERTERE (-4, K-5)

FARL e A ABHCE T B BRE O MY FNARBE Y, 7 AOmMBREECKN TS Vv
FHMBF L AT, YAREERIETHEAN (K-4). PR HidyY, BRI KEBORFE
WMHEAEY AN, —HERCHER, 2 TH0BEREYBIE L (2 A). JuEFEH
Wior ARMEERAE T, OB LAEROWRESRS E A, MOoBRERE TEEAL LRET
L5 CEAOURER P B LI, o 71 EEAE T L - Z 0 L 1l KROWEHREI HEL,
CHIEFADOHAEAD LD 1 KE, LR THFFAEHABED2EADS HD 1 KEELITHEE L
7o, B, HURRICHR T 2. BROEYFHISEIEOBOINESE L LFAT L L5 THS.

FAREFY A E (RFAB) ORETE, Pl L AEVCKEAT S 2 KOWRERESHE
L, ¥V <A €D 2KOUERD > b, FUEMEOEGITER BRIV b D) A Ak
BOFMAERICIT B EBE L, FAWEROB L0 Y = D5 RS &6 L.
SDS-PAGE T3 hrz26kDa £56kDad 2204 7 =2=, b & 2D 2 DOWREEDOR LT,
Axy 7wy h THREFRATTH S, DEoMRL, > AROBEE M LBARRE*E TS
EHRBHBLMT LT

Wiy <A EEABRZ7A7 I vESr 7 ) VZHGEL, FABEABRMECR 5PN
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Fig. 4. Antigenic crossreactions among edible
proteins from Solanaceous Vegetables.
Panel A: Peripheral wells 1 and 4, eg-
gplant; 2, tomato; 3, white potato; 5, mor-
ning glory; 6, sweet potato. Center well,
anti-eggplant protein serum.
Panel B: well 1, eggplant; well 2, sweet
potato. Center well, anti-eggplant pro- Fig. 5. SDS-PAGE of sweet potato proteins and
tein serum. antigenic crossreactions between eg-
gplant and sweet potato proteins. Panel
A: sweet potato albumin (lane 1) and
globulin (lane 2) fractions. Panel B: wells

Table 2. Amino acid composition of various
potato proteins

Sweet White Chinese 1 and 2, corresponding to the lanes 1 and
Amino acid® potato Taro potato  yam 2, respectively. Center well, anti-eg-
Aspartic acid 21.3 15.1 22.1 10.0 gplant protein serum.
Threonine 6.1 4.6 4.1 3.7
Serine 5.9 6.3 34 10.0 DHEEY ¥ L RILBERIGETHEXZ (K-5, -3
Glutamic acid 114 113 17.0  22.0 ‘ ; B
Proline 40 42 41 28 *AB). kR (F-1) wrlieddie, +7
Glycine 45 55 35 3.6 4 TEHABIITNAT I vHBEIREIRI NS D
Alanine 6.1 5.5 3.5 6.9 . s .

© (xR L7 3 VEZIZ

Cystine 14 33 18 13 C UVRMAD, T BAE 1 30
Valine 6.1 59 64 4.8 > & b LIctREgnE L. /=7 ) vy

Methionine 1.6 14 1.8 14 gye 4 pudp e BB RO N B2, ChirT
Isoleucine 4.4 3.7 3.5 3.4

Leucine 66 88 58 5.1 V7 I VOBRE (3, A, 2) HEEREE

Tyrosine 2.2 4.6 3.5 2.2 Pbhad., 2hboERY, FARGKERIGT A

Phenylalanine 5.9 5.5 6.4 4.0 . R c = _ _

Lysine 50 55 64 4.0 YA ERRBART I THD Z Lwm

Histidine 23 26 23 2.4 +. 2AEZ I VEBEFO—FILT TS A
ini 4)

Argmme 3.6 6.3 5.8 11.9 1579‘0: g?}lf (Y 5 . ’%?ﬁ@ Lol 7775‘%/{'@%0:

a)f:;):rll (sriz?d;r.d tables of food composition in B B A 2 IR O AR 2 S B
4 H OB, BIELUROAREREDORR
ELTHEAZDEACHH LTS L0, BECELEIC KT 5 BEEFRADOEIL & HHM%
CHEIGL 5 AT OE v~ L ORE EREFPMEYR S & 2B LEdEvain. B
FHEOARMERL, 1 BHIAE LT, €2 v, EEEHEES L OEDEBHEDOHBIECSH -
T, BEBABDZTRIZHHD TR EZIhTEL. L, BEEREOREKI L IZEDT
BB LBESHICEMRTES (F-2). FADO 2 ARNECRR LY BLILAT 2/ B (Fl
2IEV v v) OHEBEE LTOERDA T, BREEFEOSHRECIEL 2 RENER S 1
TWbETHEDL, BEEABD D PRERIABOILRIIEETHS.
1 EHOEBEREICOWVTL, TOHELARBS IO IHEYOHRENLEHE THS. &
NHOBBECH T HAMPIEEDRIAHDIL, ThbEABORLBCETEEFERD
ELBETHAH . Thh, BRACERINTRILTHA SRRERDERTH->Th,
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1 2R E - AR EMERE O HUFE AR

BIEFLFEMEH CTH - T, TOEERICEVTE D bty .

S & &

1 =R HEEOENEY SDS-PAGE THHT L, Thb OBy 7 ==, P OER LK
BaBbc Ui, 108 + VA TOEBRTETHSF ABABCH T v+ FHMERHL
T, FARWRERIC L 0 SRR O H 8L T
1) BREY 7 == bt O

FA, b= FBIVOTHFAFTIHESTFE (10kDa) »H&ESFE (90 kDa) OJRE

Blie<A > — v PR HiT A 7=y boix—vpdb@ LTz, L L, 1 E8ER

BB I vBEOSTEXB L, KT rEMtrRiIcT5. FE L+ 7=2=, b

fEH BRI Ty,

2) PURAZZERIG
FARMBIZT LT r~= b, 7HAF, v HAE, vV~ T 2BEEEHBER L.
P E, YA %, FHAERIO 2 v = 5 7 TR RRINITBRE I - k.
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