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Abstract

Differential gene expressions of patatin, proteinase inhibitor I, PAPI, rbcS and
actin in potato microtuber have been examined. Microtubers from the several
different stages of development were collected and their protein and mRNA
patterns were examined. SDS-PAGE of microtuber proteins revealed that
developmental changes in protein should be analogous to that of potatoes grown in
the field. The level of patatin mRNA was the highest at the 30th day of
development. Proteinase inhibitor I mRNA level was at the highest at the 15th
day and decreased thereafter. The levels of PAPI mRNA, rbcS mRNA and actin
mRNA were low throughout the time course examined.
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Axge] FIFE A7 @2 B95H ABA, cytoki- nin 59 IZES %
AA wde S5 B3 5o} (Okazawa, 1967; Park er al., 1983). 1970 d Palmer
s Smith & AR WM 24 E¥AS A RAZ N 247€ ¥4 sz )
AT dsle olEld A 2774 $E A= 2 HAe) B 8 W AAe
A7 o= ol d2AA $EE BES AT Yo

A A7 A 4 w2 BAge T Adl Aol 237 AL ST @ 3
23749 g FAHo) we Wt BuAe] AL B AT ME 2D 9A9
B2 )8 cytoplasmic actin, % EAroj W& % 28-S 94 ribulose bisphosphate
carboxylase/oxygenase 9] & F& @9l (1beS), e o o) FA9) EE FolA LW
amylase ¢} protease ¢} MMz AAAT Y& PAPL, AAANN A% AAolA
£7)7 #el¥ proteinase YA, 222 A4 AAANN AF A} A7 U] B
M4 wUEE JAAD YL pata- tin $o] jESs) RNA 44 o H3 B4
24 gomA 24 £33 W Aol Bl FE WU % o159 W FAF hele
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ZA e AAL E719 AR gAde 2 PR vzt AR )W E o] £ 5o
S48 7Ae] A7) Rolc} (Paiva e al., 1983). ZAFe] 237 & =7 2 )]0
e dNE gt £EAL] A BolA i Fol R XX
glo] &9 ¥4 42 & Ad (B ¥, 1988). dA z2A% 20°C 9
TEE FA AA FH £33 22 E 4 e 60 L A F VW 29749
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2% L 72 (Solanum tuberosum L. cv  Superior) 7]Wl 23739 g 7h
Petri dish obd A4E J)v) 237, W 9 DA whet 2RR 7 237,

2 e o] uie A% B4l 2 =HA A A A5 60 L 4 lFE VW
A A g Z9 7 £H0AS 7 Y, 15 € 2l 30 € A +7Y FEF
A a3 19 2 .

ARAfA A% 24 #79 wAg SDSPAGE 2 431 40 KD 8 #3] o
B2 ol 29 ZFE o] @A band & ¥ 5 Ydow (¥ 29 7 H4) ol
Az 4el @A band S| WelZ wFo] A AAe] F2 A dHAR A AR
9l patatin ¢} band (Paiva er al., 1983) 2 &4 "o AFANH AF A
2} Aol 7]e}+ proteinase inhibitor I 3 II 7} £ £4 slo 3lew (Bryant er al,
1976) B3 ¥l wkot w2 A] gel ofd] F-Hell A el ¢k 10 KD # 15 KD £ band
o] 2}7) o]Boll AP H Aoz of A M. FAFAANN A el vis Zifel A
weryl 434S patatin ofsje) 7le} @llASe] Wiy el Easht AT
e ula A 30 2 wsk 60 A Ao 2L AN AE Al A4 BFH
G Ao S Aoz vepdd. 7 277 g o E patatin & §F z71=
salsbo] Wk 30 2 Ao} 2 Aol HchXof o] = proteinase inhibitor o ¢+
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¥ 2 A O AR e wbE bl A3k M, size marker; L g 7
g 2 URIS AA 3 WD 0 A 4 U0 YA S AR % 6 g
£71; 7, AR oA A= 22} 77,

7 £97 g 270 ofn] AFFo]l X T AFE B ¢ U A A& ubdo
wE St F T B 9A) e (¥ 2).

WA Zhabe] & B9l2 BE|& patatin 3} proteinase inhibitor I & IT 7} 23] a2
%)% ghon] (29 2 ¢ 5 Ha} 64 A) o] patatin 3} prote- inase inhibitor I 3} IT 7}
1 279 weda 23 BAE A = vEhd A 7 297
S 714 2 F Q.4 ¢) patatin 3} protein- ase inhibitor I #} IT o] 4 344 o] 7143)
A Ho] A5-2 A Ak Wk ZA VI &3] A4 9] patatin 3} proteinase
inhibitor T 3t I o] 44 33 9 948 F9L 71 4274 @2 71249 o5 F=
247t 2 o]n 7| &GN @4 THL AR o)A A Tl A
e A e e H8H 4 g Aeld.

AeollAe] e A F9 EFE I A FRolA 0] 249 §AHA
ZZ o8 FFE 2L Aolw ot patatin F proteinase in- hibitor I ¢]
FA2 FEAA S A9 AFer o] duF e mRNA o oy Northern 42

3t$lem] o} actin, ribulose bisphosphate carboxylase/ oxygenase ] 22 =

—312—



29, 78]x amylase ¢} protease 2] AA|AZ o§AA] 1 Y= PAPI 9 mRNA o
tj @ Northern 845 sted Zabe] 71 4974 W o wie} vebd 4= A 54

zo wade) $3 W8S FHHeL 24 ¢ug Hic

1. Patatin

ARANA AF A #Aez ¥E =ZEH patain cDNA 8 @744
(Mignery et al., 1984) ¢ Q¥ o Z#o] oligonucleotide & #3402 T4 3 ¥ 32P
2 XA 74 710 27gez 2e 28 go] 50 % formalde- hyde agarose gel
A7) 9gez AJlo) wa Ha® mRNA F patatin mRNA S % v
Northern ¥4 ZA3} ¢ 1.6 kb & $ixjeA zelx A 7| £9F3 25 FERl
Northern band & # 4 2%ld (¥ 3). Band o] A4 A= 2973 22 30 ¢
o] Hulxlo] =& FA W & AelAe] patatin PP FH ARES
SATLE12 ¢ A wbd A9 dem ¥Et EL EvlE, :ie foz

RE| & patatin mRNA o] €] band &4 e] cliFd sl 2 o]Fo] A|A] gkgke} (1

1% 3. Patatin®] Northern ¥4 A} L ZA 71v 4237 g 15Y H
2, 9 30 4 Al 3 w60 A A ;4 TR ;5 ErE (Lycopersicon
esculentum L. cv Pungyoung)®] ¢l ; 6, 313 (Capsicum annuum cv Dabokgun) o]
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3). wpaba] A 7)) &30l A8 patatin G Pe) FHFS F£E mRNA 9 44
Ao & AARHE Lo F3 A

2. Proteinase inhibitor II

AR A Qi ZHALe) #AoeR Rel 323 proteinase inhibitor IT § 3 z}2]
d71419d (Thornburg et al., 1987) & w& wh5o] 7 oligonucleo tide & 32P &
FA#ked proteinase inhibitor II ¢ mRNA & Northern £4 & %eoza #Hal
stk B2 ubsh el % 1 kb & $1xel4 Northern band & 2l 7]u)
2o 2 BElE & 4 Ao} 7349 9 P E e, m3e QoA Zol &
4= g9}, Proteinase inhibitor I &) mRNA <ke] ¥z} H= &= o] A G2l e
o] olu] 2774 2Z 15 o Ao] HoiHol E24] QFH FA4R Ao Hel 47
71V &) 7o)} 4] 9] protein- ase inhibitor I 2] Y4 £ Ho] F2 HA FHAHoNA o]F o]
gz f4 8 (29 4).
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3. Actin

S22 actin & ZA 257 actin 3} HEES) BAL oJF= actin 9 F FH
ot AEAo)E MERS] TAG o FE actin F o] EA¥E Ao E oiA W
52e A9 WA 7x 2B actin $AR] A7) A BA AT Eel e
$AHYE Ko actine] YE ) A% H4 F F BAY YA g de U F2
9r} (Hightower and Meagher, 1986). ]9} Z& BREHL RS AEHE o 27}
ohetx gzt B up 2R o)5<l Dic- tyostelium discoideum o4 =2 F actin § 47
(MERe] EAL oFE actin # ¥) (Kimmel and Firtel, 1983)& ol-§-3o) 7))
z374¢ &g #4 o] @& actin mRNA ¢ 44 F=2 Northern #4& $spo] B4
e
nabe] gow He Fajs mRNA 2 2e: oF 1.7 kb ¢ £]x]¢] Northern band
b ogeld WA gael W adAes REE ¥F F BA glo] AW
FZog e oi$ oFd band wol F e AN BE =gy, dH aF9
A5 grtes YoldE % @Y Northern bandsl o 1.7 kb o} $ixlel v
Wow (2% 5) D. discoideum ¢ actin mRNA | Z7]9}2] %47 @2 Northern
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band ¢] Aoz mlFe] 2} A8 ¢ actin mRNA 7} 3 &3] 259 Aoz oA .
Actin mRNA &) 2z 71 &3 %oe] sl EME olv] £374 22 15 € Aol
T} o)A4he] ek cytoskeleton®) F7} 1} HE Bge] Q= Ao g 2F A}

4. Ribulose bisphosphate carboxylase/oxygenase 22 FZ ¢ (rbcS)

o]AL3tekA mAe] AlZAH<¢l nbulose bisphosphate carboxylase/oxygenase &= &
FEGAG FL F2YZ T4 Ho] don 2 FEGAT 71E3E FH4AE I
@4 Aol ENW} (Gruissem, 1989). HE 27 F4o) k& =% beS & mRNA
7t A4 =571 AFee wkdtA 1beS o] WHEelA AF AR o)Feed T
FE2E58 AR A A}

$5Zo2 B AEH rbeSFAR(E 765, 1989)F ol-8ate] 72l 7 297,
Ao A U, H49 =9 EwlEe oz Ry %I mRNA ¢
Northern¥4-& & 23} 54 74, nF, Bvles] goz Fee 4 1.2 kb o4
Northern band7} @2 =lgler}t 2t 7IWl £377352 Yel: &% band 7} 32

A%l (2 6). o= BIE ZHah 7l A EANE AF A FLH o] beS

2% 6 1beSe Northern®2 A3 . L, A 7| 237 9 159 & ; 2 9
230 A ;3 UEe0 dA 4 AR A5 2FY 96 EntES gl
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o wrde] AR} 71l 2997 Ao rbeS o) W 4 R vujd Ao Wy
o213 AL 1cS & =4 Sol4 W) 719 AAY F&3] £AA Y9 1beS 9
TR 2= Fol vAA) Eiell 7]AY Ao g JAFI.

5. Probable amylase/protease inhibitor (PAPI).

PAPI = A}E o4 amylase ¢ protease & A2 2§ I3 AR Aoz
X2 (Mundy and Rogers, 1986) 9} ¥ (Yu et al., 1988) &) T #&ol)4] 2 E)7} B
Hirk oA e Eels]o] ofnlmdte] Ade] %18 PAPI o] §4a 4] AdE
universal genetic code & Eo] 715 % genetic code & 2% X g3 oligonucleotide
probe & Hdog #A4F¥ ¥ o] ’mixed oligonucleotide’ B o]gshe] ZA}e)
71 437 el #g Bels] FAAS FAsA PAPL 7t H4€ 3 Sl e
ol stk ZA Nl £ HAE 248 ¥, 423 A= HA fle] PAPI
mRNA7 A9 EAl 84 g5 ¥ & Aded 92 7229 9, By ¢, 29z
xvlEg w20 $AE 2 RE] 749 mRNA Northern band 7} <F 900 b 2] 9464
32 5¢rd. Band 2 Jeh}E mRNA ¢ =7} band 8] @44 (oF 1.8 kb a4
Jehbis oF3 band 5¢ “mixed oligonucleotide’ #] *small ribosomal RNA’ ¢ "large
ribosomal RNA’ ol ¢] v 5ol ZAgol 2@ AY) 22 n|Fo] 900 b o4 e} e
band = PAPI ¢ mRNA of 8J& Aoz oAA ZA 7|W L3 A& PAPL 7
ZAHA gAY EA SUGE T3 HPY Aoz S4€n A S 2376
proteinase inhibitor 1T ¢] ¢}z &A% v Sk A 7px] Ex¥ wp2ZE= PAPL &
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19 7. PAPY o] Northern 24 A% . 1, Z2AF 7| 277 9215 J A ;2 &
230 o A ;3 w060 Y A4 AR Y5 EntES F4E 6 3%
21E: 7 29 2.

Jo

FE3 Az Sk (27 7).

A4 A7 wEe 9 243 e % Lxo g4 23 5u (Okazawa, 1967)
A WAL FRS) YHE ALS WIE AESH 33 WY #Y # A2 474Y
4 R Aold. T34 ¥4 7% 3 A4 R 2 HAY BAe T2 olFL
3 gl WHAHL HYoln] oSAL oI5 A4 BAs mHs BEH W 7R
A%E Aotk A ARE HF F719 YRt 2 ABHelFE Holde e
FA 4B Yo do) s Yo} 44 FA ¢ FYANN BAE B YAS
23 YL HAT 4 Ak AA W 2974 PAL 2R Al AA E719)
Q37 esel W4 Hoke AdolA H8S & 4 Ron 20°C #= wmy YL
£ 8 AT ol B 2NN $EH 4 o] AYA ) 2R U Y A%
A 2L 29 ¥ 2 9739 42 FYoly B BE A4 Gx 55 4E
FAZ PE HHe2e] HAEHES )FL F 254 i W) of TF Ho] A
H5HENCZ gl Hof 3
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B =l Bx slo] i AAE2 $3HY FAZ A% =7 s BE3E 4 e
FAE] W3] 2FE NG5S AASY TRl do] v A T £ YA
HAE oldl 3t ol Ee]l B 9 7HA ALES AANE F sledd oA 2. -

. 71 £A4F3= ZFANA AHE ZA A4F 48 d9E FHE TF
o Qo 53] A R patatin o] TS Ao LAY wby FAA A
d2am AE AR ARZCNAE VW &AANA BEEE £97 22 ks
dojnh= 92 g4 o WA S FAR HAY o] &5 Hel

2). A7 SR Q patatin £ WAL vlwA 7 L3 Ao] dd Fol Lo i

o

ol & §A4F F7He & patatin mRNA YA F F-7}ofl £}

3). Serine endopeptidase $] #1}¢l proteinase inhibitor I ¢ AL 74
ax7d P4 27 SANA FE A=y olg HAF Frh= F2 mRNA 44%
F7}ell i}

4). Cytoskeleton & o]%& actin mRNA ¢ &2 HEF Ho} 7|y &7
o] MEE ZIW £33 #g x7ds HME el g A 4 He &=
Ao g Kl =} 7HAe] actin & olmlidl FAot DR A7 Ao FE
AET} FAE Aoz gAHZG

5). rbcS mRNA 9] 71} &3 Aojle] vlF Exl= 7l 237 o daF3%
Zg-o] M S % v S vehdict A

6). PAPI mRNA ¢ 7jWl A77olg vz ExE amylase/protease
inhibitor7} 71\l &3 Aol o} Ex4A) 2 AYL v A3 dod BAAE
PAPI mRNA o] v} £29 FA% 2old vehlz et Mg wolx A7)
PAPI o] $74 2E8%o 3¢9 23 Sel4 wdA: 4t o2 PAPIcDNAZAE
Ro) dE BF FA7 Bdojd At

olgol AMAH HEZ wF 7N 2d4FE ol¥¥ AATeU WL A
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ARl A AN=HE AR A7 22 HYelE 4$Y & Redld AAR
AMzAA o] AR FA wE FHAL old H= o e FAR A2HUe]
2% A9 & 479

2 E
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