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Changes in Specific Protein Profiles during Initiation of Adventitious
Roots in Soybean (Glycine max L.) Cotyledons

TaeJin HAN*
Department of Biology, Hallym University, Chuncheon, Korea. *Corresponding author.

The potency of adventitious root initiation was investigated in relation with germination days and the effect of culture
days treated with root induction medium on the initiation of adventitious roots from explants of soybean (Glycine max L)
cotyledon. Also, the changes in the pattern of protein profiles related with adventitious root initiation have been examined
by two-dimensional polyacryl-amide gel electrophoresis during the germination and the initiation of adventitious roots.
The potency of adventitious root initiation from germinated cotyledons was high after 4 days, and adventitious roots were
initiated from after 4 days and very high after 6 days treated with root induction medium. There was a reproducible
quantitative change in 34 specific protein spots during germination and adventitious root initiation. A necessary basic
protein for adventitious root initiation with relative molecular weight of 27 kD was induced during the germination. And
three basic protein groups with relative molecular weight 22 kD, 23 kD and 33 kD, and two acidic protein groups with
relative molecular weight 27 kD and 29 kD were induced during the initiation of adventitious roots.
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Figure 1. Adventitious root initiation in 10 days from cotyledonary
explants of soybean. (A): Cotyledonary explant in hormone free
medium after 10 days; (B): Cotyledonary explants transfered into
hormone free medium after treating on the rooting medium for 1
(B1), 2 (B2) and 3 (B3) days; (C): Adventitious roots initiated
after transfer into hormone free medium after treating on the
rooting medium for 4 (C1), 5 (C2) and 6 (C3) days: (D):
Adventitious roots initiated on root induction medium after 10 days.

Table 1. Mean number of adventitious roots produced in 10 days
from cotyledonary explants of soybean after various days of

germination on root induction medium.

Days 0 1 2 3 4 5 6
Root No. -  7+12 461+29 742439 812+16 834+13 825+L15

*Mean values+-SEM for 5 explants.

Table 2. Mean number of adventitious roots produced in 10 days
from cotyledonary explants of soybean on hormone free medium,
after they are exposed to root induction medium for various days.

Days 0 1 2 3 4 5 6
Root No. - - - - 82+10 721+24 B2+16

*Mean values+SEM for 5 explants.
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Figure 2. Variation of total soluble protein contents in cotyledonary
expants of soybean during the initiation of adventitious root on root

induction medium.
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Figure 3, Two-dimentional gel electrophoretic patterns of silver stained soluble proteins isolated from the cotyledonary explants of soybean. (A):
Protein profiles during germination on basal medium (Al, day 1 cotyledonary explants: A2, day 2 cotyledonary explants: A3, day 4

cotyledonary explants): (B): Protein profiles during the initiation of adventitious root on root induction medium (Bl, day 2 cotyledonary
explants: B2, day 4 cotyledonary explants: B3, day 6 cotyledonary explants). The size of the protein markers used are indicated by the arrows.
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Figure 4. Two-dimentional gel electrophoretic patterns of rooting
specific proteins in box A, B, C and D of fig. 3 at the four stage of
adventitious root initiation. Specific protein spots are indicated by 1
to 13.

ol )X DA A M EASA] kot o} 4] M
A Z33lg.em, 27 kD(pl 68-76)9} 23 kD(pl 75-82) &
HAFE FAE 7] 649714 43 dbd A F N3}
P BAZ f7] 2714 &gty

3y AZ f7) Ao DA 33 kD(pl 82-84), 27
kD(pI 45-50), 27 kD(pl 68-7.6) 2 22 kD(pl 74-78)¢] A}
A F¥slgon, o] diALSE ¥AZ 7] 647t
A A% FA=HA

LI -

5 A Ao AL {74 dadd 328 24
o sl o] BI(Ha et al, 191)gF w} glo} &
AN o} A= W Ay HHA FAT FATE
ZALE A#H(Table 1), o} o]A9 Fab AdL ¥AL §
Aol Adlch FHI AL rite} 197E WS AL 4
o HAdo] FAH7| Alztste] ol 2o ol 44U
Hlalo] 57% A=Y FATo| FAE.oH, el 4U5H
A o] FAZel FAHI] AR, 2 o] F #H4
o] AlstA 7w skE7]71A] el 4d} vl Axe] FA

T YA E A&z A3 sl old Az 7|
Tﬂ 5 A FAT Y42 o} g o o=} HEA
FAHE AF A 49 ojd B4 FHES 449 v
of Ades & F Ao, of FAT YA Wad FAL
ol 27 E o1 Ax QPAEe] ol 4 o|F dA 7
t A&ALz fAFHE AL 4 F A =3¢ 328
el 7]zbf & dF A FAT YAEFE AR 2

o5

¢

Specific Protein during Root Initiation 127

Table 3. Changes in the protein spots from the cotyledonary
explants of soybean during germination and the initiation of

adventitious roots.

e (days)
Estimated relative No. of

Molecular weight ~ Spots? Germination Root initiation
(kD) 0 2 4 2 4 6
2(pl 7478)  ah - - -+ + +
23(pl 75-82)  3(a-c) - - - +++ A+
N(pl 4550)  2a-b) - B} 4 n +
27(pl 6.8-76) 3(c-e) - - + ++ ++

29(pl 3.7-5.7) 5(a-e) - - - + +

30(pl 44-7.0) 9 ++ 4+ o+

31(pl 7885)  NC R S S R o T
32(pl 60-75)  NC o

32Apl 65-75)  3(a-c) - +

3B(pl 82-84)  2(ab) - - - ++ + +

3(pl 50-70)  NC FH+

alt refers to the number of protein spots of same molecular weight
and different pI values proteins in figure 3. NC, not countable.
* 4+, dense: ++, detectable: +, faint: -, not detectable.
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