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Progressive factor analysis of lateral roots growth of Arabidopsis
thaliana regulated by Ca”"
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Abstract: [Objective] The study determined the role of Ca*" in the lateral roots growth of A rabidop-
sis thaliana regulated by heterotrimeric G protein and the possible signal transduction pathways. [Method]
The wild type A. thaliana (ws) and its mutants in which heterotrimeric G protein o subunit gene GPA1
was null (gpal-1,gpal-2) or overexpressed (wGa,cGa) were used as main materials. By adding calcium
channel blockers AICIl;, some morphological parameters of the lateral root growth of A. thaliana were
measured and progressive factor analysis of the role of NAA,Ca*" , AlCl; was carried out in mediums sup-
plemented with different concentrations of NAA (0—0. 2 mg/L). [Result] The impact on the lateral roots
growth of 5 genotypes A. thaliana,NAA approach in the same concentration had no significant difference,
but Ca’" (Sequence of the number of lateral roots was: mutants< wild type<Zoverexpressed) and AICl; did.
[Conclusion) (1) Ca*" channels might be downstream effectors of heterotrimeric G protein « subunit regu-
lation. And Ca** might be downstream signal. The block of the number of Calcium channel blockers AICI;
to calcium channel blockers on cell membrane might be blocked by a certain percentage,rather than an ab-

solute number,and the mechanism was not clear. (2) Three factors played different roles in different levels
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and had different influence on the growth of roots of five different genotypes. The results of progressive

factor analysis and other statistical analysis were basically consistent,so it was scientific and feasible. Fur-

ther more, this analysis had a certain degree of innovation and should be popularized and applied.
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Table 1 Effects of different NAA concentrations without extracellular Ca’" on the lateral
roots numbers of 5 genotypes of A. thaliana 5% /¥R
PRI HE N A Genotype of A. thaliana
NAA/ N <
. gpal-1 gpal-2 ws wGa cGa
(mg+ L1 _ - - _ _
x S X S X S X S x S

0 0.53 0. 88 0. 46 0.75 0.53 0. 84 0. 64 0.97 0.83 1.02
0.01 3.15 2.70 2.90 3.69 3.93 2.56 3.12 1.77 3.46 2.12
0.02 5.28 2.67 5.17 2.96 5.27 3.42 4. 83 2.95 4.96 3.65
0.05 7.64 2.41 6.79 2.76 7. 40 3.63 6.97 3.12 7.53 3.75
0.10 8.05 2.24 8.08 3. 14 8. 27 2. 87 8.19 2.76 8. 74 3.09
0.15 8. 44 3.58 8.03 3.77 8.31 4. 26 9. 87 4,38 10. 59 3.69
0. 20 8.73 2.65 8.52 2.83 9.27 3.01 10. 98 3.43 9.76 2.97

W ex RHE s obne., TRRA.

Note:x is mean;s is standard deviation. Same as below.
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2.2 &M Ca® FHTO#HEFEMEITFUIRG
E5KEE

M2 AL . 5 0 mg/L NAA 4 FRAH L.
BEE NAA JT i vk B i 3 K, 4 5 D 3= AL 40 e v
RECH ¥ BT i m . A8 8] BT 2 W 2 NAA T, 3
P T B SRR gpal-1, gpal-2 RMIAR %L B W] W 1b
B Az R/ TR R I8 R ABAK cGa wGa B AR %5 H
R AL 78 NAA i E N 0. 10 mg/L

Bf B AR AU AR % H Je 2 s 75 NAA Biat vk i 0. 20
mg/L B, gpal-1. gpal-2 il iR % £ ; cGa £ NAA
R B o 0. 15 mg/L., wGa £ NAA K 0. 20
mg/ LR 2 . 7EAHTR] NAA itk BEARBER .2
56 I3 B 7 5 4 T 58 28 A 5 1 A R 4L R I 00 AR KL
H 22 5 8508 W 2K . WLE 45 1 o, 76 &5 iy
6 d N B A BRI O S8 A AR B A AR R
HE R IR AR IRTES 4 R MR,

x 2 GRS Ca T NAA LEX S MERZMFEIFTNREBHZW

Table 2 Effects of different NAA concentrations with extracellular Ca®" on the lateral

roots numbers of 5 genotypes of A. thaliana %/
WG IT KRB Genotypes of A. thaliana
NAA/ N y
(mg+ L1 gpal-1 _ gpal-2 _ ws _ wGa _ cGa
X S x S X N X S xX S
0 0. 64 * 1.12 0.52 % 0. 80 0.97 0.77 1.12 % 0.68 1.37 % % 0. 65
0.01 5.25 % % 3.18 5.56 % * 3.67 9.01 3.33 10. 14 % 2.58 9.97 % 2.68
0.02 8.50 % 3.58 8.49 % 3.88 10. 77 3.07 15.85 % x 3.76 16.63 x = 3.05
0.05 9.59 3.86 9.88 % x 3.28 12.03 3.25 15.40 % 2.88 17,44 % 2.23
0. 10 9.56 % * 2.62 9.14 % 2.46 12.15 2.11 16. 55 % = 2.32 17. 80 % = 1.43
0.15 9.87 % 1.32 9.32 % 1. 34 11. 96 1.12 16. 26 x = 1. 01 18.03 % = 0.68
0. 20 10.02 % 1.15 9.98 x x 1. 14 12.05 0.98 16. 78 % 0.78 17.82 % x 0.63
TE: BL ows S BE2H 75 7] — BT i i B K7 b (R — A 3547 g 70 .« RORTE 0. 05 AR P ERRRE; » » KRTE 0.0l KT LERR

e

#. FRRA.

Note: By using the wild type A. thaliana as the control group(on the same line) ,# test analysis was carried out at the same level of concen-

tration, * shows the significant differences in the level of 0. 05;and * * in the level of 0. 01. Same as below.

2.3 $5BELHAEFIX NAA F SR EFT0
REKZBEHFIT

MF 3 ATLAFE L 7E AICL #kJEh 10 pmol/L i},

FEAR ) T R B NAA bR, 480 RE I il 2k 58 28 Ak 11

AR HS e 2D B £ Y T Rk 5 728 A ) ) AR s 22

THFAER, FEAHR NAA T8 ik B AR BN, DU Az Y

ws SRR BRZH L ¢ K40 3 AT 7S o 4 o A 1A B A ALY

MARECH Y R 22 5. XU in Ca® " 1 38 L
IR AICL J5 . HX NAA %S 09 5 Fh I R A 40 g
TEMAR A K E B WM ER — 225 HERIEAR
B3, RUE NAA FHF BRI AR A K L F T
Fer A4t Ca®" W BB A3 40 J I [ Ca®' 3@ 38 iF A
N S 5WARAERKET i — LU Wt #E
G EAM T REE Ca® Wil

K3 FBEELMMEF AICL 3 NAAFEHBHEFMRERKRLENZIN
Table 3 Effects of different NAA concentrations under 10 pmol/L diltiazem on the lateral
roots of 5 genotypes of A. thaliana AlCl, 2%/t
W KK A Genotype of A. thaliana
NAA/ al-1 al-2 wSs wG G
(mg- L) gpa b _ s _ Ga _ <Ga
N X S X S X N x S
0 0.5 1.54 0.47 1.27 0. 86 1.59 0.98 1.19 1. 06 1.71
0.01 4. 25 2.05 4.62 2.74 8.79 2.57 5.42 3.12 5.16 3.01
0.02 6.78 2. 86 5.32 2.73 8. 86 3.58 8. 88 2.74 7.56 2. 89
0.05 7.72 2.47 7.89 2.25 9.42 2.19 9.24 2.97 8. 85 2.12
0.10 8.19 2.78 7.97 2.68 9.33 3.12 9.79 3.58 9.08 3.57
0.15 8.42 3.57 8. 38 1.92 9.58 2.12 10. 08 2.36 10. 27 1.97
0. 20 8.75 2.46 8.13 2.52 10. 06 2.97 11.98 2.13 11.56 2.55
e LLows Sk BRA A6 ] — T Wk B K7 B EAT R AT B RN B 2 R B

Note: By using the wild type A. thaliana as the control group(on the same line) ,# test analysis was carried out at the same level of concen-

tration, results show no significant differences.
i 3 EJ F o
SRR W BT A B MKIER 1.5 2 Ik 3,
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44. 43 %1 39.02% . Bt ol 83.4500, H—HF .5
TR AR A 1) a4 5 R s 01 = (0. 722, 0. 707,
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ANTie e B 43 B 45 R 56 — D B9 O 22 T R R 2
83 %0+ 5 i3k PR 7Y 480 pig I 00 AR i H AR R 5 — T
b R A ) a2 = (0. 773,0. 855, 0. 947, 0. 985,
0.972),

¥ alia2 5 61,02 BEFTAH A 73 B 25 1 W%

x4 al.a2 50102 WHEXEH

Table 4 Correlation coefficient of al,a2 and b1,b2

b2 KT NAA XF B A= B4 e T 1) 52 85 F 8 AR AR
IR 5k 2 5 A A T 3 3K 2 728 (K 11 5% i) B A A W]

PLESr it W], Ca® ' 55 400 R I M AR 2E K %5 D) AH
KL BERE AR UEMIAR i A= K s Ca™ " I8 AT REAE 5+ — R
G B AR
2.4.4 FI3BRGEF oA XFE 3PS5 FIER
RSO FE I AR 250 B Y48 AT O 25 B ORI e i IR
OIAT S SR — R B R R SRR O 2 5T
HRER > 5 A 50, 23% .34, 50% 1 14. 97% , BitH
99. 70 %6 B — PR F VB R VB T I 2 A 1)
43K sl = (0. 749,0. 651,0. 483,0. 807,0. 802) ,
c2= (0. 522,0. 525, 0. 824,0. 519, 0. 477), ¢3 =
(0.396,0.549,0. 294,0. 279,0. 355) ,

K525 3 v 5 R L R A0L R T AR 2 08 o 9
223 2 PR (R 5 b 9 AU AR K H M &, vT 3R
35 MM, HERRFERKEZR NAA KR
Ca’' B 52 AICL M mfE ., %X 5 4
ZEAH AR B AT AN TR 140 A 4 R — I i
5 TUHR R 84,95 %0, 5 B 5L R AL ST AR %5 H AR
ES— K b 84 ) & o3 = (0. 980, 0. 798,
0.862,0.961,0.992),

B al.a2.a3 5 cl,c2,c3 JEA7THH M40 M, 45
RS,

RS al.a2.a3 5 cl.c2.c3 WHEEXEREH

Table 5 Correlation coefficient of al,a2.a3 and cl.c2,c3

i) Vector al a? a3
cl —0.572 0.046 0.722
c2 0.293 0.175 —0.436
c3 0.621 —0.611 —0.563

i} Vector al a?
bl 0.283 —0.638
b2 0. 206 0. 289

2 248 X (L i DG 0 i 0 A B A2 MO a2 ) U
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K F BRI LU 3R IR AR B AR R /)
X U B B 2R 28 AR A | Ca™ 3 T B0 T RB A DL A
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AW Ca® A5t b BRf ALCL, BH W 0 AR %5 5 14
PR A FH B A Y e el AR 25 P e 2 T AR R D I
P AR B B R B 54 Ca® 38 38 A7 M KW
AR, i c2 kF B AR Y Ca® M X REL
TR BUR SR AR R R IR R AR R S Ca® M C R HL
FEAMN . w3 RF . NAA 5k 548 kA
RABIBR LU R IBRBNE Ga, i) 2 B
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