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Bioaccumulation, Subcellular Distribution and Chemical Forms of Strontium in Brassica juncea L.

LAI Jin-long', YANG Lei-yan', FU Qian', HE Jiao', TAO Zong—ya", LUO Xue—gang®

(1.Life Science College, Sichuan Normal University, Chengdu 610101, China; 2.Engineering Research Center of Biomass Materials(SWUST),

Ministry of Education, Mianyang 621010, China)

Abstract; This study examined the characteristics of uptake, accumulation, subcellular distribution, and chemical forms of Sr** in Brassica
Jjuncea seedlings at the two—leaf stage exposed to varying doses of Sr*[p(Sr**)167(CK)~350 mg-L™"] for 7 days. The accumulation of Sr** in

plant organs displayed the following sequence :leaves > stems > roots. Between 84.93%~90.46% of Sr** in the plant was accumulated in the

aboveground parts(leaves and stems ). Translocation factor(TF ) and bicaccumulation factor(BCF ) of Sr** were 5.63~9.48 and 8.21~12.34,

respectively. Subcellular distribution showed that 95.62% ~100% of plant Sr** was localized in the cell walls and soluble fractions, with
2.92% of Sr** accumulated in organelles (including nucleus, chloroplast/proplastid and mitochondrion ). Plant Sr** existed in different chemi-
cal forms. In roots, the greatest amount of Sr** was found in 1 mol+ L™ NaCl-extractable fraction, while most of the Sr** was extracted by

dH,0 in leaves and stems. For Sr** uptake by Brassica juncea, Sr** was first crossed through root plasma membrane mediated by plasma
membrane transporters, combined with pectates and proteins in the roots, and then transported in solution to the leaves. In leaves, most of
Sr** was adsorbed on the cell wall, and Sr** in the cytosol was transported into vacuoles for provisional or permanent storage. As a result, Sr**
content in organelles was effectively reduced, which may greatly alleviate the damage of Sr** to organelles. Therefore, Sr** location in the cell
walls and vacuoles may contribute jointly to the accumulation and tolerance of Sr** in Brassica juncea.
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LB SRR TR o B3R Sr b B AR AR 4%
HREEFRCK PR B B4 7 d 5, HAR R K
YR A kK bk .20 mmol « L™ Na,—EDTA b # 20 min
B TR o, PRI o AR ZERI =34y,
RIR I -80 CLAAE, &
1.2 KA *E

SPTEEN ST RS B A, R BOLL R
R SR Yo (S S BOR LT PR S 4 TE R
IR TTNE )™, B : BT p(Sr**)350 mg- L™ Ab PR )5 119
ENREETT R4, 48 95% .1 60 CKIFIIR F 5, 78
7K EEE 3 K, 0.2% BB LT FR AN W Y4 5 5 min, 28
95% TR 30 s, ZRIB/KIEVE 2 W5, B T W is
TSR, R EURE AR IR AE

SV L ZE 53 1) 32 R FH 23 5 0o 2, FF AR i
o FREGAVRIRAERIFE G 1.000 g, LA 10 mL STM 4
HU&[0.25 mol « L' fEMH , 50 mmol - L™ Tris—HC1 2% i
(pH 7.5)F1 1 mmol - L™ Fi 5L 2.2, vkt , WHEE 53K )
4 CT R [R) AR Y 0 , A5 B TTE B A AN [A]
FI 2B E 53 o ELAARANGE  BFEE 513K 300 remin™ 2500
30 s, YUIE A 4 B BE 20 53 (F1) 5 8 _F 35 W & 2000 r-
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Figure 1 Distribution of Sr** in leaves of Brassica junce
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Figure 2 Content of Sr* in roots, stems, and leaves of Brassicajunce
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Table 1 Characteristics of bioaccumulation and transport of Sr** within Brassica juncea

Ab B} ] 4b P SrEi ekt Sr* accumulations/mg kg™ FW RS R B GRUCE F3 1

Time/d Treatment/mg+ L™ b Roots b |- Shoots #Fk Whole plant TF BCF

7 CK 62.97+6.78e 1 997.96+14.77¢ 2 060.93+20.77e 31.73 12.34

200 216.81+5.99d 2 055.56+6.31d 2 272.38+11.19d 9.48 11.36

250 245.15+1.85¢ 2 230.48+8.39¢ 2 475.63+8.82¢ 9.10 9.90

300 465.81+4.35a 2 624.21£17.90a 3 090.02+15.46a 5.63 10.30

350 357.07+3.98b 2 514.67£13.43b 2 871.74£13.43b 7.04 8.21

1 : [ — A [ 7Bk R 22 5 8. 25 (P<0.05) . Note: Different letters within a column indicate a significant difference at 5% level.
2 EDEEITEMR EMITTAMAN F STHEE
Table 2 Subcellular distributions of Sr* in roots, stems, and leaves of Brassica juncea
B AR E VAL S S St content in subcellular fractions/mg kg™ FW
A Organ o ment/mg 1. 4l fu e 4 A A4 A itk AP
Cell wall(F1) Nucleus and chloroplast(¥2) Mitochondria(F3) Soluble fraction(¥4)

# Roots CK 55.77+1.79d — — 96.66+2.95¢
200 76.38+4.84¢ — — 133.46+1.35d
250 119.01£7.30a — — 137.83+20.92¢
300 119.99+3.48a — — 238.88+3.91a
350 102.40+0.50b — — 202.63+1.90b
2% Stems CK 73.95+1.54e 1.28+0.67¢ — 720.14+9.17d
200 219.51+1.41d 1.62+0.07bc — 800.83+0.46¢
250 265.47+2.11b 2.81+0.28b — 919.83+1.79b
300 296.35+7.15a 6.52+0.99a 12.41+0.60a 947.58+1.94a
350 249.95+1.03¢ 5.98+0.20a — 923.94+2.75b
- Leaves CK 246.75+2.03¢ 1.35+0.75d 5.95+0.67b 460.13+3.86e
200 307.34+2.40b 7.65+0.58¢ 6.20+0.14b 515.50+12.77d
250 323.46+0.54b 8.83+0.65¢ 14.74+0.39b 558.92+3.52¢
300 377.18+11.78a 11.25+0.72b 27.53+0.85a 653.01+5.11b
350 381.14+7.45a 16.50+0.07a 33.00+£7.94a 699.81+24.02a

T : [l — 3R R RO 22 57 2 (P<0.05 ) —7

AAKH . Tl

Note: Different letters within a column indicate a significant difference at 5% level. “—

»

" indicates not detected.



N

Wi e, %5 . S EEN EEST SEAN I Th i B AR AN AN R AP AS B SY 2059

CIF1( 4 pfaRE)

Roots

& F2 (dnpuzmr ) EF3(EkiR) B ra(hTiAE ALY
Stems Leaves

100
90
80
70
60
50

AR SR AR S /%

CK 200 250 300 350 CK 200 250 300 350 CK
SR /mg - L7

B3 ENETFRR EMMEMAAEE S P SraIEx SR

200 250 300 350

Figure 3 Relative content of Sr** in subcellular fractions in roots, stems, and leaves of Brassica juncea

Table 3 Content of Sr** in different chemical forms in roots, stems ,and leaves of Brassica juncea

&3 STEENEIRIRR MM I ERS

5227 Organ Ab e RIS H S & it Content of St in different chemical forms/mg-kg™ FW
mg- L™ Fy Fy Fra Fis Fi
R Roots CK — — 98.100+£0.794e 21.583£0.202¢ —
200 — 2.967+0.275d 101.1330.275d 29.600+0.492d —
250 — 25.567+0.551c 129.150+0.477¢ 32.217£0.621c 2.300+0.115¢
300 — 78.633£0.605b 164.283+0.702b 40.483£0.333b 8.692+0.088b
350 — 98.550+0.346a 234.733+ 1.285a 49.933+1.680a 11.550+0.066a
2% Stems CK 143.967+0.633¢ 433.21721.750c 235.667+0.530d 55.733£0.189% 1.8080.058¢
200 178.9330.928d 443.800+2.385¢ 242.467+2.139¢ 78.867+0.029d 11.47520.156d
250 339.967+1.589¢ 524.417+1.069 244.217£0.404c 94.083+0.275¢ 15.192= 0.166¢
300 496.08320.737b 537.317£10.594ab 263.1500.976b 104.43320.401b 19.125+0.066b
350 530.133£2.070a 540.233+1.429a 305.167+0.878a 116.567+4.076a 41.467+0.038a
I Leaves CK 26.633+0.208¢ 614.417+2.776d 332.95041.004e 85.417+0.416¢ 10.075£0.265¢
200 137.4500.444d 652.417+5.339¢ 335.417+1.325d 99.833+0.617d 12.35020.132d
250 230.700=0.984b 806.200+3.885a 388.717£0.775¢ 163.88320.503b 58.225+0.370b
300 247.400£0.346a 701.167+1.164b 424.700+0.614a 171.60021.704a 66.442+0.076a
350 191.75020.304c 707.900+6.950b 396.867+0.503b 120.23320.321c 29.200+0.250c
CF @Fy BFw BF BRg
100 Leaves
)
80
70
60 N

AR A S RIARR 5 /%

5

o

CK 200 250 300 350 CK 200 250 300 350 CK 200 250

SrP JE fmg - 17!
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Figure 4 Relative content of Sr** in different chemical forms in roots, stems, and leaves of Brassica juncea
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Figure 5 Comparison of difference in subcellular distributions of Sr** in different organs of Brassica juncea
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Figure 6 Comparison of difference in chemical forms of Sr** in different organs of Brassica juncea
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