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Figure 1 Distribution of Casparian strips in plant roots. A: The diagrams depict primary root cross-sections of Arabidopsis thaliana; B: the diagrams

depict primary root cross-sections of maize

MR E LAY, BRTIOBT AR, KZHm
W R R T 73 N3N BL 5 — DN BUR MR B, R
VA B J 2 I R i B RIA e B R L IR . BILER o
£ A B2 55 FHoRE 9 240t 2 TR TR RS U s AN ) R
45Ky, DEJR R R T SRR PN AR N B R 2
FRCELFE P RTR ) 22 18] B A 2 ) 2. 28 AN B
OERT B, HRr RO AR A B S R Rl R
SRR, HARKBK S EEH N R BIEN B
KB BN BB ET I, A E BRI P
BB BN W EZAM. = Boe =k
BB, A REIERARBERTIREN BZ IR 120
BE b, IREE AR Xk B B
JRER I8 JE AT 7 PR R, — RO R, R
RIS YT A M BE (4 B o5 — R CIUIg R, B
PO DR bR EUIE R, SRR B R sk U R (A
B, IR AR BRHL ST RIERARGL L
LA KK A H V)R R

ZHTRIBT SR, R R T R R B B B, DL
SRR, AR BA TR, (UL EL R )
&, WAREDGE. EAEMNEITREEY, 8l
B A7 AE A SR I TR, iMan®e AR oK
R PR W TR, RIS RE R, AR
RGN A F N BLIORR, B R D R SN Y
LR BEA AR BUR A AR . XS4 ] e PR
Bp AR 5 AR LR R AR R E
.

104

22 HLRAFRYAEE TR

TR R WOK A BT R e, 80T LA 2
i B RV 4 ) B ) 5 PR B AN I AR, DA% o AN iR AR
AR B B R ARt AT I . T LT A AR BH
T RESHER R RIMERIER, @fKs
B il I e PR AR AR NG A, T SEEL ST
PEREETR Y, (AT AR B R, YLK XK S B
BRI R EAAELND. CHERAEY, KK
BB T RE NS @ I B IR N K FE (Oryza  sativa) B 25
b, B E TR ER R R 5] RV T KB St
A B JE A R b LG BN B R Y. B
4h, MaZ NPIREKFERITT 7o 2B, OsLsil/ 28805 KR
ShiEisi B R AMA S, SR I R MR R is B
. IR, IR b R FHAS &0 L i i AR gk N
AR SRR, AT DR UERE 425 A B E 30)
TERE IR R EAT. A, FLIRAHS FIAF (EIE RE
FFAEEH AR, RS TR T K25 i
IR AE L, AH P B2 2 A N TR i 2 A/ INFL R 7K
ARG P EEIE. Kk, EYRRILRA K
B RE4ERr TIRE TR, XAEHH 7K. BRI
H 3k AR R, AT PRAIE AR i 335 2 16 13 3547

LAy B LA T BB AR 2 F B F-ia fa, ot
ELEY i S A Y ia b AR B R R . 8
XTSI E N A S R AT b, UE B
o T U LR R, e e P ek sk
AR, KRB SRR R F IS, JF A



REBE: ARl 2020 4 503 A2

LI T RN M B AR AR I BE BSR4 . ARALL I B R A7
Kidt(Gossypium spp.)F1 K K(Zea mays)ZEFEY)+ W %2
S | N = 7 S | N5 W 4 B e s e Ui
AMEIBE K ERANGEE R, G 8RS N B2 1N &6
M4, b E s A ED AR,
A B IR 0 A 5 e 4 PR ) A A o 2H R DA R
. Cheng2 APl of 41 W AR BORR B0 174 B T4
B, RIEYEACEE BT M iy, MR R4 24
T8 o 2 i B R DL SR R AR R R IR BRI
. Liska% N2 LRI, 70608 TIMA KT, E
KRR AR T 5 R AN, W FoEmRE
KALM XA JZ A R 25 A R K B, T HAR
Re 18 LA B 2 A M B B 2 N JE I KEARR AR,
DT IRENEFHFH TR S S5, thah, —2iiT
TALRI, R B N KA R DL e L P R K,
BETSEMA S T ROE . B, Tao2E NPVRIN, 724K
TR (Sedum alfredii) A 2 IFEY) 1, (KA 1) 0 7% R
P RAT R R, (1540 5 7l i U AMA IS s 2
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3.1 CASPs
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—ANRANXIR,  AEILIRAT T BT R R A A5 AR S
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— NGRS & A DirigentZ5 A B 15T, 12 EERI SR
2 FEELR T WRIEB AR AR 5 i, I
[F] AN 385 A R B S A AR, T 2, XA
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3.2 GSO1/SGN3

Fx 7 CASPsLASN, BT KG BOL 7 ZEGSO AN
SGN3—i2Z 5. CHWITIERM], CASPsHIHERE 32
PIRAE N R RIE R Z AR BEEGSO 1 FISGN3 i 4%
B2 GSO1/SGN3HE R Gl 5 762 W 1 51 2 2 1AW
fi#(leucine-rich repeat receptor kinase, LRR-RK), REf
RN Z A 3RIE. TEgsol/sgn3FTRARAR A K I
TEYICASPsIIA IEWfE AL, S DL IR B A E LT
EpRAEAT,  AHME LUE BOZE S IR, SRR+
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Figure 2 Summarized regulatory network of CS formation in Arabidopsis thaliana roots. Casparian strip formation is initiated by the localization of
the CASPs in the plasma membrane, at the site where the Casparian strip will form. Localized CASPs recruit RBOHF PER64, ESB1 to assemble the
lignin polymerization. The GSO1/SGN3 receptor activation is required for the positioning and correct formation of the centrally located CASP domain.
Furthermore, MYB36 may induce a cofactor required for activation of RBOHF, PER64 and ESB1
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Chemical components, physiological functions and regulation
mechanism of plant Casparian strips

CUI YaNing"’, MAN Yi'?, SONG ChengWei'”, ZHANG Xi'?, QIAN HongPing"” & LIN
JinXingl’2

1 Beijing Advanced Innovation Center for Tree Breeding by Molecular Design, Beijing Forestry University, Beijing 100083, China;
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Casparian strips are diagnostically modified structure mainly appeared in the endodermis, in which the radial parts of the cell walls
are characterized by the deposition of lignin and suberin in the primary cell wall. As a barrier to the apoplastic movement of solutes
from the cortex to the stele, Casparian strips are essential for the exclusion of salts and pathogens, selective nutrient uptake, and many
other processes. With the development of biochemical analysis techniques and genetic research methods, the research in Casparian
strips was increasing and has accumulated a large number of data. In this paper, we summarize the research progress in cytological
structure, development processes, chemical components of Casparian strips. We focus in particular on recent advances in
physiological functions and the regulation mechanism of Casparian strips during developmental processes and the response to
different environmental conditions. This review can provide significant information for further investigation on the development of
Casparian strips.
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