55 )\ Jaeh E ROl 2 ARR 2 S12 MREIERH V)0 22

BH# BpPIN3 £ 5 F{ERM FririhmE SHa) 77 F AL H)

Mk Eep ', KERA ', EA, MER, xaE', FRK', BER", £%"

(1. ZRAEMRL R SRR IE AL B R X R SR 6=, W RV TN E% 26 5, HIE%: 1500405 2. SEE 2 HLIkIH /R
I W 2 LA KA MG U E Py, W% : 33850)

B E:[HWI M REDREFRSEZ —, MEDNAEKKEE2KEE. PIN-FORMED (PINs)
BIEN TAA iz ik, e i K B R R 3535 RS E R, v 1 W BpPIN3 J:[RI¥) D RE, 487~ EI#E BpPIN3
TEM P i S B 1 ThEe o [k Y AR S0 R FH AR FF B A 20T e i 2 TR Y I8 AR AL 72, A BpPIN3 13 3%
K HIHFRIAR R OB, HEAT I AR SE L A ARG S BRI E L M YR TAA )& S i DA
KRB ENL, HHEET RNA-seq 7 TdhAT 2 7 240 . (458 ) W9 KB, RE PRARIH MLk 45
BHHSRE, BpPIN3 Rk &HAL, HBHMEER K. IAA fEAKE GUS 5 RS HHSUERIER, RE |
(AR ER 32 A A 2 X AR K A UM R S i b . M2 XIS AE K RS B B KT K
HEL, KIL RE PR R A4 i rE 2 bR 2 2320 i 2 P RIpbA: 40 23 5 i 4 4 23 LU AE 2 3 PR . RNA - seq 70T
KO, 5 OE Ml WT Hk&REAM, RE BMERESMEERDEEE; IR EK R MNAHCHERE SAURs (B
SAUR23. SAUR24 SAUR28 1 SAUR50)H GH3.10 # K. 3% L 8. qRT - PCR 73 #13&#, {E£ RE Bk &,
BpPIN3 fEM SRk & BT LK. M2 T, SAURs Ml GH3.10 IRk & B3 & T ki,

[4512]) BpPIN3 25 A MEH A PERTE . BpPIN3 1A & 1) BEARRZ A A K R A iz far, AT 3 80 Fr
AR KR EIR R 22 5, AR K RS BRIt 7 et Fr b A g SAH DG RE N () Rk« M Zod B AE KR
T I g A A B B A DGR, O T SR S5 R, B0 e B

Ki#IE: [ME, BpPIN3, 1AA WEEH,, W, T-@flm

Molecular mechanism of BpPIN3 involved in regulating leaf adaxial surface
curling in Betula pendula

Abstract: [Objective] Leaves are one of the vegetative organs of plants that are essential for plant growth
and development. PIN-FORMED (PINs) gene is an indoleacetic acid (IAA) transporter that plays a critical role in
leaf development. In order to clarify the function of BpPIN3 gene and reveal the function of BpPIN3 in leaf polarity
formation of Betula pendula. [Method] In this study, the genetic transformation of BpPIN3 was carried out by
Agrobacterium-mediated method. The BpPIN3 overexpression and BpPIN3-reduced expression lines were used as
materials to observe the leaf anatomy, measure the cell density of leaf palisade tissue, analyze the content of
endogenous TAA in leaves and tissue localization, and perform differential gene mining based on RNA-seq analysis.

[Result] Research findings: The RE lines displayed the characteristics of leaf margin adaxial upward curling,
with lower expression of BpPIN3 resulting in greater rolling. Tissue localization of IAA in the auxin GUS reporter
system proved that auxin in the RE was mainly distributed in the secondary veins, palisade tissues, and epidermal
cells in the leaf margin area. The auxin content in the leaf margin area was significantly greater than that in the main

vein tissue. The cell density of the palisade tissue and the ratio of palisade tissue to spongy tissue in the curled leaf

F 4T H: This research was supported by the National Key R&D Program of China during the 14th Five-year Plan
Period

(2021YFD2200103) and Heilongjiang Touyan Innovation Team Program (Tree Genetics and Breeding Innovation Tea
m).

* L, Mt hiEinEE
566



55 )\ Jaeh E ROl 2 ARR 2 S12 MREIERH V)0 22

margin of the RE lines were found to be significantly decreased. RNA-seq analysis revealed that the RE hormone-
signaling pathway genes were significantly enriched compared with those of the OE and WT lines; in particular, the
auxin response-related genes SAURS (i.e., SAUR23, SAUR24, SAUR2S8, and SAURS50) and GH3.10 were found to
be significantly upregulated. qRT-PCR analysis indicated that BpPIN3 expression at the leaf margin was
significantly lower than that near the main vein in the RE lines. In contrast, the expression levels of SAURs and
GH3.10 were significantly higher than those near the midrib. [Conclusion] BpPIN3 is involved in leaf polarity
formation in birch. The decrease in BpPIN3 expression led to affected the polar transport of auxin, resulting in a
difference in auxin concentration in the leaves. The increase of auxin content promoted the expression of auxin
response related genes in birch leaves. The excessive auxin at the leaf margin changed the structure of PT cells by
affecting auxin response-related genes, leading to upward curling at the leaf margin.
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