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42 406 ThRSHR3 EFM =& . RiE K
EHEEHR

B, B2, Bode, fedig

(TR P ERE B DTS, LIRS BRI AT BRI 5 B E TRESE L, T8 MR 210014)

HWE: [ B | AWRETYI L ( Taxodium hybrid < Zhongshanshan’) /A 7€ AR ¥5 5% 41 J B 1 410 5% 1Y FE A
&, IR ILAZ ThSHR3 (SHORT-ROOT 3) 3N, St H AT RS AR L ARSI BESHT, AIRADFIE
ThSHR3 FERFEP LA ER K B B i LRt 5ent . [ 773 1 KUh 1A 406 46 1 A 2 AR Ry bt
#H, FIH RACE £ AR Fepe k4% ThSHR3 LR 41, JEXHLHEFTAE W5 B2 SRHIEE & PCR Mo it
PCR 435I%F ThSHR3 #EATZRIBFRMERI . 3833 5 AL PR R AT 3235401 ThSHR3 2 [ W4 e A ol , i —20
R F2EEAN (BIFC ) HORKIE ThSHR3 MR A HAEEN . [ 4R 1ThSHR3 HH 4K 2 019 bp, H
t, JFILBEHE (ORF) A4 1446 bp, Hh:4ifith 482 4~ JE Rk J: . ThSHR3 11 C mi B fR5F, HA LHRI,
VHIID, LHRII, PFYRE #ll SAW 45 JL/™ R () 2 I 4538k, RGE (b3 HrR W] ThSHR3 J& T GRAS ¥, 5t
FHEH Y SHR WK . ThSHR3 F:RAEH IS A E R B B 220 E AR, A B AR AT 2Rk
SR ThSHR3 2 e A T41AA% . BiFC SC853EH] : ThSHR3 & [l GRAS X% 75— i 5t ThSCR & 147
AR EAE, [ 48 ] Ik ThSHR3 FIAERKEHYIME, BAET I AERR L B k4 E /e,
KB hIliAZ; SHR; FEPFwakE; HPEFRE; HAEME

NS R T i

Forest Research

i E 43S 5722 NEkFRERD: A

A2 ( Taxodium hybrid ‘ Zhongshanshan’) &
VLA E L= BEAE D BT T N3 SPIAZ JB AR R 458
HEPERFE NN, ERA—E REHRI R I
RO P EA A RKRE . brditkig . SOk
U MR AR, CTETR E BT MR
IR S B L AR BRI RIME LR 3 PRAE T T4 2]
| 15 N = s (1S SRV 7w i 3 e s S 11 PR G S E 5 B
WM ITEIA TS, IRSEML TR —HEUI T
I P IAZ AR HOR B R4 S P LA I A AR R
RN Wmt . BRE RPELARMIRS
A AT RPN R AR, EYEK

Yk H. 2020-08-19  BRIEH]. 2021-02-24

X EHE: 1001-1498(2021)04-0032-08

AT SO A BT L A T A AR AR R )
2000 mg-L™' TAAFI 2 000 mg-L ™' NAA J& & b3
P ILAZ T RISk, AR AR A AR B R AR 2
Fo SR, FEPILERKEERSEP A, ARTC
PR 225 83, RMELEFHREAR,
A2 302 B AARR (57.50% ) 5 K TH il
#2118 (183.93% ) £ 406 (87.14% ) B, HPBt#H T
PER AR ISR, RUREF R RAR T
HBLER BN, Pl AR R FARA Y

SHR ( SHORT-ROOT ) J&Hi# GRAS K ji% H
SRR R AESICBE VIR — 332, JHR

HAWH. FEEARBELEST W H (31870592); VLIRA h ERMEBEAL YA SE T H 0155 H ( ISPKLB202048 ); VL7044 17434

( BK20200291 )

YEF A FA, [, BIRRSE 5, FERIGE I . MORSHE E R, diif: 138541991791, Email: 13851991791@163.com
*SHISER R, i, FROE AL, BTSN YRIE SRS, G 13770637371, Email: jfhua@cnbgnet, Hihk: 210014 VL3524

B X RXEER 15,


http://dx.doi.org/10.13275/j.cnki.lykxyj.2021.04.004
http://dx.doi.org/10.13275/j.cnki.lykxyj.2021.04.004
http://www.lykxyj.com

5541 B O, % Ik 406ThSHR3 FENMITINE . 63k N B H BAEIS 33

T YOS AL AN R 5 G E R, B
FERREZ)Z . N 200U A0 B A0 b 40 - 240 A ) T
JEHE USSR 524, e mahE AR 1 s 4 = A A
KT, SUREIT shr A RREMRAR I 53 A= A 2L SE AR
HEVF AR RE A ARFRTE 2L, U4 —)2
AR Z IS, shr SR FE AR R B AR AR
Kukss, MARECR/D, MR, F B esRns
HE—RYIFRA, RN SHR BN, RRIESZE
i, BEARMAZURERKEN RS, a2
AEY. [, SHR FERJE—AThfgib ik g i
SFIER, HATCAE EK ( Zea mays Linn. ) '
KFG ( Oryza sativa Linn. ) " B84 ( Populus
trichocarpa Torr. & Gray.) " %8 & #& ( Pinus
radiata D.Don ) "V ZEFEY o L LAY SHR ZE 0% Wl B
IR AE K A B BB, R SHR ¥
SRUIBE AT E , 38 W T TR G T i — A
GRAS % Ji% i 5t SCR(SCARECROW)'™, SCR 5
SHR JE Bl SCR/SHR % & {4 e [m] 8 176 1 Jifp i 1A 3%
ik, SCR/SHRE &K B ##/EH T CYCD6.1 ( D-
type cyclin 6.1) F 1, CYCDG6.1 f& 40 & 14 - J
SYZAARETER 1, PRUEAR SN A S 7 R A 1
3 A R HHEAT 2 WOV JA 3L, PR AR e R R AR
USSR R Y SHR $E K 112
P DA K SHR X AR 40 e 43 2L I 42 AL 1) Al — L
W THREZ T, RFRAETC RS 2 ik
SHR $:[H ( ThSHRI, ThSHR2 ) WYIERH FUS, 37
PEF 1 AFE P A2 406 A AR A I g ek 1 3
Kl ThSHR3, T ThSHR3 14 W)~ T RE i A5 48
Pl A (5 B 2E T BoG T R gk b dr, 5
KHEPILEAEREF LB P RIEEL, X
ThSHR3 & P47 W40 57 LA K BAERISE, el
HTREAAFE RS S aE . DU A2 LR SRS
JEAEYI A E AR K F 15 F AL 58 S AT (0 B e
et

1 FORHATT %

1.1 #HEFRE

“rh A2 4067 () ORCFF A6 059 T 2019 4F 7 A
TR R VL T E R =B AE Yo B A2 i
BN, HEKES 10~15 cm, FHGHFE AR E
e+, LG 1:1, SERMN 14 h OB
JAIAT 10 h A g A AR ILAZ 406 175 AL
B B TR S s, 78 4 D] SRR 0d [2 2

PRI (S0), 21 d A LUE R (S1), 35d
WIHEARIE G (S2) A1 s6 d R A AR (83) U8,
Horp, Bz R ORBRIGRN 8453 41 SUY B 0 BSR4 oA
FRREIET B 242 (0.3 em 247 ), WIAEARTE Bidh)
FR R A K UREER O AR AR .

RNeasy Plant Mini Kit & Plant Genomic DNA
Kit " H QIAGEN 7~ Al ; PrineScript @ RTase i %
S5 & . 3'-Full RACE 1 5'-FullRACE i3 & .
LAtaq fiff . rtaq i34 H TaKaRa 28wl ; 2k (A4 £
TR GATEWAY AR KASEAFEZE A Invitrogen
TS
1.2 EEZE

fdi 1] RNeasy Plant Mini Kit i) & 42 8 b 11142
406 Kl RNA, #fiff: RNA ¥ X 1 ng-ul™!, JfiE
i 2% TR HEEE I HL Uk R RNA 152,
PrineScript @ RTase #4887 & & M 1LAZ 406 R
cDNA, MR8 E R sl B, L] 605
bp [ H LA ThSHR3 1) FB: (CL8931.Contig2 ),
ik PCR ¥ 34565 0FE H 3L F T 51, PCR ¥ i 1& R
UTF: cDNA #%4% 1.0 uL, TaKaRaLA Taq(5U-uL™")
0.5 uL, 10 x LA PCR Buffer (Mg ** Free) 5.0 pL,
MgCl, (25 mmol-L™")5.0 uL, dNTP Mixture(£% 2.5
mmol-L™")8.0 uL, IE [ 514 (10 pmol-L™") 2.0 uL,
K514 (10 pmol-L ™) 2.0 uL, S 4tk %k 2 50.0
uL, PCR¥ " H4AEF N : 94°C 3 min; 94°C 30 s,
56°C. 30's, 72°C 2 min, 35 ME¥H; 72°C 10 min,
E—#% I8 TaKaRa /2 7] 3"l 5'-Full RACE {5 &
VAT B IC PCR Y71, 52 ThSHR3 B &K
sk, H, WREIMEIMESE G D, BT A
BOPHVHAT IR AN LN . P, BZAA5 T ThSHR3
FH 4K cDNA 751, il H] BioXM 4 i il
ThSHR3 FEPR B9 FF i 2 HE ( ORF ), ik — il it
PCR %k,
1.3 EYERESH

I 2 H EH R EWE B O (NCBI) 7EZR
BLAST %14 et 4387 ThSHR3 () DNA FIZE [ 55
Y1), [l FHTEZ#)T Expasy Protparam 11525 1 B A9
ISR (pl). A F i (MW) FI2 SRR 4 A .
i 1+ PROSITE LA M2 GORIV 4% &5 #4) 46 I 75 7 43
TN EE BT A A S B — 2 . i ClustalX2
BAF¥ ThSHR3 198 FUF 9 5 HABAE Y & A A Y
SHR AT Z E . A NLStradamus
27 1 ThSHR3 & 2 B B A E N fFS . #
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1 5|¥FE5
Table1 Primer sequences
GBS S5 (5-31 ke 14K B /op

Primer Primer sequences (5'-3") Function Amplified fragment length

3GSP1 AAGGTGTTCAATCAGAAGAGATTTA 3-HKPCRE| 1
2 1998

3GSP2 ATTAACTGCGAGTCATG 3 KPCRF| ¥)2
5GSP1 TGAACGAATTGCATT 5-HKPCR5| 1

5GSP2

ThSHR3-qPCR F TGGAGGAGAGCTTTT
ThSHR3-qPCR R CTCGCAGCCGCGCAG
APRT-F TCCACAGGTTCTTGAATCGCT
APRT-R TGACTTGAGCCTCATTCGCTC
ThSHR3-ORF F ATGGATAGATTGTTTACCTCCAG

ThSHR3-ORF R CAAGCAAGGCTTCCAGGCGGAA

TCAGATGCTTTGTAGTAGTTTGCTATG

1232
5'-H FCPCR 5412

E B E BT
B K EE A 1Y)
WS HFHHT51
WZHRH G5

2 B BEAHE T 514
TG B BEAE )5 514

147

106

1 446

it MEGA 7.0}, B ARVREMERGELE
R, FZERIN 1000 WK,
14 SEREERFEE PCR

PAHiliAZ 406 AEMRAE 1Y 4 RS S0~S3
JAERE, HRAEC K UEAY cDNA 51T E B 519
(F 1), DLPIIAZH APRT S R NS, R
F2E € & PCR MIZOLE 7t PCR 4350 % ThSHR3 it
TTRIRAHTRN . 2P i PCR WA R MR IF 2 ]
rtaq BEULEH S (https://www .takarabiomed.com.cn/ ),
¥ Analitik Jena gTOWER2.2 PCR £&%4; ( Biometra,
i ) #4786 E B RT-PCR ( qPCR ), J [ 1%
JFEE N 50°C 2 ming 95°C 10 min; 40 MG .
95°C 15's, 60°C 1 min; J#iF M 60°C F] 95°C ik
PR, R, O AR 20 uL, H
AL G 2 uL 5 R J5 19 ¢cDNA, 10 pL FastStart
Universal SYBR Green Master (Rox, f#[% ), 10pmol
W g%, 10 pmol S [v] 59 A S K w2 8K,
BRI 3 IEORE R, SR 2724 AT AR X
FE ST
1.5 HEHERREAE BB AT RIE

3K 1 4% Kk 4 8 R ] Gateway Technology

(Invitrogen, FE[E ) HAR, Jok A& L%

T ThSHR3 ORF J¥9iEH 5 AT 124K pCR8/GW/
TOPO I, i ] LR BiRRE AT B4 i 4 3 410 3% ¢
@96/ F1 (GFP) A7 2 19 H 84K p2GWFT I,
[ BE, fdf AR A9 75 1249 i ThSHR3 f2 ThSCR
HAEAESRE, HREE N SAHHORICENA
(YFP) 7% pUC-SPYNE . pUC-SPYCE., 4]

FIKAAAA . 35S:ThSHR3-GFP. ThSHR3-YFPN,
ThSHR3-YFP®, ThSCR-YFPY. ThSCR-YFP®, #I|
H PEG /56 AL B I P IE A0 1Y il A Rk 2k
AR A BT Bl R BXS1 2t i i
(Olympus, HA) WAL S o R IRE N o

2 HER S

2.1 ThSHR3 BERFEZIER EYEBFNHT
HR A o L AZ A 28 W R 1) i sk 21 S B 1 44K
P, FIFH RACE $30 PCR 38, PHEMS S| ThSHR3
EHEMAEKFI . 45K EKW . ThSHR3 5 K1Y
cDNA 2K 8 2 019 bp, €15 14> 1 446 bp Ik
el 2HE (ORF ), 5'idRgmbd@#ilix. (UTR) KB
} 354 bp, 3HAELRASFAEIX (UTR) KR 219
bp. ThSHR3 % [H 4 15 482 1~ & KL 4% 3L . Ex-
pasyProtparma T ill ThSHR3 43 ¥t 1 55 B, 5 43+ 531l
J 66.082 F1 5.17, GOR IV B 43 #r 45 % B 7% .
ThSHR3 & A 30.03%a #2/E ( Hh), 15.77% iE fif
H (Ee), 54.19% W& (Ce), AEH
beta 54 (Tt ), NLStradamus ££/F 7 ThSHR3 &
HFEEENAEAMEA . Prosite /01 #M]: ThSHR3
B HHA ST GRAS S5F918
2.2 ThSHR3 ERE[EREYEER REG#HL D
¥ ThSHR3 19 & 1 )7 515 TAIR H (1% RS
I+ AtSHR(At4¢37650.1) % )75 Fl#7 4 PeSHRI |
PeSHR2. PeSHR3 % /341, 1 ili 42 ThSHRI
( MF045148 ) . ThSHR2 ( MF045149 ) & H ¥ %
AT ZEIF X, 45 R R . ThSHR &A1
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. . PILES 406ThSHR3 FENAYTERE . ik SR H HAEWFSY 35

N i ARSE, i C S AR A RS, A ) Fh
) SHR & 1—F¢, ThSHR £ {15 GRAS FKi% A

PeSHR1
AtSHR
PeSHR2

ThSHR3
PeSHR1
AtSHR

ThSHR3

G4 A ) LHRI. VHIID, LHRII. PFYRE fil SAW
FRtFES (K1),

PeSHR1
AtSHR

ThSHR3

PeSHR1
AtS

ThSHR2
ThSHR3

PeSHR1
AtSHR

PeSHR2
PeSHR3
ThSHR1
ThSHR2
ThSHR3

El1 ThSHR3 EH

FF5IE) R b 3 45 2R

590,

Fig.1 Homologous sequence alignment of ThSHR3 protein

¥ ThSHR3 &SR8 5 HA Y F b B AR
() 45 LAY GRAS 28 F N Z LR T 913517 &
G b, S5ERI . GRAS ARG 45
JBAARRFHFER) SHR . DELLA . PATI, SCL9,
SCR. LAS/SCL18. SCL4/7. HAM [ 8 /43 % ¥
(Bl 2). ThSHR3 #%4 %] SHR 4332, FHAbY)
%) SHR 2 11 % o — 28, ThSHR3 A1+ 1L #2
ThSHRI1 FEZ K R, [FVEPEYI R 81%, FIAAR}
#i % PmSHR ( QCU71495.1) J% % % #% PrSHR
(ABW20412.1 ) BYRZRFWBIR (K 2),
2.3 ThSHR3 ERERIEHH
A AIE 5% A 2K % B PCR FlI2¢ % %€ & PCR 7
i, K ThSHR3 FERAE T ILIAZ 406 A8 MR )2 R
HRHA . AL SUE R . 1A S AR R A
WA M A REEN, WSEHEER
APRT 3R 450 . ThSHR3 FERTE P LA
M 4N R E B A RIE . ThSHR3 Fik 2
MFESE LI AR, AR R A KR A i

. FER R RIRIA RIS AN, Rm R ARk
TR 28.4 15, H P i PCR MIZEE & PCR
GPRHEA - (EI3),
2.4 ThSHR3 & B Kl 48 B E i

A5 LI OO AR S, FERT
L 28 B 1A A7 W e A A A R i 8k A 2R 1)
filt BB, R A2 H A Rl G R IR EAR R AR
AR i, 25 18 h, 23°C WE¥ESE, WELnlis
GFP FRZ7E 488 nm W5 GIEUA T 774 T 509 nm 1
s, BHYEXT M 35S:GFP 76 40 o 4% . 40 g
JoT 2 R A5 DXl rb R A T I A R A
5, 35S:ThSHR3-GFP il & 85 A 7E 4 A% X dal =
gt Eut, FWILES ThSHR3 3K T 9wt i
FFCE S T A0MEAZ , X R I 7 2o A s T &5 S —
5, WAEHAE N RHE TR (K 4),
2.5 ThSHR3 5 ThSCR WERHEIE

AT H AN (BiFC) J& H Al A T 46 40
LA N 2R 1 BT BA R B — SRR R, A B S R
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46 GmSHR
7 PpSHR
CcSHR
579 ViSHR
76 PeSHR1
6 AtSHR
AtSCL29
49 100 1 AtSCL32
PeSHR2
99 PeSHR3 SHR
3 931 pisHr
ThSHR2
72\ |PrSHR
99 96 |PmSHR
@ ThSHR3
42 100 ' ThSHR1
57 AtSCL16
97 AtRGL3
49 AtRGL2
AtRGA DELLA
99 100 AtGAI
AtRGLI
12 64 AtSCL13
84 AtSCL5
AtSCL21 PAT1
68 78 ~~ AtPATI
AtSCL8
48 AtSCL1
4 99 AtSCLI11
53 AtSCL30
49 AtSCL19
AtSCL14 SCL9
99 9% AtSCL33
AtSCL31
11 99 AtSCL23
21 AtSCR SCR
AtSCL3
19 AtLAS/SCLI18 | LAS/SCLIS
19 AtSCL28
19 AtSCL4 SCL4/7
100 AtSCL7
AtSCL26
AtSCL15
99 AtSCL6 HAM
02 99 AtSCL27
P 59 AtSCL22
W Notes: Arabidopsis  thaliana(3l T F% ): AtSCL1(At1g21450.1), AtSCL3(Atlg50420.1), AtSCL4(At5g66770.1), AtSCL5(Atlg50600.1),

AtSCL6(At4g00150.1),  AtSCL7(At3g50650.1),
AtSCL15(At4g36710.1), AtSCLIG(AtSg67411.1),
AtSCL27(At2g45160.1), AtSCL28(At1g63100.1),
AtSCL33(At2g29060.1),  AtSHR(At4g37650.1),

Prunus persica®b # ): PpSHR(XP_007205058.1);

trichocarpa(T F ¥ ): PtSHR(XP_006372828.1);
ThSHR1(MF045148), ThRSHR2 (MF045149)

&2

AtSCL8(At5g52510.1),
AtSCL21(At2g04890.1),
AtSCL29(At3g13840.1),

AtSCR(A13g54220.1),

AtRGA(A12g01570.1), AtPATI(At5g48150.1), AtLAS/SCLI8(At1g55580.1), AtGAI(Atlgl4920.1);

ASCL11(At5g59450.1),

AtRGL3(At5g17490.1),

Capsicum chinense(¥ £ %8 3R Hl ): CcSHR(PHU27341.1);

ET ThSHR3 EEFIIMENRER FHUH

Fig. 2 Phylogenetic tree based on ThSHR3 protein sequence

AtSCLI13(At4g17230.1),
AtSCL22(AB3g60630.1),  AtSCL23(At5g41920.1),
AtSCL30(ABg46600.1), AtSCL31(At1g07520.1),
ARGL2(AB3g03450.1),
Glycine max(X & ): GmSHR(XP_003538789.1);
Vitis riparia(# %j ). VrSHR
(XP_034691976.1); Populus x euramericana(FX 3% 1% ): PeSHR1, PeSHR2, PeSHR3; Pinus massoniana(Zy J& # ): PmSHR(QCU71495.1); Populus
Pinus radiata(38 %} ¥ ): PrSHR(ABW20412.1);

AtSCL14(At1g07530.1),
AtSCL26(At4g08250.1),
AtSCL32(At3g49950.1),

AfRGLI(At1g66350.1),

Taxodium hybrid 'zhongshanshan'(Ff 1l £2 ):
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ThSHR3

APRT
35
ThSHR3

ANk
Relative quantitation
— NN W
W (=} W [}

S
T

w
T

S0 S1 S2 S3
NIV

Different timepoints

TE: AEMREIZRIRE (S0), @AHLUE MRS (SD, WIEMIE
(82), MRFEKH (S3)
Notes: the control time point (S0), the initial formation of callus (S1), the
formation of primary root (S2) and lateral root systems (S3).
B3 ThSHR3 EEEH UHZRAELEHE LR
Fir
Fig. 3 Expression pattern of ThSHR3 gene in adventitious

root formation in Taxodium hybrid ‘Zhongshanshan 406’ at
different developmental time points

GFP Auto

Mergedl  Bright Merged2

35S:GFP

35S:ThSHR3
-GFP

. B

Bl 4 ThSHR3 FEAGHIIT PSR 4 B ) A4 30 48 B RE iz
Fig. 4 Subcellular-localization of ThSHR3 in Populus
mesophyll protoplasts

BiFC £ AR 1 1L 42 ThSHR3 5 ThSCR & 1)
HAEEDL, FiE Z9E] ThSHR3 & ThSCR ¥ 4
Mo L R e AR A, 3 IR R S 4
R E7R: ThSHR3-YFPY 5 ThSCR-YFPC, ThSHR3-
YFP® 5 ThSCR-YFPN X 2 MHAA 1) YFP 9865 1
HOHIRETEE, 76240 A% b U5 20 35 Wi i 28 AR
T, 2EX A S TIAINAF A (K5), &
B ThSHR3 5 ThSCR 7z &4 T HAE.

3 #tik
LES /NS it R P e
B AR IOK S RO, IR

YL L EAEHPY, 2000 45, Helariutta 2515 IKTE
ARG IFAR Fh R B T #4555 HF SHRY, JERHH:Z S5

P .
ThSCR-YFPY/YFP“ ‘ -
v
ThSHR3-YFPY/
ThSCR-YFP®
ThSHR3-YFP¢/ £
ThSCR-YFP¥ \

Auto Mergedl  Bright  Merged2

5 ThSHR3 #1 ThSCR EAE/E
Fig. 5 ThSHR3 and ThSCR interaction by BiFC

ORI A HEY,, EIEAL SN J8 53 B9 it
B R WEEER, JEmIAY RN T SHR 3
DAl ki 2 B A2 I 92 0, AR 9% R ) v B AR AT T
42 406 ThSHR3 R 21K . il A HERR T4 LT
M RGBT &L, ThSHR3 v 1LA2 ThSHRI
ThSHR2 1= BERIIR, FABA A0 SHR FER — &)
573 SHR 70 %, HEAHY GRAS HAZX KR AH
PIZE R, PITHEN ThSHR3 A REZ: 5 rh L2 406
RERET -

ARAB KW ) SHR 43 32 K2435 3
ﬁﬁzpdmu\&mmz_%ﬁma,gﬁﬁﬁf‘
% 2 MR, PeSHRI. PeSHR2 PRk BAEHM
KA REEE IS, AT 4 JFRRS
iR, 1M PeSHR3 FERAEMR h A F kB0 5 1
FHE TR, HiliAZ 3 4 SHR 3 ) ik FrbE7E
NERAFLEBHBIE B WAL 2ZR? HRE
B: ThSHRI 2% LIk ss, R4k
WIF AR, M ThSHR2 Fiki5e F AT,
FERTAARTE B 18 2 d & ™, h il A2 ThSHR3
H1 ThSHR1 W3k SEA — 2, H%*ﬁﬁﬁm

AR ER R, N 3 AT RE AT BE AR .
&m%l%mﬁkfﬂm%ﬁmﬁ W%EMT
RETEMR R A B LRI HEE AR A Y= Yiee, H

WAHERR e Z MAFEDIRE U, ARl sifs
AL IE I TR AT

Ye o IR G e SEUTTE MR AU A SR R, B
7T SCR 5 SHR T AEXIE7E LHRI-VHIID-LHRII
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9%

i34 4

B a0, KAEH SHR 5 SCR E I WAEES |,
Y, SRIMZKAREY 2 4~ SHR K58 OsSHRI 1 OsSHR2,
X% B OsSHRI W] 5 OsSCR % £ HAEM, HAT,
KF SHR il SCR F H B A HE R AR 40 i AN 1
SRS, FE4E P SHR/SCR/RBR/CYCD6-
1-CDK X {5 %5 i@ # "' . SHR/SCR/RBR/CYCD6-1-
CDK &—4 0[5 5 %, 4iiEIHEH CYCD6
e HoA #i v i 1-CDK 3 [7] #5 2 /& RBR ( RING
Between RING ) [, #fisgn) SCR &GS, [
i CYCDG6 ¥ 53 P 37 3] SHR-SCR & A ¥ [H]
f%E SEETE, 0@ B SHR-SCR & &9 6 MEid
A BECRIEARTF A A S5 20 P e . 1§
K5 BiFC £ A %H7# SHR/SCR/RBR/CYCD6-
1-CDK 15 5 18 i 3 X i B AR AT 5T, & BRAR
PeSHR1 5 PeSCR. PeSHRI1 5 PeCYCD6. PeSCR
5 PeCYCD6 —/MHAKA THAE >, filitZ SHR-
SCR {5 *Z 3 I I WF 58 M AT RS, ARWEFEXT A2
HUBrZ i Y ThSHR3 3547 T &R A BAENSY, BiFC
S % B A2 ThSHR3 #] LA ThSCR % 4= i
HAE, HEW ThSHR3 A GEAI ThSCR 77 T [fl — 1%
Sl g, @53 E i ThSHR3/ThSCR & & 1K ¥k 47
i SETIRE s 1 ThSHR 43 32 1 A9 H g il 5 22 18] LA
K ThSHR1. ThSHR2 5 ThSCR ) H.VEHE AT 9%
KA, BARBE LRt oA W T Bt
—IRASENT

4 i

AT 5T A L2 406 F747 B A 78 AR v B AR
137 ThSHR3 3EH, 2 H iy 1 H A GRAS
KGR BV PR SEZ5 M8, HJR T SHR K
o ThSHR3 JER AR ILAZ K ZRIRIT . A4l 4
TR . AL R . AR R A K 4 Ak
R TR RS AR W T IO AN LR W
7~ : ThSHR3 % |9 F1 ThSCR & LA £ & W B &
£, T SHR-SCR {57 @B TEAHYIMR R LB L
KA RHWRAEAER], KW ThSHR3 A iz A~
FEAR K FAHRMWEELE N T, ik —L 35t
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Cloning, Expression and Protein Interaction of ThSHR3 Genes in
Taxodium hybrid ‘Zhongshanshan406’

XUAN Lei, WANG Zhi-quan, YIN Yun-long, HUA Jian-feng

(Jiangsu Engineering Research Center for Taxodium Rich. Germplasm Innovation and Propagation; Institute of Botany,

Chinese Academy of Sciences, Nanjing 210014, Jiangsu, China)

Abstract: [Objective] To obtain the SHORT-ROOT 3 gene (ThSHR3) from Taxodiumhybrid 'Zhongshanshan 406'
by cloning and to identify and analyze its characteristics and related functions based on proteome and transcriptome
data of adventitious roots of Taxodium hybrid 'Zhongshanshan406'. [Method] The full length of ThSHR3 gene was
cloned by RACE technology and the bioinformatics characteristics were analyzed by bioinformatics software. Semi-
quantitative PCR and real-time quantitative PCR were used to detect the expression characteristics of ThSHR3. The
subcellular localization of ThSHR3 protein was confirmed by transient expression of protoplasts, and the protein in-
teraction of ThSHR3 was verified by bimolecular fluorescence complementation (BiFC) technique. [Result] The au-
thors assembled a full-length of TASHR3 gene, which consists of 2 019 bp nucleotide sequence, containing a 1 446 bp
open reading frame (ORF) encoding 482 amino acid proteins. ThSHR3 protein has conserved GRAS domains in the
C-terminal, such as LHRI, VHIID, LHRII, PFYRE and SAW. Phylogenetic analysis showed that ThSHR3 belongs to
the SHR subfamily. 7ThSHR3 gene showed a gradually increased expression pattern in the development of adventi-
tious root. Transient expression analysis of protoplasts showed that TASHR3 protein was located in the nucleus. Fur-
ther BiFC experiment revealed that 7ASHR3 protein and ThASCR protein which also belongs to GRAS protein family
can interact with each other in nucleus. [Conclusion] This study indicates that ThSHR3 plays an important role in
regulating the development of adventitious roots of Taxodium hybrid 'Zhongshanshan 406'.

Keywords: Taxodium hybrid ‘Zhongshanshan 406’; SHR; gene cloning; gene expression; protein interaction
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