J&MWhb Guihaia Feb. 2024, 44(2) ; 245-256 http://www.guihaia-journal.com

DOI: 10.11931/ guihaia.gxzw202303052
sktibas, RAVE, HFOG, %, 2024, BIEHHE BUZ G BEREDGR S cDNA SCEAE S HbHDAG HARE H ik [J]. )7 (x2S
PEHIY), 44(2) . 245-256. FL
ZHANG SX, WU SH, YANG SG, et al., 2024. Construction of yeast two-hybrid ¢cDNA library in cambium tissue of Hevea E b r
brasiliensis and screening of HbHDAG interacting proteins [ J]. Guihaia, 44(2): 245-256.

BRMEREHAKWERS NI cDNA XEHE
X HbHDAG6 BE{EZE QG

K&, RER, BEL, Rer', £8E, Bxg", B R, HEH"

(1. AR B2 BEAR S E B/ A A4 A Wy 7 o 4 T L S 6 2/ AR AR AR S 2 ) 27 5 S A IR T
L SR /A A R A B R R, BT 571101 2. PURBUCRBCY B, PO AR 860000 )

8 OE KAFLE R KRS BURIEAE 137 T, 2 F AR A8 T4 B v 4R 45 TF 1 )25 4t 53 24 53k i ok
WA LA H B 5 R SRR ™ ik ELHEAE G | T S8 2L 45 A B30 ik B T U2 43 A R A LA i % (2L A8
R 1) R e = it B A EE e bR, BTARE S, AT R AL AR 1 S AR (HDA ) 40 ] 550 ity
R A(TSA) BEIE AR FLAE /b B4 8 1 2 S AL 3L P (HBHDAG ) e 2 5 W 2L A8 o fh i 42
T2 2 11 2 R AB i 18 5 AR A R A 2L A 1 4 —F BT i A B BT A1 k2% SOt FH R 7RI 3R ( COR) 15 344
R BUZ A ™ A AR FLAS B S5 00 R 40, D3 B 08 U2 41 21 b ORE, b 2 1 B A4 A8 cDNA SCPE, DA
HbHDAG6 F K 17515 ok i 5 B B W44 28 SC I, i &€ 5 HbHDA6 AH BEAE M & M, 45 R_REM. (1) FIH
Gateway TR —Fk COR AR BUZ 20 2L % B2 3¢ cDNA SCHE  MIHSCIE 255 6.34%
10° CFU - mL™", B se RN 1.27x 107, SCEBR RN 100% ; IR SCER A 70 7.72x10° CFU - mL™” | B PR
TERERCN 1.54% 107, SCREF AN 100% , 9% SCIE FIUR D SCE 3 AR BEF B 205100 1.1 kb Al 1.2
kb, (2) MINHE T ik HbHDAG HAEZE K pGBKT7-HbHDAG 75 1 4844 | I AN 6 A B 16 1, (3) 4
FHAZAFS VLB AR A8 222 () [ B XU 58 cDNA SCPE #EAT i % , Jf38 i:f NCBI_BLAST X Fl L BR & & DL s, 4075
T 2245 HbHDA6 KT AERYE A, /455 CLP1 ERF3 ERF4 HSP82 . LARP6a APT5 PP2A FBAG6 %, %
5T B R AT 2 2R 1 O AR A TR P A R Uk AR FLAE AL L B2 430 T BR B8 A, i S I o R AR
JREARS 1 7= J v ) B A T ik I R, R MR RE R AR R (G I R B MR T R & .

KEIE . CPERIHRT, WAERLE b, TR RUZ, BERERZEE, HVHDAG

RESES . Q943 XERARIRAD: A XEHES: 1000-3142(2024)02-0245-12

Construction of yeast two-hybrid cDNA library in
cambium tissue of Hevea brasiliensis and screening
of HbHDAG interacting proteins

ks BEE: 2023-09-01

HETB . A ARB#EERTZERAATH (322RC781) 5 FHR H AR S (31800577) 5 BLACA P2l F AR A& 2 8 i34 15

(CARS-33-YZ1),

F—1EE . kithFE (1986-) 1+, BB 61, FEMNER W ALE T M5 F B MBS, (E-mail) zhangshixin_1@ 163.com,
CEEEE . M4 28 ARSI, EENFER S F B ST, (E-mail) wmtian@ 163.com,



246

70 MW

44 ¥

ZHANG Shixin', WU Shaohua', YANG Shuguang', CHAO Jinquan',
SHI Minjing', GE Lixin"*, JIANG Yi"?, TIAN Weimin'"

(1. Rubber Research Institute, Chinese Academy of Tropical Agricultural Sciences / National Key Laboratory for Tropical Crop Breeding / Key

Laboratory of Biology and Genetic Resources of Rubber Tree, Ministry of Agriculture and Rural Affairs / Hainan Key Laboratory for Cultivation &
Physiology of Tropical Crops, Haikou 571101, China; 2. Tibet Agricultural and Animal Husbandry University, Nyingchi 860000, Xizang, China )

Abstract: The secondary laticifer is the position for synthesis and storage of natural rubber ( NR), which is
differentiated from the vascular cambium cells of bark in stem of rubber trees ( Hevea brasiliensis). The quantity of
secondary laticifer is depended on the frequency of the secondary laticifer differentiation from cambia, which is the main
index of yield breeding of rubber tree. In previous studies, we found trichostatin A ( TSA), an inhibitor of histone
deacetylase ( HDA ), can also induce laticifer differentiation, and the histone deacetylase gene ( HhHDA6) is a
participator in laticifer differentiation. Because of the molecular mechanism of secondary laticifer differentiation regulated
by histone acetylation has not been clarified. Therefore, we construct a yeast two-hybrid ¢cDNA library used the vascular
cambium tissues treatment by coronatine (COR), and screening the yeast two-hybrid library by HOHDA6 gene as the
bait, for determining the proteins interacting with HbHDAG6. The results were as follows: (1) The homogenized yeast
two-hybrid ¢DNA library of vascular cambium was constructed by the technology of Gateway. The capacity of the primary
library was 6.34 x 10° CFU « mL™", the total number of clones was 1.27 x 10", and the capacity of secondary library was
7.72 x 10° CFU - mL", the total number of clones was 1.54 x 107, and the recombination rates of two libraries were
100%. The average length of inserted fragments was 1.1 kb and 1.2 kb in primary and secondary library,
respectively. (2) The bait vector of pGBKT7-HbHDAG6 for screening the proteins interacting with HbHDA6 was
successfully constructed and confirmed no self-activation activity. (3) The pGBKT7-HbHDAG bait vector was used to
screen the constructed yeast two-hybrid ¢DNA library, and 22 proteins interacting with HbHDA6 were obtained by
NCBI_BLAST comparison and removing duplicates, including CLP1, ERF3, ERF4, HSP82, LARP6a, APTS, PP2A,
APTS, FBAG, etc. The results provide a theoretical basis for analyzing the molecular regulatory network of the secondary
laticifer differentiation of rubber tree, and provide candidate genes for the rubber production potential of genetically
modified and a new clue for the genetic improvement and breeding of high-performance NR.

Key words: Hevea brasiliensis, secondary laticifer differentiation, vascular cambium, yeast two-hybrid, HbHDA6
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I BT , TSR B R AR 3 2ok A BRI
W ( Hevea brasiliensis) ( H4ERLSE ,2015) o #5 BEH A*
TR B e ) R AR LA R R ARAR I B ORI A 1
BT, e AT U2 95 BRI 0k 20 1 oA i ok
1982; Hao & Wu, 2000; Chao et al.,
2023) , BEETE )2 3 A 00 AR L8 A B 1] b 4
B, AN W — A IO T, AR
B B FLAE B, T I UZE AN W oA BT R AR
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TP 32 28 bR (HZER5F 2015 ; Chao et al., 2023)
HIOTSE b, FATTHAT BA 2% B0 A0 i 5 #i 2 (jasmonic,
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( Gomez,

YA B AR FLAE (Hao & Wu, 2000; X1 EL 5%
4 2001 Tian et al., 2003) ; FM L kKBS JA
S IR 3K JA-Tle 2544 40 {9 768 18 % ( coronatine,
COR) (Ichihara et al., 1977) , 1E375 S A2 A T A= 3,
B oA BN J7 T EARFTER R ( methyl jasmonate,
MeJA) B (K84 2011 ; Zhang & Tian, 2015)
FEEET T —FEAE (19 COR 5 AR A i 45 vk 2B 3,
B AL LIS R4 ( Zhang & Tian, 2015; Zhang et
al., 2015, 2016; Wu et al., 2016, 2023 ; ki #%,
2018) . it , AT & B4 8 (4 2 L BE AL ( histone
deacetylase, HDA ) ) #11 il 5 mhh I EE A
(trichostatin A, TSA ) tLAETS AR A IR A FL A 431k
(Zhang et al., 2016) ,ffi ] COR AbHREWS W 3 41
TERUZ X L8R ) S BEALFR B2 HL HDA 5 P A&
WAZFEM , Fe X 2 TAE SR, DL 41 B 1 2Ttk
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SN Ny DR 2 B R AR T N Tz
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mobility shift assay, EMSA ) F13% i 55 & TR I PR 4%
A (surface plasmon resonance, SPR) SE{K 4Ny £
JAHEAE BT 58 B AR L, B R B 58 R BE
f T G il AR DL A0 B PN Y PR T LS L S e ke
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(activation domain, AD) , 3X -~ 4% #4) 38 BE W8 2 37 79
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PERE XA AE eDNA SCPE 4 Hl BR AEAR A 43
FHEY BT A Tz 0 4 TG AR R A
JBEFL T B W% 38 cDNA 3 35 CFE (8 F F %,
2013) | B VH AR B A8 Jie L 44 — A I B WA 5E ¢DNA
S (AR, 2016) AR A M FLEY cDNA

SCHE (BRBHIRSE ,2016) | E P AR AR #3560 T 358
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G IE AR A T BB 0T E R i 3L 0 TR R LA 28
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A S BB I8 AR B 2L A8 o Ak 1 43 HIL
W A o D T R R X2 A8 S ) R S B g
RS = 10 2R 1 BOA AR AR B, PR %
HORA AR A A 2L oAb o 7R M 48 B
B, AR ER (COR) R
TEZ AR AR FLAE B 3206 R 5, LAy B8 )=
Y10 b RE, F O RE XU 2% 52 cDNA 3CFE, LU
HbHDAG J R Ay 175 18 2K s 156 1 o X% 58 SCPE | i 146
5 HbHDA6 tHEAEH M . B 758 o BEhE B4R
SEFE A BE 2R ) 4 TR AE M VR B AR B vk AR
FLAE o1 1) 35k DR B S5 DR O A B AR e IR R
FLAE ML 1 43 T V8 45 90 4% i IR 0 SRl | Sy B
PRI B AR A 114 77 i vk o i b i i I, Sy v
fiE R ARG 5 A5 0 R B PR TR &

1 AkE 77 %

1.1 ##4

RLPIRE L D L P 4G B TG 4k 2 SR ATF 7-33-97
AR —4F A B 4%, AR 7 v [ R Ol B 2 B AR I
IF5 T 1) T A3 5 v I PN, 3 26 W A% T AR AT 4
AT, 300 3 S 1 v AR 2 R A BT W 2%, T
TE—FENAEK 5~6 4 B (extension unit,
EU) (5K, 2011)

FEAFHIFEA . RNAprep Pure 24 Z 3 HE4)
B RNA $2BGRF £ (DP441)  BEfEHEE RS DNA (1]
ikl £ (DP204) Tk MEIR ] & (DP103) | BELE:
BRI £ (DP112) [ Wy F KA AR (b
) A BRATE ]y mRNA 738 S DNA Al HT 938
#I, BJ FastTrack® MAG mRNA
(K158002) . LR Clonase™ II Enzyme Mix ( 11791-
020) . UltraPure™ Phenol : Chloroform :
Alcohol (25 : 24 : 1, V/V/V) (15593-031) .5 M
Ammonium Acetate ( AM9070G ) . PureLink® HiPure
Plasmid  Filter ~Midiprep Kit ( K2100-15 )
ElectroMAX™ DHI10B™ T1 Phage Resistant Cells
(12033-015) , L 370 T 38K /- BB ()
A7 BR/N ] ; Carrier DNA 3537 5 YPDA 3% 3: 5 YPD

isolation  Kit

Isoamyl
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plus .SD/Trp .SD/Leu,SD/His/Leu/Trp (TDO) ,SD/
Ade/His/Lew/Trp ( QDO) | Aureobasidin A | X-a-Gal
Y A Clontech 7\ Fl; FastPfu DNA Polymerase
(AP221-01) 1 FAb st @& W H AR A R
] ; T B & ( coronatine, COR) ,DMSO ., Z Bk T 7 ili
(acetosyringone) \MES MgCl, . PEG TE LiAc %57
BT Sigma 23 7] HA IR 24 o [ 7 23 Ml 48 Sk
B LA R Axygen 22

1.2 BHE % (COR) & E A& 451 1}

e W — 4F 2R AR R T A% 19 B = A B
(EU3) , 7 8] R HL A 59 B 1 S 52560 41 R, 78
EU3 P&, il fiin 70 R B L1 AU 2 em x
4 em WY ZE3R K K oy K 2 T AR S R Y K TR TG
D YRAT A BEAR AL, N 6 pg - mLTAY COR
VR, T IRORL L 11 I8 S8 0T % B 2, Ak L [R)
23 05h1h2h4h 8h1d2df3d, &
Jo AR 2 0EORE 11 JBE R TG 2R 4R, D) AL 38 A ) AR
A 1 NI DI Svall N1 A N - s )
mL BLOE T IRAE R, B ] SRR BUZ X
FERRIRCA 5 BRI W A5 AT IR &, OF B A A
] AT 3 2H AR W d A, BV e ) e i
Ab TR 15 BRAGIBERY 1 2%

1.3 5 RNA fZ2EUE mRNA Hj4iL

fd HTURAR Y F 52 U0 08 5 1k B AR A% R Bz 114
TEAZ X 2H 21, i H RNAprep Pure 2 0% £ W Hi 4
& RNA 2 B & (KR, DP441) $2 UE RNA,
T I B AN G BE TN i RNA R A4l i
A 1% 35 06 W EE I FBL Uk K U RNA SE M5 &
5 B 5 RNA FE 5L T-80 CUKFE PR A T, #A5
S A [A] B[] B COR Ab B A T8 12 IX 41 21 4
RNA 3474 5 R 45, AU B BR 1 FastTrack® MAG
mRNA isolation Kit ( Invitrogen, K158096) X i
RNA H1#) mRNA #4773 B 2i4L , 1% mRNA #4755
HIRG T, T 5 e n e R WA S SO A
1.4 BENRIZ L ENEE

H Gateway ® 2 7 K, 8 F CloneMiner™ II
cDNA SR AR & BB 68 TR A4 2 cDNA SCE
AR AR o 2 B Al AT 45 SR 5 /5 A mRNA O
B E AT e 5%, S8 L eDNA 55 — 55 J5 & il
cDNA XUHE , PR 45 2 19 3UEE cDNA #1793 Ko7 55
Jf£E . i LR Clonase™ 1II Enzyme Mix #£47 BP
A N BTX F8 %50 5 W Dk L 2F LAY
ECM630 i 17 L ¥ fb ] K 4 #T B ElectroMAX

DHI10B /&2 M b, F i 3% 40 IS M TR, 75 4%
PRHEL 37 °C 220 r - min {5 4LEE 3% 1 h, RFR45
Jei , =5 TR A PR AT R SO A
HARRHA R B RS R, BIANREBIMAH
M, BLUREE 20% , T-80 CI#7E, HI15 3] COR 5
ST B2 418U cDNA H79% SCPE B

W b — BB IE G A% 1Y cDNA RSO, fff
JHl PureLink® HiPure Plasmid Filter Midiprep Kit
(Life, K2100-15) $& B SC 2 Jookr , 5 15 21 19 01 2%
SR, #R B E] 300 ng - pL', A LR Clonase™
I Enzyme Mix #F47 3C ¢ ok 88 41, I $& i e 4 7™
Y5 (8 BTX 48 200 0% i 28 FL {1 ECM630 5
A=Y AL B K B AT # ElectroMAX DH10B J&% 5%
UM ARG AT R 3R SRR B BUR AR )R 1
10 L BB 1 000 15, PRI 50 L 76 B 5 1 I
W, URAT LB P (E RS R i) 37 CHi R
W o FATIR R SCPEAS 5 20 SR A R B K i
M, TR BEBOMA T M, ELEE 20%, F
-80 CIR1F, I35 COR i 248 i i i J2 4 41
(1 cDNA WK 9 SCE W, SCPE 1Y 40 T T 7% 6 41
(CFU) IR BT .,

CFU B (CFU - mL™) = "4 I () 5 B %/50
pLx 1 000 ff%x1 000 wL;

&L CFU =CFU W BEEXCSCFE LSRR (mL)
1.5 HbHDAG6 FERAHME LER B ERN

HbHDAG 515 FTRL AR JE I, e X & A H % 5 ]
HbHDA6 WM UEFT PCR ¥ J5 , 2R 47 Sfi T I,
AT H B HbHDA6 W 5ol B, f#H Sfi 1 il
DI, 3k 15 2 Mk Ak 1Y B BE XL 2% 38 5 I Bk K
(pGBKT7) , 1Kt H 3 I HbHDAG [F) o [ F Bt %
FE RN LA 75 T 84 (pGBKTT) |,

FAREEVE AR . M4l HDHDAG LI ) cDNA 5
G, BTG B ) A HG T i S S 1Y) DD A7
JEY), T 1 HVHDAG6 R:H ) ¢DNA F B, 5l
Y ¥ 5l HbHDAG6-F (5’ -aaggccattacggccATGGGCG
ACACAACCGGTGGT-3") 1 HhHDA6-R (5’ -ccggecga
ggcgecc TCAAGAACGCGGATGCTCTTCTCTCT-3") .
Jf- & M8 FastPfu DNA Polymerase ( AP221-01) &
FLHA R AT PCR 731, i ] Sfi 1 #E4T HbHDA6
P14 F B U0 B pGBKT7 AR M fk . fdi
Axygen & TSGR ) Gtk 47 U0 7= 4 [, H [l i
BV 7= B, 3% 2 5 Ak B K W FF B8 Topl0 1, 7
37 CHAMTHERE RN N BB ERE R
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T RERE R U ) L REHLPRE 4 A KT B
PR T LB AR 725,37 °C 220 v - min™' 4%
PRI R 3% 16 h J5, 1 pGBKT7 244 i1 3 F 5|
¥ pGBKT7-F ( 5'-TAATACGACTCACTATAGGGC-
3') #l pGBKT7-R(5'-TAAGAGTCACTTTAAAATTT

GTAT-3") ,#t4T PCR ¥ #4589 , 31 FH 1% Bl bl

BERCHLIK AT PCR 4757 4 i 0, % 44 78 )
Pk 445 19 I HE 4T ORCA AR ( Axygen OB/
SEL R ) RN, A Bl 4% S AE ot
WA , 517 5 2250 0, R IR 1 M R A
R A S )25 750 1T B, 04 45 0 R 2 A R
B IRE bR AHL09  ILZIFRIIZE I

®1 MEBSWNRAZIIERTNHE

Table 1 Vectors for constructing yeast two-hybrid library
SIA AD # ik BD #fk RIS UL
Reaction AD vector BD vector Coated plate type Note
1 pGADT7-largeT pGBKT7-p53 SD-Trp-Leu BH % HE Positive control
2 pGADT7-largeT pGBKT7-laminC SD-Trp-Leu % #8 Negative control
3 pGADT7 pGBKT7-HbHDAG SD-Trp-Leu A % K6 Self-activation detection
4 — pGBKT7-HbHDA6 SD-Trp 7 7% 4% FH| Library screening backup

M pGADT7 +pGBKT7-HbHDAG6 L% {1k, AH109
K R AL b BEBLEREC T 6 TV, T A
PTG R | F9 45T HIS3 ADE2 F1 MELL 3t 3 M4
FER ARG, X HIS3  ADE2 1 MEL1 % 45 5& [K (1)
RN R FH MR 855 55 0 J7 6 . ¥ 564k 7 Al T SD-
TL+X-a-Gal Al SD-TLHA “F-4,30 CIHIREEFE 4 d,
WEEHAEARARZS 7R B HE i 45 7Y SD-TLHA #x
WA 200 pL X-a-Gal W, 15 X-a-Gal %W #~F
M3 % 2k 58 4 W OIS, B 5 Ak 3 AT R AR O
Big%

1.6 pGBKT7-HbHDAG 5 {8 5 i i 1% B £ 3L

FH& A I 2 TE 8 pGBKT7-HbHDAG 5 15 5 ki
1) AH109 FERERE AL 15 32 R TR il 2 BRI 32
UMM, ¥ COR L HAR AR IE W2 421 cDNA
T2 SC T Jo A B A T B SRR 57 285 At e v o L OR
1£ SD-Trp-Leu-His+5 mmol + L 3AT AR I I8 &
Bi g%, M\ SD-Trp ~F Az $k B 5 50 B 18 B, 422 Fb 7%
SD-Trp W ARK: 723 H 76 30 °C 220 r + min" £51F
TG HEFE 18 h, FALH:5] YPDA Bi R SE P ii 5%,
SO 4 66 BE T, D 52 TR V0 E 0 4 v R
OD6OO=O.2;T‘£ 30 °C 220 r » min' &1 PR G B 5%
4~5 h, v i 5 A 43 O O BE T I A TR R Y R
Y TE R E B E 0D, = 0.6 BIfE 1R3G5, ¥ 1A
=TI 7 S = I = N 20 /1 NG #:1
K F] /N, MR 9.6 mL 1) 50% PEG3350,
1.44 mL 9 1 mol - L LiAc¢,300 L ) ssDNA (10
mg + mL') LK 25 pe B9 SCE R DNA, FFIR 2]

K&R, 78 30 C &M T /KB MEE 30 min J5, 7F
42 C %M F K3 25 min, 7E 30 °C 544 T K in
1 h BE RSN ER S CIFEERER, NE
B P 20 WL BEEE R IR W 20 BE R RS, )
SNRTE 3 Y SD-TL V-4 b, 1T W 8 SCPE 1 7% 4k
ARG, Ty 0 R3S SR W9 TR E SD-TLH + 5
mmol - L' 3AT Eﬁﬁj:,ﬁaﬂﬂt}j/,% 200 ML,;’\:‘K]“:
40 P, 7E 30 CAMF N HEEE B SR 3~4 d,
LI SRR LG S, I WAL R |

1.7 PAMSEE L E RN F 27

TE pGBKT7-HbHDAG 75 18 J5i i i 155 g £ 2%
ZESCJE -, R PH P v 1 1 TR | A 1 B
SD-TL it ff B 3% 5 VAl v, 78 30 °C 454 T fH il
BB B 9% 2~3 d, Wi AE SD-TL Bl [ R 8% 7 3L 74
A R IR BE P T R A Ak 4 i) G TR K R R
J& , 3P 3] SD-TL 1 SD-TLHA +X-a-Gal ik [ F- Hx
I, ¥E4T HIS3 ADE2 Hl MEL1 145 5K p 46 | 78
30 C &M T EEREFR 3~4 d,

%} HIS3 (ADE2 Fil MELI {2 85 5& K it 47 K610
SR 45 F Ay BE A X BEE SD-TL Al SD-TLHA +X-a-
Gal it [ 70 5% 5% 35 A B A IE # 4 <, IF H. SD-
TLHA +X-a-Gal il ff A1 3% 57 567 A E A o v 22 L
W BT B T AN S 30 HIS3 A1 ADE2 #i4h
FEDA AR AR SD-TL ik i B 8% 55 B6 P-4l b vl LLIE
FAERK  HEE N 2 A M FE 62> Histidine 1
Adenine 3X % it i 43 i SD-TLHA +X-a-Gal ¢ %I
FFREP R EARBRAE R, Bk, ) 46 BH M e R g
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TE SD-TLHA +X-au-Gal fift ff 8935 552 1A | AR K
e TR 9 S PR €, 6 P W] I BRTE T HIS3 ,ADE2 Al
MEL1 3 &R,

Ry T O A BH M v R Y S R L R
IR BHAE TR B B AR, 43 2 R T SD-TL i 7Y
WARRE SR 5 b 7E 30 °C 220 v - min” &1 F IR
B398 16 h, fifi FH e AF Ok 4R UK & [ KRk
BHE (b)) A FRAF, DP112 42 U4l 4k M 1 B
TR, B Al A G ) W B R B £ 38 K W FF 1R
Top10 JE&AZ A 4 M rh AT 3G 75 37 C 220 ¢ -
min” 55/ TR 3 5 16 h, i KI5 AT B BRI
PR & [ KRR AR (dban) AR A A,
DP103 ] $ R AT B ks J5 ik e =4 T A T
(L) ety A PR ®lE4T DNA Y . o DNA
M F4E R 5 NCBI_GenBank Z#E % 1 19 1% 51 #E 47
BLAST F X} 40 #r, 3k 453 5 HbHDAG6 % A A B AE
MRS B

2 HER5 M

2.1 BREMMENTEREXHLR S E. S RNA 2
EX#0 mRNA B4k

fit VKR VI R 5% VI 777543 25 COR Ab B A —
AEAEAR IR B S B TE 2 X2 (B 1. A) 38
T BB R, & LUKV DI R A5 20 A5 A A
BTG 2 8V A 2% 5, O 46 K 2 808 182
X2 S K AR TE HLHE S 80, JLF- B A7 HoAh e il
HI4ER (1 1:B)

FIH RNAprep Pure Z H Z By 14 &5 RNA 42
BUAH & ( DP441) 2 EUAYIE W2 2 211 & RNA,
i FH Thermo NanoDrop2 000 ff & 48 #b 43 6 6 B i
D7 RNA MREEFN 4L, & BB RNA 99 B8 40
-2k 1 642.98 ng - wL', A260/A280 1Y -1
4 2.11,A260/A230 (V- ¥{E R 2.13 5 4 1% 35 5
W GEE s HL K RGN | 2% SR 38 s 28S rRNA T 18S rRNA
ZRATTEMT, PR SR 1SS BE U2 2 1 1, BRI 4R
B S RNA A B (B 1:C) o ARS8 rp 42 B
1 COR /A~ [a] B[] B A B AR B 40 0 hl 2 4 21 1)
RNA Ji s 8047, v T e 22 S5 50

¥ 8 AN ] 45 A9 COR Ak BEIE i 2 X 2H 41
RNA #F 17 45 &R A )5, B H 86 Bk 3 FastTrack®
MAG mRNA isolation Kit ( Invitrogen, K158096) X}
S RNA H189 mRNA #4740 B 4l ik, 75 2 19 mRNA

25 1% B NEAHEE IS F VR, &5 SR B o Ak glifk 1
mRNA IR E & B4 0/ (K 1.D) , &
SRS B A mRNA 5 R, AT TR 2R
2.2 cDNA ¥R EFIR KX ENHENEE

4 COR Kb AR T 12 X ZH 2L ) cDNA %)
SCPER IR AROIT B R J5 (B 2. A) , #E4F ¢DNA
WIS P 78 5 T AR AR A R BER B 1 2552
S5 R, cDNA )9 3L e Ak - 1) 25 1 (T4
FeBEREN 121 000) = 317/50 wLx1 000x1 000
wL=6.34x10° CFU « mL™" | 75 T SC M ) S 56
SR 1x10° CFU - mL™"; B BN 6.34%10°CFU -
ml'x2 mL=~1.27x 107, 11 & F SCZE A @ bR o 1x
107, FFXF cDNA %) 9% SC 2 1) T8 B A A7 A6x DU, it AL
PEHC 24 T BEFEFT PCR %58, & P A SR Ky
100% 4l A Bt K B2 434 T 0.6 ~ 1.2 kb Z[H], °F
P AR BN 1.1 kb(E 2:C) .,

1 COR AL HAR B BT )2 X 42U cDNA IR
POCERWIRAOIF R IR (8 2:B) , i#4T <DNA K
PR EAFRMGEARBREMNES, 45
HERW], cDNA W7 AT B 1 25 1 (CF- AR
FEEE 1 2 1.000) = 386/50 wLx1 000x1 000 pL=
7.72x10°CFU « mL™", 5 FSCFEAG I LI EER 1
10° CFU - mL™"; BLFEREECH 7.72%10° CFU » mL™'x
2 mL~1.54x10" & FSCEMEFRHE 13107, FF
cDNA YR SC PR 1Y B B 1 A7 Al Bt AL Pk B 24 4>
SERESEATR 7S PCR %02, & A6 ARCR N 100% ,
HARBIKEDH T 1.0~ 1.6 kb Z[8], F- ¥ A
FEBKEN 1.2 kb(E 2:D),

g5 BITA AR BE T # HE 1Y COR Ah B AZ I 44 1
P B IE W2 X 21 2B B AU 58 ¢DNA 3L Ji
T, T T 22 HbHDAG B4 48 14 A9 i 1k
S E SR
2.3 HbHDAG FERAHE LT B HiEHR N

¥ & HbHDAG6 & [H 1) 44K # 47 PCR 73,
PAFT 2017 kb W54 (K 3:A) , &0k 5 H Ry Ak
K DNA J3 50 #6470 5 LX), 7R i HbHDAG6 1
R HE . 283 Sfi 1 EgY), 30151 H B9 HbHDA6
() 5a B A B, IT 5 St T DI A 26 P 1k T R X% 52
PR TR, pGBKT7 247 7 332 | ARAG BE £ XL
=355 1H Bk pGBKT7-HbHDAG, 481 B 7% PCR
R, % BLAHE R/ R 1.7 kb (& 3:B) , IF H.l
R4 5 R H B9 FE R 59 DNA 30 b X iE i, w] 1
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C
28S rRNA
18S rRNA L

A. FIUHVKERTL B G BEROIE U2 SRR i s B COR Ak
1 h BRI BOE UZ AR sx U 18] C. S IUrIE
BUZ AU RNA (9 s 3k I8 DL R B 2k 0k o 8 2l 4k
mRNA LKA

A. The cambium tissue isolated by freezing section technique;
B. The tangential section of cambium tissue treatment by COR for
1 h; C. The electrophoretogram of total RNA extracted from
cambium tissue; D. The electrophoretogram of mRNA is purified

by magnetic bead method.
1 BERMEEMEEREARTE.
/2 RNA #2EU#1 mRNA 414t

Cambium tissue isolation, total RNA extraction,
and mRNA purification of rubber short barks

Fig. 1

A7 I 2 0075 L JBORL I IR0 R S 56

A U A N S 56 & X T R AR SD-TL
1R o o 1 o o T N Sl R PO
pGADT7-LargeT/pGBKT7-p53 Al 7E SD-TLHA +X-«-
Gal BRIG MR A K, AL, 7ES A BRI
pGADT7+pGBKT7-HDA6 #% 1k -+ rf Bt L Pk 1 1) 6
D P TE SD-TLHA+X-a-Gal BFEF-Hi R EE
£, 4 KRB W B P X B pGADT7-LargeT/
pGBKT7-LaminC —#f , MEL1 A 1] v 45 5 b, 5 F %
X HEAR TR, R ASAELE FOE (&1 3:0)

H COR Ak AR AR A 2R K TV 12 DX 2H 21
PRy XA 28 eDNA SCPE B 5% A, JH & A IE
pGBKT7-HDAG i1 FURL () AH109 B £) 5 1k 71
Ry B2 A T R il A% B2 A A L, AT 20 L iR B
BRI B BE W RS S, 23 iR 3 B SD-TL - ik

A FUB 3004 c DNA )5 SR IR G SC P (4 i BEWRTE SD/ -
Leu P EAERAFOL; C Al D 53512 cDNA )2 3C K
YOCEAA T BER PCR KT FLIK 5 M 2 DNA Maker,
A and B are the growth situation of primary ¢DNA library and
secondary ¢DNA library on SD/-Leu plate, respectively; C and D
are the PCR detection electrophoretogram of inserted fragments in
primary ¢cDNA library and secondary ¢cDNA library, respectively;
M is the DNA Maker.

B 2 cDNA #IRLE RBLERTFRERER

FHEN R B89 PCR il E

Fig. 2 Growth of ¢DNA primary library, secondary

library and PCR detection diagrams of inserted fragments

R SCREFEAL R (B 3:D) o XAl A T BE a4 7
T, 255 B HbHDAG ik PR 36 SO (0 % 4k 1
0 (3 978/20+2 038/2+286/0.2) X1/3x8 000 ~
7.06x10°  BEALRCR A 7.06%10°/25 « pg” ~2.82x
10" - pg',

HIS3 ,ADE2 Fl MEL1 ¢ 5 %& PR () kG I &5 51
7, BEYEXT BB AE SD-TL+X-a-Gal F1 SD-TLHA k[
BT Ol 1] S 2 =8 KN R e - = o o 1 5
PEXT B TN £ 380% HIS3 Al ADE2 045 5L 4, 78
SD-TL e R RE 75 3 b nl LUIE 8 A K H B 75 A B
E@,ﬁﬁ?’j—:ﬂ/}\ Histidine F1 Adenine 3% W 3 43 1
SD-TLHA }i## 5V M B ARREA K, ik, A8 303k
1531 24 ARG FHPE SR | RETE SD-TLHA A=K IF{f
W E W A, 3R W [A] I AR BT T HIS3 | ADE2 Al
MEL1 &5 H (& 3.E) .
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SD-TL+X-a-Gal SD-TLHA

G
pGADT7/pGBKT7-HDAG

pGADT7-largeT/pGBKT7-P53

pGADT7-largeT/pGBKT7-laminC

19 20 21

35 Ny

N + - /A‘ O S

A F1 B 4354 HbHDAG 1) PCR 43 FIlE B2 1 UKL 5 1Y HL VK 181 5 C 9 HbHDAG 515 ik [ i%»’zfﬁﬁa‘ﬂﬂé*%; D & HbHDAG6 % X i
T SCEBEAL SR MR F A ek S 07 56 45 31 11 FE P S [ A6 00 1)

A and B are the electrophoretogram of the PCR amplification of HbHDA6 and its bait plasmid, respectively; C is the self-activation detection
result of HbHDAG bait plasmid; D is the analysis chart of transformation efficiency of the library screened for HhHDA6; E is the positive clone

detection diagram is obtained for yeast library screening.

E 3 HbHDAG FERAHE EENRBHEENE

Fig. 3 Construction, identification, and self-activation detection diagrams of HbHDAG6 bait plasmid
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24 A RELEEMEEEZEASH

h T % 5E pGBKT7-HDA6 5 1H 5t At 75 1% 3] (14
BH M o b 35 DR A 6L, 8 A BH P o 8 1R K 40 1) 4%
A SD-TL VA4 35 77 3 v i 37 35 97 3 O 4 el 1k
[E3B iy TR L B R G E N D) SR Y T TR R DN
FFFE Topl10 i fif & Z S UM rp E AT 938 O &
PHAE SR 1Y) Topl0 % 4L 5% # LB WK 37 3L h
P14 J5 A A8 R A B B0, 54T DNA I 4 A
Jf 5 NCBI_GenBank %4l 2 1 9 ¥ 51 i 47 BLAST
FEXT 4387, BLAST Fb X455 (3% 2) B, b & 3
5 HbHDAG6 H DX AH B AE 9 BH A% 5 [ BT ki DNA
EREEE I, AR T 22 PR A DI A

MR HE UniProt 19 2 H {5 & T my, ay 5
HbHDA6 H AR 22 F &8 1 7 0 AL I8 I | /K ik
fiti \ZE11/DNA/RNA 4545 ik | St | 4 4 57
TFNROE 8 7 A 2800, H K A i AR IR
fiti 25 FH/DNA/RNA 454 3 M RHIMER KR Z,
R A S0 200 0 R 7 A0 &5 1 i 7R X 22 AR 1 7E AN
AT HDA 43 A, Ho S A0 A7 7 20 i
SRR LRI RN A 4 B E AT Z

3 WwE5EE®

B AE ) 20 2 8 40 b B Y S RNA Fialifb
) mRNA JE M) EEBERE A2 5C cDNA SCE B9 46 41
KB, BENZ ARG B A0 A RNA T mRNA J2& 48 2 5
Jo i I BE 2 28 ¢DNA 3 /) Rif $2 ( Gao et al.,
2014) o ASHIFFE 0 A5 J AR A Bz 1) 4k A5 TE B2 4
ZURIAE) S F AR ER Z |, A ILEZE T ILZ
TE B2 7 TR A0 A 2H A L HE 50 A 2 45 0 2 H 3]
SEAEH A I RUZ A, mr R, AT A
PUAG E AR W 2% T 1 )25 40 b J2 50 B B A 76 T
WS EAEERIAEAER Y (3—4 H) W T HIE K
JZ X TR 5 24534 16 2, e BT A2 19 40 A )2 4
B (44 2)(Wu et al., 2002) 1 7—8 A IE{H
o T = Y R T AR AR i 2% AR A R A TR AR
JE A0 4T B, MR B2 AR 2 B R 2
(10~11 J2) (5Kt #E5FE 2011) . ASCHE 7—8 H
i, RAE W 4% EU3 A9 04 B2 B i | BL s A 08 2
Hif i 2 H EU3 Y A 390 B 3 oK o Ak i AR 3L
BT i 2 Haig e B2 X 4140,
VKV R 5% VIR BUE B2 X 2 20, 64 B 46 & 1
VKRV 45 B BB 2 T B2 DX 4 AT 4%

JB, 4 K 2808 U2 X i 5 KT HHES S %
PR, A BR A 20 20 ) v o g B A 5 = 8K
AT S RNA 5 S fift s 0 i 3R 0k
R385 4lifk mRNA, JR 15 19 mRNA il 3 % F1 A 1)
RERIR S ( Albretsrn et al., 1990) , f£UF T J5 £z 44
PR BE X A% 28 ¢DNA SCHE B 52 BT 7 1) 8 I 4t
RNA A1 mRNA, fi ] mRNA 2 %% 5% 48 cDNA , 7F
¥ — AL HT 5 &R HEFT— %8 LD-PCR , X REl i3 B 48 1
LD-PCR JAR , AN {H R #% R IF 75 2 1R 5. RNA 8 />
(A1 LT 2l Ak i 46 31 2 6% B 1 cDNA FHF S0
A TN ELRE A% 8 A0 = B8 10 35 DR A5 20 38 i, 4 7 b 4
T PR O RIS A R L A R (B T T AR,
2013 s RIEFAE,2016) .

X B RE AL 3 cDNA SC 8 it B 3 ) 28 3
AN T LI B0 SR 4 AT, 43 301 Sk e BE U244 38 ST 1
BT RER AR AR AR BRI, B A
SO PR e RO T M Y cDNA S 58
MBS AR B R ERET cDNA SCUEM S
FEN B 52 # % ( Van & Beyaert, 1996) ., ¢DNA 3
25 (14 B 7 s 2 5 IE cDINA SC B 58 M T3S 35 FF (1)
— A EHERR, SRR RO T 1x10° 2 SO i
VR0 (25T BAE 2016) . — 7T, A SCH A
H Gateway ™ i AR K HE T 5 F T2 75 AR BT R Az 5L
B AIE B2 4L 20 3 — A BE A4 28 cDNA 3C
BRI SCPEZS ol 6.34x10° CFU - mL™, S35
BEELA 1.27x107 , IRWSCIE R 45 1R 7.72%x10°
CFU - mL", S BATE RN 1.54%107, SCHE T2 %
15 100% , 33X 6 B {H 14 8 T W BE DU 28 cDNA
SCIEF R SE AR Ty — Ty T, AL 1 R L
F4 28 cDNA W) SCHE FNR 94 SCPE 3 A R BEF- 1
KB435 1.1 kb F1 1.2 kb, X AEE SR TA
SCAEFH A AS B IE 7-33-97 3 DR 2H A A A
1 CDS “F#4 K (Tang et al., 2016) , H AT Ui,
ARSCA R COR A FRAR BB B £ e T Wi J2 41 21
V) I T L 24 A8 SC T 1 B e R B 21 R R A
B R 13k 3 A v K - Tl R TR R R 4% 58 S i
PR T AR,

AU BIE 5 o, A A DA B 5 & B 1 i 56 AT IR
(JA) BRI BR R (LA) fg i/ 5% B2 40 i 43
R A= #% (Hao & Wu, 2000 ;Tian et al., 2003) ,
SRR A TS I 20 JA-Tle 459 AL H9 COR W] LA
5 COIl ZIKRLE G, #40% JA 15 5% 42 (Katsir et al. |
2008) , HiA% P AR 2L AL BB L MeJA
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Table 2 Information of proteins interaction with HhHDA6
. . d N i 4 4 M 7 37
g5 EE DR ¢DNA K J& VAN B E I FIIRE 41 if 7 A7
. . ¢DNA length Query cover . Subcellular
No. Protein description Score E value Molecular function A
(bp) (%) localization
1 3-hydroxyisobutyrate 1003 1709 99 0 AL TR ESTRLN
dehydrogenase-like 1 Oxidordeuctase Mitochondrion
2 DNA J protein 1035 1 637 97 0 i =ErEey 20 5T 20
Protein binding  Cytoplasm, cytomembrane
3 Subtilisin-like protease SBT1.5 1026 1711 96 0 TR Sk it JLAI X 240 e 5
Hydrolase Extracellular region,
cytomembrane
4 6-phosphogluconolactonase 1 975 1548 85 0 K fift it IEEJZ
Hydrolase Chlorplast
5 TORTIFOLIA1-like protein 3 991 1724 99 0 MBS i
Microtubule binding Microtubule
6 Fructose-bisphosphate 995 1783 100 0 il S ey 2 L 4
aldolase 6 Actin binding Cytoplasm, cytomembrane
7,25  Chitinase-like protein 2 988 1735 99 0 7K it il BAMA | R R BRI
Hydrolase Apoplast, Golgi appartus
9 Trafficking  protein  particle 983 1724 98 0 iz ki Jiipigeadiin
complex Il -specific  subunit Transport Cytosol
130 homolog
11 Glycine dehydrogenase 1010 1 810 99 0 AL A RLR ik
(decarboxylating) Oxidordeuctase ~ Mitochondrion, chlorplast
12 Protein disulfide-isomerase 1028 1506 79 0 SR T TESIUN
SCO2-like losmerase Chlorplast
13 Cyclase-associated protein 1-like 1 035 1 637 90 0 WMshERYSE 2 i
Actin binding Cytoplasm
15 WD-40 repeat-containing protein 569 1042 99 0 P €8T 9 7 IRy =T TR LN 23
MSI4-like Chromatin regulator  Cytosol, mitochondrion,
nucleus
17 Aspartic proteinase-like 977 1 661 95 0 TR Sk it 21 i fs
Hydrolase Cytomembrane
18 Fasciclin-like arabinogalactan 1 045 1314 90 0 A 2 Jifo i
protein 2 Glycoprotein Cytomembrane
19 UBP1-associated protein 2B-like 993 1 735 99 0 RNA 454 %
RNA binding Nucleus
20,29 Non-classical arabinogalactan 1022 1 692 92 0 RNA 254 A ARLBE 41 if A
protein 31-like RNA binding Cytoderm, cytomembrane
22 Catalase isozyme 2 1 035 1 842 97 0 F AR A i 5T
Oxidordeuctase Cytoplasm
23 Serine/arginine-rich splicing 1033 831 47 5e-149 RNA 254 EUESZINCRAEUN
factor SR45a-like RNA binding Spliceosome complex
24 Subtilisin-like protease SBT1.6 897 1413 85 0 7K fifh Tt 21 i 5
Hydrolase Cytomembrane
26 Isoaspartyl peptidase/ 1052 1692 92 0 IK f T E2itl 1ol
L-asparaginase 2 Hydrolase Cytoplasm
27 Mitochondrial inner membrane 588 1074 99 0 TR Sk it oA SRR %
protease subunit 2 Hydrolase Chlorplast, mitochondrion,
nucleus
28 Zinc finger CCCH domain- 734 1 256 92 0 DNA/RNA 454 %
containing protein 3 DNA/RNA binding Nucleus
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I (R EESE,2011) , HEit, AT T —FiE
) COR 175 T 45 e 4 07 4% Wk A 3L o0 Ab 19 52 30 R
%t ,7E COR ALBRJS ) 5 d P AT LA 235 3 i,
B = FL 4 ( Zhang & Tian, 2015; Zhang et al.,
2015, 2016; Wu et al., 2016, 2023; 3k tH 2 45
2018) , CHIFRATZ AL | A 2 S WEAL B (HDA)
AR 0] ——h T PR R A (TSA) NMEREWE 75 S
MR R A P4 3 A (Zhang et al., 2016) , 1 H.
COR AbFfE®e W18 M P U2 X i 4 8 1 L WAk
FEBEA HDA 151, JUHOE HDA6 1 75 & FlJL R 3
IKHRAZ COR M52 M (R K RGEHRL) . T XLET
VESERE DL R 8 1 SR ARAB 1 1 R 5 PR 3R 5k 1 45
(S, AR SCHEE T COR kb FHAR i B 1 454
BB B2 Al 21 1) T BE OB 4 58 SR, It il ik
HbHDAG6 175 18 25 A 32F 47 [ B X 4% 28 SC i 3k |, 3
e )5 HbHDA6 SEAH B AR 22 FiEE . AR
P UniProt A2 {5 BTN, X #6236 4 v] 0 S A4k
W B K G 55 H/DNA/RNA 454 sk 30
il e ST R T R RS B 1 7 AN 2, I oK g
Wit A ALIE B 75 H/DNA/RNA 454 3 FhsHlmy
WAL, WM E SR, R EEE D 7Ed
LR SRR ek R A A A S, R — 4, TR
F Xt HbHDAG6 53 22 A~ B AF 8 [ k47 8506 o5
BEXUZ A B0AE , BT X S8 8 (1 A BAE T, o s 2
i 15 20 2 1 £ AR 0B M 18 T A e vk A= 3L A 4 Ak
(P bR AR 25 A, O R AR I B R A LA A
i S A T i M e
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