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Abstract: Plant bHLH transcription factor is one of the key factor of ethylene and jasmonic acid hormone signal trans-
duction pathway, and plays an important role in the yield formation and latex flow in rubber trees. A bHLH transcription
factor was cloned from the leaves of Reyan73397 designed as HbbHLH48 (GenBank: PQ303617), with a total length of
1128 bp encoding 375 amino acids. Its encoded protein has the highest similarity to Arabidopsis AtbHLH48, and be-
longs to the XVII subgroup. Bioinformatics analysis showed that it contained the bHLH_SF superfamily domain, but did
not contain the transmembrane domain and signal peptide. The expression levels in flowers, leaves and latex were high-
er than those in roots and stems. Mechanical injury treatment down-regulated its expression in tapping trees. Methyl
jasmonate, salicylic acid, and ethephon treatments initially significantly upregulate their expression and then
downregulate it, while the expression pattern with gibberellin treatment is opposite to them. Subcellular localization
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analysis revealed it to be in the nucleus. It can be seen that HbbHLH48 is a member of the plant bHLH transcription

factor family, and its function in Hevea brasiliensis may be involved in the gibberellin process, thereby regulating the
flowering process and latex biosynthesis process, laying the foundation for further in-depth research.
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HbI18SrRNA-gR TTCAGCCTTGCGACCATAC ERNZ
HH
1.2.2 HbbHLH48 A #4135 & 5 454 7F NCBI

( https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.
cgi? ) $dle i R 4T HbbHLHA48 2K ()3 81l 11 P <7 45
Fay38; f#i FH ExPASy ( http://web.expasy.org ) 7£ 2k
A o LA SRR PE R T S
Clustal W ( https://www.genome.jp/tools-bin/clustalw )
5 MUSCLE ( https://www.ebi.ac.uk/Tools/msa/m-
uscle/ ) TEZANF#EAT P 51 LL X 34 5 FIH MEGA
XI BT AT Z2 ) Fh R G bR a M 5 fd
TMHMM 2.0( https://services.healthtech.dtu.dk/ser-

vices/TMHMM-2.0/ )F1 SignalP-5.0( https://services.

healthtech.dtu.dk/services/SignalP-5.0/ ) 71£ £k #k 1}

RSy Ay AR IEER= 1T

1.2.3  HbbHLH48 & B &k 547 PTG FE S Ak}
i FH R ARAE W) 2 08 2 53 52 BORA ) & [ R AR A= kBt
(AL ) A BRI R T B RNA AOHEHL, B 1 pg
L RNA {#i i RevertAid RT Kit( Thermo Scientific,
USA ) MR P850 Ut B 15 317 R % 5k o R ChamQ
SYBR Color gqPCR Master Mix ( Fg 5 i MERE A )
BHE B A BR A A ) 28w &R 7 CFX96
Touch System ( Bio-Rad, USA ) {X#% FiE 47404 4F
SRS LIRS RIEEX N, U
Hb18S JLHF A NS I, ST 1. RNER
24: 10 uL ChamQ SYBR Color gPCR Master Mix,
0.4 uL AYIEMSI%, 0.4 uL AR IMEIY), 1 pL
cDNA #i#z, 8.2 uL ddH,0, 120 pL. KW FEF
. 95 CHIAEE 10s; 95 CAEME 10s, 60 Cilk
30 s, 3t 40 MEFR; 95 °C 155,60 C 1 min, 95 C
15 s, aflad 27 R AR Rk

1.2.4 HbbHLH48 #H 4k # & M4l GFP ki1t
H5 HbbHLH48 MyFIIEEA G (£ 1) , LA
SEHG A AR A7 pEASY-HbbHLH48 A A , i i
L7 bl e E Y A I il PO v A N X
XUEEYI I Al L i, K4l il 7= 3 18 4150 &
AT I AR IAAT RS2 S DHSa 40, 7E
PR R RE SR 12 h, BYE PCR %552, HF 1
B 1) AT R AT TR B O 7 Ak A T TR JER A2 A
GV3101 4iffl, 4] HbbHLH48-GFP i £ ik
M BAE R B It ik HobHLHA8 AT B bk 11
SHMREE R AM, A 47,6- k5L -2- 48 S ms| g

( DAPI) dEAT#ZYe ), 1EBOtI 8 M B iss

( Zeiss, fE[E )T W%Z HbbHLH4S Fit 7 41 fifd & 137
1.3 #HEsE

K JH IBM SPSS Statistics 25 kb ki1 5 W

EAHT, BEEERPIER 0.05 KV, KA
Origin 2019 A4l & o

2 HRESMH
2.1 HbbHLH48 EF 32 [&

DIAR B REARAIE 73379 I H- 1 cDNA o ifs
S ) CDS P51 4, PCR 3 fEfS
#| HbbHLH48 JE 4 (& 1A) I 14 % NCBI %l
Ji?, }: GenBank %535 PQ303617. HbbHLH48
i1 CDS KJEH 1128 bp, 4ifih 375 MR, 5
BRI R E SO E, ZERR T 5 AR AL BE
999.47% (E 1B) .



e - S/ e P g
553 4 B . EPERER HbbHLHA48 JL K 7 e 5 37 40 il 2 A5 4 BT 537
A b M B 1 ATGGAGTCACCCGCTGGACCTGGTGCTAGATCCAGCCTCACGGGACCTCAACCTCACGAGACCGGACTCGATTCTCTCCAATTTGGGGAA 90
P 1 M E s P A G P G A R s s L T G P G E 30
91 GATATCCAGCACCTTATCTCTGTGCCCCCGGAAAATGCCAGCTCCTTCACTGCCCTTCTCGAGTTGCCGCCCAATCAGGCCGTGGAGCTT 180
2000—— 31 D I Q H L I = v P P E N A s S F T A L L E L P P N Q A v E L 60
181 CTACACTCGCCCG: TTCGAGTCTCAGAAGCCG: CGTTATT CATC. C. \CCTTATCTACAGCCCCATTTCAATGCTGCG 270
61 L H S P D S s L R s R N v I E A H Q Q K P Y L Q P H F N A A S0
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- 91 N L M F P T N I T N 120
750__ 361 AATTCGCCGGAGACGAGCTCAGTTCCTTCGAATTCCAGTGCGAATCTCGAGAAAGTCGTTAAGAGTGAACCCGCCGAGCCTGAATCATTC 450
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451 TTGAATCCATTGCAuL,L, T TTTCTG: TCCCACGAC TT s AACGGGGCACAGAATCAGAGGCCGGTGAAGAGGAAGGAGCGAGAG 540
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A: HbbHLH48 JL[H 7Ef%, M: DL2000 DNA marker; B: HbbHLH48 it X 541
A: Cloning of the HbbHLH48 gene, M: DL2000 DNA marker; B: Sequence of the coding region of HbbHLH48.
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Fig. 1 Cloning and coding region sequence of HbbHLH48
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Fig. 2 Analysis of the conserved domain of HbbHLH48 (A) and multiple species bHLH conserved
domain multiple sequence alignment (B)
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A: HbbHLH48 protein transmembrane structure prediction; B: Signal peptide prediction of HbbHLH48 protein;
C: Prediction of tertiary structure of HbbHLH48 protein; D: Phylogenetic tree of bHLH48 protein.
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Fig. 3 Bioinformatics analysis of HbbHLH48
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Fig. 4 Phylogenetic analysis of bHLH proteins in rubber tree and Arabidopsis thaliana
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Fig. 5 Expression analysis of HbbHLH48 gene
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A: FRBAAHEEE; B: HbbHLH48 H 4 k574 PCR; C: HbbHLH48 W.4NJf5E{7; M: DL2000 DNA marker,
A: Expression vector construction map; B: HbbHLH48 recombinant vector monoclonal colony PCR;
C: Subcellular localization of HbbHLH48; M: DL2000 DNA marker.
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Fig. 6 Subcellular localization analysis of HbbHLH48
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