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Abstract: Dwarfism is a key trait for Litchi chinensis breeding and cultivation. Focusing on the candidate gene
LcGAMYB23 implicated in dwarfism by prior quantitative trait locus (QTL) mapping, we evaluated the MYB transcription
factor family background and its molecular application potential. A genome-wide bioinformatic survey identified 151
members of the LCMYB gene family. Conserved motif and domain analyses showed that all family members harbored the
canonical Myb_DNA-binding domain, indicating high sequence conservation in litchi. We further cloned and sequenced
LcGAMYB23 from three standard (non-dwarf) cultivars (9918, Feizixiao, FZX; Sanyuehong, SYH) and three dwarf culti-
vars (Nuomici, NMC; Yamulong, YML; Ziniangxi, ZNX), and detected consistent sequence differences between the two
groups. Based on the divergent single-nucleotide polymorphism (SNP) sites, we developed molecular markers and vali-

KR EE 2025-11-03; BEZHE 2025-11-20

E£mB HERARB¥ILLSWH (No. 32260743 ); WEA R AAGIFHHE (No. KIRC2023C17); EZR 7B R ™
FHARMEAEIH (No. CARS-32-21 ),

EERN A HEC1998—), &, WiEI5E A, W5 T I« #4 AL B M *ili {5 /E# ( Corresponding author ): ### %] ( HU Fuchu ),
E-mail: hufuchu@163.com,



552 4

PP, 35K LecGAMYB A

TR E BBy ThR LTI & 589

dated them across 70 cultivars. The markers effectively discriminated standard versus dwarf types at the cDNA level,

with concordant results at the genomic DNA level. The findings would provide practical tools for molecular typing and
marker-assisted selection of dwarfism in litchi and lay the groundwork for functional elucidation of LCGAMYB23.
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Tab. 1 Information on different varieties
L R A A 24 FR el i RR G A A 44 FR Fi =] R TR w2 R TRkl
Variety No.  Variety name Qiaohua type | Variety No. Variety name Qiaohua type || Variety No. Variety name Qiaohua type
1 B13 Ik 26 A 140 ek 51 W 2la
2 D13 e 27 Fri 1639 Irik 52 5 2ta
3 9919 Ik 28 sk H 2 Trfk 53 ey a 2 2la
4 127 Trfb 29 K136 Irik 54 X 7 Ak
5 P —5 Trfk 30 A 12 Trfk 55 2ok AL
6 N Frfb 31 HEEL 1824 Trfk 56 [EE5 RN Ak
7 B7 Irtk 32 I 989 etk 57 F NN AL
8 Bl4 Frik 33 FrH 559 Irfk 58 ARG 3k Ak
9 098 Trf 34 TR 1463 etk 59 R i 2ia
10 99149 Frik 35 i 810 Irfk 60 N5 Ak
11 9918 Trf 36 TR 543 Irik 61 L AL
12 AR Ik 37 R 572 Irdl 62 4 AL
13 =Hea Trfb 38 R 1507 Irik 63 R B p2ta
14 ik 75 Trf 39 Ak 135 Trfk 64 [R5 AL
15 R PG A ek 40 FrH 256 Irik 65 1 2ta
16 PINEEAR e 41 e 53 Trfk 66 FEBR AL
17 T Ak 42 Fri 247 Eta 67 SZE A Ak
18 T3 Ak 43 FEiL 1495 ek 68 EEA AL
19 U 24 Ak 44 i 780 Irfk 69 PR Ak
20 HIRE Ak 45 FRiR 1783 Irik 70 TLE &AL
21 T Ak 46 L 659 Irfk 71 Hig—5 Frfk
22 y AR Ak 47 FEiL 353 etk 72 Wi —5 Irtl
23 O £r Ak 48 R 1626 Irfk 73 HE L7 Frib
24 BrERE T 3la 49 ING: Ak 74 KOM Ak
25 LHU Trf 50 (E N Z1k 75 B —5 i 2la
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Tab. 2 PhysicochemicalpProperties of MYB transcription factor family in litchi

L 1D AR it A FRasE 28 NG i 1 IS RO
Gene sequence ID Number (.)f Mf)lecular Theoretical pl Instability index  Aliphatic index Grand average of
amino acid weight/kDa hydropathicity
LITCHIO14298 315 35.6385 6.13 50.28 64.76 —0.691
LITCHIO014405 428 47.4801 5.26 40.90 64.00 -0.916
LITCHIO15187 267 30.9898 9.10 61.19 67.64 —-0.866
LITCHIO15318 268 30.2759 5.26 58.79 66.64 —0.696
LITCHIO16344 376 42.2150 6.19 56.22 69.07 —-0.740
LITCHIO16346 376 42.2150 6.19 56.22 69.07 —0.740
LITCHIO16377 453 51.3451 7.72 4591 64.79 —0.904
LITCHIO16551 263 29.0350 9.99 44.77 74.56 —-0.573
LITCHIO16588 231 26.6661 8.21 73.67 64.63 —-0.861
LITCHIO16823 191 21.7277 9.72 45.92 75.60 —0.865
LITCHIO17130 1035 113.8523 5.17 57.12 63.32 —0.641
LITCHIO17385 292 32.9358 5.87 58.35 61.82 —0.872
LITCHIO17386 303 34.2225 6.55 39.65 71.16 -0.729
LITCHIO17387 263 29.7609 8.82 43.98 76.81 -0.719
LITCHIO017391 202 23.4455 9.08 52.70 62.33 -1.004
LITCHIO17552 494 56.1193 9.18 47.61 72.04 —0.800
LITCHIO17553 311 35.2557 6.33 55.57 71.54 -0.733
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Tab. 2 PhysicochemicalpProperties of MYB transcription factor family in litchi (continued)

= 23 g =% 4 37 AT 32 J
S5 1D AEmBH 2T FE i AR R Bemigey TR
Number of Molecular Grand average of

Gene sequence ID Theoretical pl Instability index  Aliphatic index

amino acid weight/kDa hydropathicity
LITCHIO017646 321 34.9786 9.24 54.83 68.91 -0.475
LITCHI017696 284 31.6523 6.14 49.56 67.01 -0.563
LITCHI021866 214 23.9053 5.12 45.18 68.88 -0.726
LITCHI021910 91 10.7024 10.35 65.49 83.63 -0.851
LITCHIO021911 511 58.2198 9.17 65.07 75.23 -0.791
LITCHI021912 233 27.2400 8.46 46.76 77.00 -0.822
LITCHI022043 328 37.1503 5.96 57.11 69.57 -0.674
LITCHI022244 382 42.4973 5.60 51.34 68.95 -0.618
LITCHI022273 295 31.9308 8.01 70.66 76.37 -0.520
LITCHI022379 219 25.3355 7.67 32.71 71.64 -0.810
LITCHI022401 345 39.8308 8.39 45.67 58.14 -0.923
LITCHI022403 433 49.3069 6.06 45.43 62.79 -0.848
LITCHI022468 369 41.8554 5.63 51.14 59.73 -0.670
LITCHI022758 329 35.3910 7.76 56.68 56.05 -0.662
LITCHI022766 202 23.6548 7.72 63.70 80.59 -0.795
LITCHI022841 271 30.3540 4.97 52.33 73.84 —0.676
LITCHI022986 453 49.5813 5.67 54.56 65.43 -0.627
LITCHI023106 199 22.3413 8.99 35.28 71.56 —-0.843
LITCHI023111 1030 115.2529 8.57 49.15 71.93 -0.706
LITCHI023176 298 34.5657 6.00 58.90 65.10 -0.758
LITCHI023219 326 35.5778 9.25 56.29 60.49 -0.701
LITCHI023435 408 46.0635 6.61 55.97 73.11 -0.733
LITCHI023475 249 28.9083 8.72 59.81 64.30 —0.908
LITCHI023507 365 40.9037 5.78 49.14 68.96 -0.640
LITCHI006440 178 20.5616 9.49 48.36 76.69 -0.635
LITCHI006946 313 33.9229 8.53 62.44 63.55 -0.600
LITCHIO07121 357 40.1331 6.19 50.74 68.57 -0.620
LITCHI007339 260 29.5024 9.15 50.35 76.12 -0.708
LITCHI008001 344 37.9347 6.36 56.14 79.42 -0.517
LITCHI019748 560 60.6092 5.11 50.35 67.95 -0.537
LITCHI020471 342 38.0998 6.14 41.51 79.30 -0.555
LITCHI020533 206 23.5868 8.93 49.47 77.52 -0.660
LITCHI020546 188 21.7323 6.43 58.88 61.81 -0.906
LITCHI020554 421 47.6957 6.28 49.20 61.64 -0.921
LITCHI020672 285 32.8946 5.17 46.81 71.44 -0.875
LITCHI021137 354 39.8036 6.00 55.11 82.34 -0.540
LITCHI021142 253 29.1396 6.01 58.05 62.13 -0.874
LITCHI021143 277 31.3518 6.09 56.64 63.07 -0.859
LITCHIO021301 522 56.4465 6.17 55.29 59.52 -0.684
LITCHI021476 568 64.4590 6.13 55.38 71.76 —0.698
LcGAMYB23 518 57.7909 5.09 59.12 70.39 —0.578
LITCHI023952 346 38.8564 6.05 61.25 63.38 -0.721

LITCHI024273 341 37.9522 7.73 50.19 68.62 —0.781
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Tab. 2 PhysicochemicalpProperties of MYB transcription factor family in litchi (continued)

s ARREGT S gr P L8 AR g STHRAE
Gene sequence ID Number c.’f Mglecular Theoretical pl Instability index  Aliphatic index Grand average of
amino acid weight/kDa hydropathicity
LITCHI024426 216 24.9096 6.16 48.46 60.00 -0.956
LITCHI024606 363 40.7270 6.45 53.16 51.63 -0.767
LITCHI024833 198 22.6160 5.01 64.47 48.79 -1.007
LITCHI025061 308 34.6239 9.43 55.47 58.28 -0.782
LITCHI025088 459 52.0588 8.46 44.52 65.60 —-0.890
LITCHI025092 443 50.2785 8.65 47.60 72.62 -0.826
LITCHI004385 372 41.8095 6.16 54.38 66.80 -0.689
LITCHI004944 207 23.8679 7.79 48.37 77.20 —-0.804
LITCHI005054 332 36.4348 9.40 66.29 65.18 —-0.668
LITCHI005142 233 26.9673 9.51 52.71 59.40 -1.024
LITCHI005190 491 54.6992 6.02 56.03 48.90 —-0.755
LITCHI005214 359 39.9340 8.09 49.42 70.95 -0.597
LITCHI005532 296 31.5660 7.22 47.60 60.95 -0.662
LITCHI0O05562 325 37.1314 6.20 53.17 61.23 -0.749
LITCHI005739 131 15.7243 9.71 37.18 79.01 -0.518
LITCHI017937 357 39.6261 6.12 58.33 66.89 -0.639
LITCHI018253 308 34.7508 8.99 52.55 54.19 -0.826
LITCHIO18292 439 47.6243 5.70 39.01 64.42 —-0.580
LITCHI018409 353 40.8818 9.51 62.21 68.90 -0.932
LITCHIO18413 573 63.4607 6.85 63.10 60.58 -0.823
LITCHIO18530 306 33.2645 8.37 42.31 71.44 -0.497
LITCHIO18648 339 37.5410 7.44 56.55 63.30 -0.566
LITCHIO18670 229 26.9321 8.20 57.70 61.75 -0.956
LITCHI019273 381 43.6248 8.85 68.03 71.94 —-0.813
LITCHIO19331 278 32.5386 9.27 60.29 57.88 -0.944
LITCHI019503 408 44.4052 6.65 54.09 65.56 -0.694
LITCHIO019516 497 55.4710 6.36 50.08 54.21 -0.758
LITCHI019543 344 38.3256 6.42 58.57 64.74 -0.779
LITCHI012473 101 11.8835 9.75 42.92 61.78 -1.000
LITCHIO13257 343 38.5503 7.04 58.19 82.16 -0.550
LITCHIO13621 323 35.7223 7.12 36.99 67.40 -0.610
LITCHI013946 596 65.6649 6.69 47.18 53.37 —0.844
LITCHI025391 315 35.8482 5.35 61.17 70.54 -0.745
LITCHI025653 359 40.9381 8.84 65.12 70.89 -0.906
LITCHI025698 222 24.4542 4.88 69.66 58.56 -0.639
LITCHI025771 349 38.2822 8.34 35.76 64.61 -0.521
LITCHI026040 867 99.5536 5.65 45.39 58.99 -1.031
LITCHI026531 391 43.8025 4.98 52.35 64.35 -0.775
LITCHI026605 304 34.4460 5.93 49.22 67.66 -0.774
LITCHI026620 306 34.6191 5.68 53.80 66.27 -0.792
LITCHI026705 450 50.0656 6.54 58.54 65.71 -0.668
LITCHI026770 664 72.2036 5.65 53.84 57.52 —-0.825
LITCHI026844 284 32.1330 9.13 44.79 71.73 -0.911
LITCHI027093 236 27.0029 5.91 59.18 62.75 -0.946
LITCHI027373 268 29.8593 7.72 52.21 62.95 —-0.809

LITCHI027606 466 50.8775 5.66 47.94 63.48 —0.660
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Tab. 2 PhysicochemicalpProperties of MYB transcription factor family in litchi (continued)

S IFH] ID BEMHH ATHRR el ARE R Wemidey  STHUROKEE
Number of Molecular Grand average of

Gene sequence ID Theoretical pl Instability index  Aliphatic index

amino acid weight/kDa hydropathicity
LITCHI030130 411 45.8414 6.19 68.38 74.50 -0.518
LITCHI030248 304 34.4477 8.14 43.34 66.09 —-0.801
LITCHI030250 197 23.0109 6.87 68.68 71.78 -1.023
LITCHI030313 160 18.0500 9.78 58.56 84.06 -0.497
LITCHIO30315 282 32.1756 5.12 56.31 59.11 -0.878
LITCHI030317 200 23.0264 9.51 41.34 80.40 -0.559
LITCHI030477 358 38.6962 6.50 67.83 62.15 -0.673
LITCHI031740 74 8.6662 10.29 59.96 79.05 -0.599
LITCHI001536 254 28.1704 8.17 52.00 65.31 -0.798
LITCHI001799 1052 113.8763 4.79 51.14 67.40 -0.657
LITCHI002019 288 32.0342 9.02 48.02 68.12 —-0.704
LITCHI002020 248 28.5315 9.85 53.53 75.60 -0.833
LITCHI002202 226 25.9225 9.31 53.97 68.10 -0.786
LITCHI002253 451 50.2596 6.64 47.70 60.16 -0.761
LITCHI002909 364 40.5824 6.59 45.00 82.28 -0.624
LITCHI003293 349 38.9232 6.64 45.90 66.25 -0.786
LITCHI003300 393 43.0200 8.56 48.18 66.51 —-0.698
LITCHI003359 333 36.5637 6.46 38.89 68.83 -0.749
LITCHI003462 235 27.0074 4.98 62.31 78.85 -0.704
LITCHI003583 974 109.9434 5.22 52.93 71.99 —0.943
LITCHI003584 371 42.0270 8.20 42.74 71.48 -0.635
LITCHI003913 261 29.4349 5.03 35.29 72.07 -0.478
LITCHIO08053 504 55.5800 6.01 59.48 68.45 -0.659
LITCHI008136 349 39.8118 5.39 47.31 70.92 -0.732
LITCHI008189 281 32.2426 8.45 43.50 71.21 -0.705
LITCHIO08190 270 30.8910 9.38 35.05 62.89 -0.739
LITCHI008191 281 32.0913 8.73 37.39 67.01 -0.702
LITCHI008192 281 32.5057 8.91 40.67 70.43 -0.794
LITCHI008251 222 25.2025 8.14 36.32 71.17 -0.820
LITCHI009134 286 32.7449 5.19 45.19 62.73 -1.001
LITCHI009335 602 67.5630 6.01 45.63 65.93 -0.730
LITCHI009699 381 43.6488 5.12 61.64 59.37 -1.059
LITCHI009777 353 39.7857 6.21 61.19 70.42 -0.605
LITCHI009880 287 32.4244 6.19 56.89 69.62 -0.546
LITCHIO09887 369 41.0322 5.97 35.72 76.83 -0.405
LITCHI009897 287 32.4244 6.19 56.89 69.62 -0.546
LITCHIO010515 360 39.9178 5.88 52.39 74.03 -0.619
LITCHIO10517 327 36.2611 7.69 43.99 76.12 -0.527
LITCHI010915 312 34.0751 8.72 53.39 69.74 -0.621
LITCHIO11342 339 38.4026 9.13 53.69 57.58 -0.871
LITCHIOL11655 279 31.6217 8.98 57.46 70.00 -0.740
LITCHI028489 372 42.1128 5.92 53.68 68.90 -0.613
LITCHI029324 372 42.7234 6.00 45.86 65.22 -0.789
LITCHI029337 208 23.8923 4.68 46.81 60.00 —-0.748

LITCHI029518 161 18.2492 5.68 30.77 53.29 —0.883
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Fig. 4 Motifs and conserved domains of LcMYB gene family members in litchi
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Tab. 3 Reverse primers for 6 SNP Loci

5|49 2 K Primer name 5| #1751 Primer sequence
GAMYB23-R1 GTTGCCTTCGCTTGAGT
GAMYB23-R2 CCTGGGGCTCTGAAGT
GAMYB23-R3 CCTGGGGCTCTGAAGT
GAMYB23-R4 GGTGGAATTCGAAAATTTAG
GAMYB23-R5 TGGTCTCCAGCAGACA
GAMYB23-R6 CGATGTGTGCCTGCAA

3 itig
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e S FAE AR P e KO SR F R 2 — 1
wPEUO B R BN, LeMYB JE R 5%
WA B EKEE N, SRETE TR
iR DIMYB 4558 —8(", fsp g5 ir s,



600 o AE A F AR

5475

bp M1 2 3 4 56 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

FHLm

b M 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

M: DL2000 DNA marker; [l HECT 45 5 B % 1 3% 1 sPopr R £ FR o
M: DL2000 DNA marker; Numerical numbers in the figure correspond to the material names in Tab. 1.

7 LcGAMYB23 7 70 M AR FF L2 E 7 & T cDNA il 4 R
Fig. 7 Detection results of LCGAMYB23 in cDNA of 70 litchi varieties at different stages of juvenile development
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Fig. 8 Detection results of LCGAMYB23 in DNA of 17 litchi cultivars at different stages of juvenile development
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