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1.1 MR RGBSR AR [ E B O B2 B me A E YRI5 I 2 R Rl el . 23 il R de
TERRREE M 3ABHHGES 35,56, 70 d) IUFES, 3 MEY2FEE, fl & Pl AT, H TR0 %8 .
1.2 LcDof £EES /M FEt AP ZFE) M 3Lt A=)/ ], I llumina HiSeqTM4000 - 5 #£47
DU, o I Uy B A T 2ok 8 . B VI B i (B8 Je , 1 reads 4250 Trinity 114647 51 4128
FF3R15 Unigene 751, FLPFHEA12 3RS 61648 4~ Unigenes, MAEYH: 5 R FEIEE T 3% Dof # % [H 1%
GIERERET , XA b 5 75 R SR R e S B0 A T4 R, it 113 LeDof JFFH SMART Fl Pfam Kk,
HHIBRE AN SEFE LA

1.3 LcDof £EMEEZFE N /3 5K [ ProtParam. Plant-mPlc Sever. MEME Al SMART 7 2k %44 %5t
Dof 5 PR 52 % 0 AH 7 36 A% BA0 1 o L S 40 B e o7 . PRSFE )T L S0P D RE T B AT A W 15 B T
MEME Z24i% & : J)7 i KAE A 15, FF K EEEFE 6 ~ 100 D251, HABSHCHBONME . FHhkL .
AR IT MUK R 1) Dof ZIEMR P31 1t Clustal X 1.83 #H4T 2 HIFH Hoxt, #E— 4 i MEGAG.0 48353
(neighbor joining, NJ) ¥ XA R R G L . SEAL S E0E . P-IE £ (P-distance ) BERY, xR
(pairwise deletion) %51V %31, Bootstrap method HX{E 1 000,

1.4  LcDof BEEREAEAENIBEBELEEEFTHRIEFENHT  Dof K[H S5 M 2 iA 5 1L T IR 8
AT A “GL 27 R A A E RNA-seq B4 Fe Y 3R I8 8008 19 rpkm {8, A Heml #4314
Dof J R G5 i F iR Eiti o — A A 21 A A

2 HERE5HH

2.1 LcDof BYEEE  DIUMI ST FIK AR Dof BLPH K P 91 AR EL, R HIASHEL blast Jr ikt n BUR Sk H
RNA-seq $f JEHEAT HEXHG 2R, TR FH Dof S8R 7E RNA-seq B 122 B HE1E &R 5 A5 2 A Bds 2%
HE— L AT RS 0T, ERTUAFES, 153 20 4 Dof & %5, FfiJ5 %/ SMART F1 Pfam 7EZR 4R %)
Dof 2 P AN AT SF S5 MR AT, Fe 83845 19 4> Dof 25 AP H (55 1) o Dof 3 [ 55 B 53 4 5 12 B
Dof J7 51| 7£ RNA-seq £ 4 & 1 () Unigene ID %5 H BT 45 %5 (£ 1) o LeDof £ )7 414 B v Bl -y
157 ~ 497 aa, V344 4 330.68 aa, LcDof18 & /751 54, LeDof15 & 17514545 LeDof 2 FT 511
53 F & (MW) R 17.70 ~ 54.35 kDa, V-3 ¥ 5 4 35.95 kDa, LcDof 55 H 15 (pD) 7F 4.49 ~ 9.42, 19 /4~
Dof FEFIHA 6 M55 RN 7 BIERTE; 13 A58 R R T 7 WaE; LeDof £ 2455 L SR T 7, R W
LeDof iy 55 B P, 78 B Ve 7Y S 28 Jf 25 55 vh e 48/ o 43 BT LeDof 28 16 A Fa 5 48 #0U% B, LeDof4/
9/11/14 FEAAFEFEE<40, WREHE I, KR IATRESR A 5341 LeDof FIG AR 17 % 2 3L 1R 48 48
IR, Dof F W IG 7 R 2 FE R T B A 1E 46.2 ~ 66.32 15 [, [ 105 7 4 FE FR 15 500 5 45 11 A vk & ME AR
X, 22 B Dof ZK % & H it [a] i) 1 Fe 2 PEAF7E 2 5% . LeDof Z % 8 H i /K 11 75 %4 (Grand average of
hydropathicity, GRAVY) ¥ <0, & W] LeDof Z & £ 1 34 Ry 25K YEFR (1 o W 40 B o A7 T 0 45 2R 3R W,
LeDof 2 P38 6 T2z, 31X 5% 53 PR 7 007 T A0 A% 45 R AHAT .

2.2 LcDof EAWRSTEFE Tk T % LeDof & A Z5HHHIE, FJH MEME 7E£ 854201 19 4
LeDof 2 FH R SEIE T, ARIRSFESHI8TE LeDof MO & AN 1 7R, LeDof JEHF G &A 15 MESF
B0, IR RN 15 MRS I E— L T DI RB I RE (G- 2) ZE SRR 15 NP BT 1| MEfE
AR T, A N—AR i e B R ST IO 89S 25 #4938 ( zine-finger Dof domain, zf-Dof), 3L 8. 15 WREFE 4
X, HA W) 12 A3 7 A XA RS, ThRERF . BAR TG AE Dof ZER R B ¥ & A &7 1, (B2
LeDof JE PR 505 A 53 2 18] A 55 19 O 517 35 17 B0 B B P 2 A2 8 — 8 1 25 5%, Hoh LeDof2, LeDof15 Al
LeDof16 & A P B H i 2, Y& A 11 MRSFHETF; LeDof13 %A 8 4 J¥; LeDof3, LeDof6 il
LcDofl1 ¥ & 2 4 2 (motif 1 1 motif12) ; LeDof8. LeDof9 1 LeDof17 3 & 2 4 3L (motif 1 Fl1
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Tab. 1 Litchi Dof gene family information

Dof EUTSIKEE TR, AEERRE MRl v ANMLEN
T of EAFARE DFH -y o ARG IR gy WAL
Gene Unigene ID domain  Amino acids  Moleculer Instability Eiigid GRAVY Subcellular
2ER 1, length/aa  weight/kDa index  Aliphatic index localization
LeDofl Unigene0010345 50 ~ 108 349 3824 873 61.67 584 -0.63 4% Nucleus
LeDof2  Unigene0013981 118 ~176 469 51.02 6.33 60.6 57.63 —-0.787 Nucleus.
LeDof3  Unigene0014508 21 ~79 284 32.22 4.49 49.83 60 —0.624 Nucleus.
LeDof4 Unigene0015472 37~ 95 214 21.82 4.61 26.91 55.14 —0.341 Nucleus.
LeDof5  Unigene0019917 43 ~ 101 289 31.91 8.69 51.85 59.72 —-0.75 Nucleus.
LeDof6  Unigene0020262 29 ~ 87 336 36.73 7.18 49.53 50.21 —0.882 Nucleus.
LeDof7  Unigene0022097 27 ~ 85 302 33.30 8.3 42.76 55.23 —-0.719 Nucleus.
LeDof8  Unigene0023140 47 ~ 105 316 34.87 8.79 41.45 5491 —0.734 Nucleus.
LeDof9  Unigene0025055 26 ~ 84 264 27.17 8.44 36.47 53.52 -0.376 Nucleus.
LeDof10 Unigene0025382 69 ~ 127 325 35.09 9.32 64.41 64.25 -0.617 Nucleus.
LeDof11 Unigene0027651 47~ 105 310 34.22 6.35 39.5 53.16 —0.669 Nucleus.
LeDof12 Unigene0027696 21 ~79 274 30.13 9.26 47.09 52.26 —0.756 Nucleus.
LceDof13 Unigene0032463 98 ~ 156 495 53.63 5.66 43.82 65.37 —0.526 Nucleus.
LeDof14 Unigene0033612 18 ~76 237 24.82 8.45 35.97 49.83 —-0.64 Nucleus.
LeDof15 Unigene0033960 135 ~193 497 54.35 6.06 55.32 46.2 —-0.923 Nucleus.
LeDof16 Unigene0034259 146 ~204 495 54.33 8.27 49.68 53.8 —0.824 Nucleus.
LeDof17 Unigene0050967 69 ~ 127 340 36.11 8.93 53.65 66.32 -0.513 Nucleus.
LcDof18 Unigene0059627 40 ~ 98 157 17.70 9.42 47.12 50.25 —0.896 Nucleus.
LeDof19 Unigene0060175 85 ~ 143 330 35.37 9.34 53.43 57.58 —0.632 Nucleus.
Name 7 p-value 7 Motif location
1. LcDofl  4.24¢-51 — —
2 LeDof2 934280 T — I S (S —
3.LeDof3  2.10e-47 ——
4.LeDof4 1.96e-37 I
5.LeDof5  3.39¢-94 S — S—
6.LeDof6 2.39¢-50 — —
7.LcDofT  2.66e61 [ — -
8.LeDof8  1.21c-43 S— -
9.LcDof9  1.02¢-45 — -
10. LeDof 10 1.02¢—72 L :I_

11. LeDof 11 3.69¢-52
12.L('Dn_/12 8.17¢-95 T | =]
13 LeDof13 2.37¢-169 = T — — — I e E—
14. LcDof 14 5.85¢-47 I—
15. LeDof15 1.17¢-281 —1 —
=
;

16. LeDof16 4.46e-258
N I -
17. LeDof17  1.33¢-48

18. LeDof18 2.68e—60 T —
19. LeDof19  4.90c-74 (o = . I I I L L L
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Fig. 1 Distribution of conserved motifs in the LcDof gene family members

Different color squares represent different conservative motifs

motifl4) . LeDofd {5 A 1 A5 o 7EHEALRY iS¢ R AT Y LeDof Ji b1 8] 3 26 Bl A9 fR <7 H£ )5,
GrouplV H1i1J LecDof2, LeDof15 1 LeDof16, LeDof HV RS 45 Fa 82 AR AR 1) B% 53 ] B8 HLAT AH T R 3 (A
e
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T2 LeDof EBERTEFRINGETRE

Tab.2 LcDof protein conserved motifs and functional annotations

Iy FF KA/ bp ¥ A e R
Motif Motif length Motif sequence Function annotation
1 50 CPRCBSTNTKFCYYNNYNLSQPRHFCKTCRRYWTKGGTLRNVPVGGGCRK zf-Dof
2 32 ERCVLVPKTLRIDDPDEAAKSSIWATLGIKND ARHN
3 40 GGGLFKGFQPKSDEKNRIAETSPVLQANPAALSRSLNFHE PNl
4 34 HHPSLKSNGTVLSFGSDAPLCDSMASVLNLADKK ARHN
5 21 EQSESSESQEKTLKKPDKIJP Nl
6 24 YPWNPPVPPPAFCPPGFPMPFYPA ARHN
7 17 AAHYRHITISEALQTAR ARHN
low complexity
8 49 ENGDDHSNGSSVTVSNSKEEGGK TAMQEPLMQNYQGFPPQIPCFPGPPW (G 5
9 14 YWGCTIPGSWNMPA AA
10 8 IKLFGKTI AA
11 21 PGSGPNSPTLGKHSRDENALK AA
12 11 ERKLRPQKEQA ES!
13 17 MVFPSVPLYLDPPNWQQ ES!
14 6 FDHHHH AA
low complexity
15 43 FPLQDFKPTLNFSJDGLGNGFGSLNGVQENGTGRLFFPFEELK (5 5

23 Dof ERAMIZERFFILL REBURXFR Hid X2k Dof N FK K 19 N FH G R kT L =P
) H X, i AR S 25 A S AT LA e A (&L 2), R 19 A LeDof 2 [ 45 1 380 O <, &
CX,CX, CX,C PRSFEET, MR T C2-C2 RUHREHE S5 (Zine-finger) o Wit —2 T fif Dof N IR AET AL
PR kAR G R A W T RE, 20 LA AL 19 4 Dof(LeDof) . #IEGIF 1 36 > Dof( AtDof) 17K #8 i )
30 4 Dof(OsDof) % ¥ 51 # it R G EAL A (1K1 3)., BIELE R F W 19 75 A% Dof F R I 51 73 51 58
4 MEZ % (Group I-Group IV) A4, it GrouplV W& LeDof FER G A Bk £, F 7 1 LeDof, 437

Dof domain
LcDof1 56
LeDof2 56
LcDof3 56
LcDof4 56
LceDof5 56
LcDof6 56
LcDof7 56
LcDof8 56
LcDof9 56
LcDof 10 : 56
LcDof 11 56
LceDof 12 56
LcDof13 : 56
LcDof14 56
LcDof 15 56
LcDof 16 : 56
LeDof 17 . 56
LceDof 18 - 56
LcDof19 : 56

Cl C2 C3 C4

Zinc-finger

Kl 2 LeDof HEPH S0 M3 IRSF 45 F I

Fig.2 Conserved domain of LcDof gene family members
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Fig. 3 Neighbor-joining phylogenetic tree of Dof in litchi, Arabidopsis and rice

Different shapes represent different species. The circle represents the Dof protein from litchi; the square represents the Dof
protein from rice; the triangle represents the Dof protein from Arabidopsis thaliana; different color branches represent different
subfamilies.

} LeDof2., LeDof4, LeDof9, LeDof13, LeDofl15, LeDof16., LeDof18, (5 38 PR 215 s B 1Y 36.84%, Hik
A Group 1, %78 LeDof FERFK G i 8 £, B 6 1~ LeDof, 43724 LeDofl, LeDof3, LeDof7, LeDof11,
LcDof12 il LeDof15, 5 HE PR S5 B Aiy 31.58%. % =K Group 11, %54 5 4~ LeDof JER KGR 51, 3
FIG B 26.32%, 4354 LeDof6, LeDof10, LeDofl14, LeDof17., LeDof19, Group 11T %45 LeDof
PR 5 fe /D, AU 14> LeDofB, i 3k IS5 BV 5.26%. 75 4% Dof F L5 51U IF Dof Z% AL
BUFE#EAE bR OC R B, 5 /K AE Dof 8 5 1 51 ¢ R 3k, Hof AtDof2.1 #l LeDof7, AtDof1.4 il
LcDofl, AtDof5.4 il LeDof6, AtDof1.2 Fl1 LeDof3 b B % [l I 5& A, #E0 DL | 75 A Dof 5 481/ 71 19
Dof 75 2E W) %% B fig E AL, LcDof5 #1 LeDof12, LeDof10 1 LeDof19, LeDof4 1 LeDof9, LeDof2 #il
LcDof15 i35 R R IREE A, HEDZ5 8L Dof #45k T2 07 T 3P A S8, A mT BEAFAE T RE I TTAx

2.4 ZFEDof RIEEEMFRIE AFFTH KL Dof KD G A 7 A SN A & 7 i ) ) e 2k 16 O, )
PR CRARIR & B B i RNA-Seq 5% 5 288 122, 3R BVEBE R 19 4> Dof 3k IR X Ry % S A Y
RPKM 18, 48 J5 H Heml 4 5k 4% LeDofs 1 RPKM {8 B4 (4l VE BB (K 4) . K] 4 BoR,
TER LT WA R B3 2] 19 A4~ LeDof 52 iy 235, (B R 35 F B A ; Horh LeDof7. LeDof9.
LcDof12. LeDof15 P85 AN A & B HIH R IA 5 058, 1 LeDof3 . LeDof10. LeDof16. LeDof17. LeDof19
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Fig. 4 Heat map for expression of LcDof genes in the pulp of litchi fruit at different fruit development stages
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H LR e
3 it ®

)% 53 R - DA 22 B R I R AR 7, TERE A A K kB SRR DR 3Rk IR ok 7 vp & #5 EE 2 A A
o BEE el f il P EOR 1Y & e, R BZ ( )Ah BE R 20 AT, TEA 27K X R GG 7 48 0
FAEYE B tr, C U EER 4122 o 05 . Dof B 5k VR A R A 19— 2855 Sk R, TEAE )
AR B R R Rk B AR AR . BTG THEY) Dof KK S G e A A Al A 40 B
IR AETE N B Z AP h - AT T S M AT e 0, AR S % 1R I FIKRE Dof Z A R 15 8., 3
T AR SR T e e A P, R AEYE B0k, FE S8 T 19 41 Dof K& P G805 il Bt o 38 1
LeDof B2 R i 4 85 I B BEAS AL PR T . ORSFEEFT | IRSFESIR. Ratif b, BRI RIR AT T 4r
Mo 3t W], LeDof 5% sf PR 2 it i) 2 BN oK PEER 1, 8 6 T AR, 31X 5 SR B0 | FiHIE vy
RIE—F Wit RGOS, X7k Dof BER FKWE#EAT T A M 45 . ZH P51 LS FIH
Dof J7Al &K H R G K EW, ¥ LeDof 434 4 AR, 45 R SRR IT . KiE . 585 &
FEEY R LT A SE A5 R — ) LR ST Dof FE KA 37 N 61 . KRS 30 AN . DR
35 AL AT T4 DB 4 NIRRT RIETE 1 S5 Dof & AL T4 B KRB
L, HCANE % 4 *F# LeDof2 . LeDof15 Fl LeDof16, & MR AYSEFE, #EMILL_E 3 4~ Dof HAT AT Y
Y. TR ERIETE 1 NI RIER Dof 7E 74 A R S Hh 2k PRI R R BBORE AR, 491 T I 5 e
1 4 LeDof3 . LeDof5 Fl LeDof12, #EM LA |- 3 4> Dof ELAT AT AYFE K S AE . 18 X175 kL Dof KEN K k&
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Transcriptome-wide Identification and Analysis of the Dof

Gene Family in Litchi chinensis Sonn.

DONG Chen, WEI Yongzan, WANG Yi, ZHENG Xuewen, LI Weicai

(Research Institute of South Subtropical Crops, Chinese Academy of Tropical Agricultural Science/Key Laboratory of
Tropical Fruit Biology, Ministry of Agriculture and Rural Affairs, Zhanjiang, Guangdong 524091, China)

Abstract: Dof (DNA binding with one finger) transcription factor is a unique transcription factor in plants,
which plays an important role in plant growth and development. Based on the litchi fruit development
transcriptome database the basic physicochemical properties, subcellular localization, protein conserved
domain, and evolutionary relationships of the Dof gene family in the fruits of litchi (Litchi chinensis Sonn.) was
analyzed by using bioinformatics methods, and the expression profile of the Dof gene family in the litchi pulp
at the fruit development. stage were determined. The results showed that LcDof gene famliy in litchi contained
19 family members, with LcDof encoded protein ranging from 157 to 497 aa, and that the corresponding
relative molecular weight was 17.70—54.35 kDa, with the isoelectric point (pI) ranging from 4.49 to 9.42. All
subcellular localizations of LcDof family members were predicted to be located in the nucleus. Phylogenetic
analysis showed that the LxDof gene family was divided into 5 groups (Group I —Group V), and that the
expression patterns of LcDof genes were different at different fruit development stages, of which LcDof7,
LeDof9, LeDof12 and LeDof15 were expressed higher at different pulp development stages, while LeDof3,

LeDof10, LeDof16, LeDof17 and LeDof19 were expressed low.
Keywords: Litchi chinensis Sonn.; Dof; gene family; bioinformatics analysis; expression analysis
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