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Mo ER R BRIt BB A G R, 372X E 215 0 T A . ATF T A R SR e e e AL L
TR e U472 ] AR NAC 2208 SR I B DA HRER T L0 R Jame B FRIAREE, AR DUR K NS %, W
ot 8 T A LRI R ST TheIk, 4558 1 67 > CoNAC JERIZEMA , #E— MRl 1 & BRI IS5 M BAPE . RAHL R R
TAHME AL, T TR AR, IS CoNAC TEMA R 2R EME K FIRIEKT, FHRH aPCR % CoNAC 7E
AN FHAE AT AR R R EHE RS T R EREEATIRAE. (458 ] RI\AKAKKERFKR, 67 A CONAC T[4 N 17 AN
ANAC2 WBiRZ%, B 138, WANE R TN, K5 CoNAC HEFE MMM, DHUE AT ’éﬂzﬁmﬁi\
R B Ah . FETFRET R AR KT RS HEdE, CoNAC BEHAIRRIAEREA —EER, HRIETFET
B EET 2 AN B, CoNAC28. CoNAC51. CoNAC52. CoNAC56. CoNAC60 Fll CoNAC61 Zdkfx|ff T R fE s nse, Hk
IS BRI, fEEK)S, CoNAC28. CoNAC51. CoNAC52. CoNAC56. CoNAC60. F11 CoNAC61 Z5FEPK Mk e E ik RS F
Fadh, qPCR BMF 455 S, Kbk 53 MR A, 6 4 CoNAC REFTET RAFIR FHABH R R E FHEH, RELAEHE
TS ETHE FREI#a S . KAk 18 liAt, CoNAC28. CoNAC56. CoNAC60 Al CoNAC61 I:RZET-EMHA FHFILEL ELE
i, (45101 CoNAC HERKIEZAFFEE T2 Mia rifis, BHRERARRIEKPFEAR RS EFEER, &
HAH FA Rl R PR T AR [l A FNTMAS NAC e IR T-E— 2B Thae A es e 7 Ee SEAY,  JyimAsi SRR L i R 52
S ERR.

SEHRIR) R NAC BRI, AEMEERZESH: TR

Identification of NAC Gene in Camellia oleifera and Analysis of its response to
drought stress

Abstract: [Objective] NAC is a kind of specific transcription factors which is involved in the regulation of plant stress
response.lt plays an important role in the regulation of plants in response to drought stress.Camellia oleifera is an important economic
tree species in southern hills and mountains. the summer drought in the main producing areas has seriously affected the production of
C. oleifera. It is of great significance to study the response mechanism of C. oleifera to drought stress. [ Method] In order to explore
the expression characteristics of NAC gene family members of C. oleifera to resistance drought stress, the full-length transcriptome of
C. oleifera was used as a reference, through protein sequence alignment and conserved functional domain.67 members of CONAC gene
family were identified, and the structure, physical and chemical properties, phylogenetic relationship and subcellular location of each
gene were further identified.Based on the data of Camellia oleifera drought transcriptome, the expression levels of CoNAC in C.
oleifera under different drought degrees and rewatering were determined.And qPCR was used to verify the expression characteristics
of CoNAC in different C. oleifera varieties and different degrees of drought stress. [ Result] According to the phylogenetic

relationships, 67 NAC genes were divided into 17 subfamilies,of which ANAC2 subclass with 13 members is the most. The prediction
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of subcellular localization showed that most of the CoNAC proteins were located in the Nucleus and a few were located in the cytoplasm,
mitochondria, chloroplasts or extracellular.Based on the drought transcriptome data of different drought degrees and rewatering, there
were some differences in the expression patterns of most CONAC genes. It was also found that during the period of moderate and
severe drought stress, the genes CoONAC28, CoNAC51, CoNACS52, CoNAC56, CoNAC60 and CoNACG61 increased with the degree
of drought stress, Its expression continued to increase. After rehydration, CONAC28, CoNAC51, CoNAC52, CoNAC56, CONAC60 and
CoNACG61 genes were not expressed or decreased significantly.qPCR verification results show,In ‘Changlin 53°, the expression of six
CoNAC genes was significantly up-regulated under drought treatment, and the expression increased at first and then decreased.In
‘Changlin 18, the expressions of CoNAC28, CoNAC56, CoNAC60 and CoNACG61 genes were significantly up-regulated under
drought stress.[Conclusion] the results show that the expression of CONAC gene was regulated by different level of drought stress, and
its expression pattern varied among different C. oleifera varieties, which indicated different C. oleifera varieties have different drought
tolerance. This study laid a theoretical foundation for further functional analysis of NAC transcription factors in C. oleifera and provided
a reference basis for genetic improvement of drought tolerance in C. oleifera.

Keywords: Camellia oleifera; NAC gene family; bioinformatics analysis; drought stress

MZE (Camellia oleifera Abel.) , JEFRERFA FIARA MR A, SBIE . AR T IR A TH 5
UK ARAMEHEY, ZaR MM ERE Y. w24 KA L s e, SR, WTR50%, HAS
FAR G i, 4ok SR FR R 5 1L X A5 R RE IR E o R B 3% 7 b A A g i e ] AR e 2 4
Perm B H A RN EERS A 2019 RS, FRE M ASFE AL 6800 FE, Horbm eIk 1400 S5
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TR KR B B RSB A Y —, W A ERVE YRS T I ) ™ E R R e —
MR TR E FE 7 WL 2 B R, — RO R R R R, Hag H F XA 6-9 HE ISR, [FR
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AR Ak, SECCEIEIEIE R, HETE b Z R R . RAEE “bH TR, AT,
i 1A B 2= i T R A P AR S B R . R E ORI, fE KB AR, MR —
RHNHA . AEFRHUR SR R 0] BE RS E, 0, s iR R K, RERERLT ST R
L, B A GR, BB RE, MEMEKRER" WAMEE M, BRI, M EmAd kg,
e FREAKE b, FFEIH— R8T RN SRR RS, XOFEEES ST 2 aMEcER, b
SR T X B B PR IR KT I e sk R

NAC ¥k FRKIEREV A B ERK . M WERATFRiEz —, FESHHEEMNERKE
AR, Souer Ml Aida 25" "L WNEBRAFIFG IR R INT ML ATAFL/2 R CUC2 5=/~
NAC #Es%[RFo FFAHILLXT oAt SR B, NAM. ATAF1/2 A1 CUC2 Frdmhd it 4 (A UL A B s i RJE T . Bl
EENE A RKEDZIRE, HHEL N &AL, UG FR a4 NAC™ . Bt BINAC K NAM
M cUe FEFXS TR 4 A 4N T R 40 A B B R E Y, BE T X S S s e B o, A IR e
RETeAE . R R T AR R e, RN S A e e E T R . PR
B, NAC #E%[R T-7E MR T-Ra0d fh B M E . fli, Hu & KB, NAC #ip Thg
TSR PRI bl S0k, PR RS ALEEh, TR AR R, Duan ZUHE RN, EREEZ
BT Wia Iy, MINACsa FEAFHABEAL 25 Or 22 20 A%, 385 TR RH 0% 25 DR 3 08 SEFRRAE AR A4 PN 23 Dt H R e Ak T
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EJFRES, RUEERAET P T IEFARKREE . MeEIrHHEsRE T AVAC096 5 ABRE 456 &AL IR
ERRAE A ABA 53 S5 DR, (RABAARAAR I ABA £ 180, RAIE7E T T AR A4 1 I3 R T4, S

AT T MR it 7% =R K G A B CoVAC Fesk 7R, W & AN 2R ) R 4t
KEBAR R BAPERT Motif T, AR E A5, JF3 Tl TR HorR B8, 2 CoVACEA TR+
E A e EEAE K R RIRIEAKT, BJ5 R FHq-PCREGUECONAC  FR I B 53 FE AN [ 78 25 it PRI AS [ 574 o A 52
JE N RIFRIE R, BETTHR i e S b a8 (K 207 PR HLER, AR o) O F b 2 DR Y p i e e 43t 1
HSHEAMAMRIA R, BT BB

1 M55

1.1 #8}

HOAR I — B — A AR 2R OARER AT RE, (s A O KRR 18 FIHKCAR 53, 2019 4F 7-9 HAETL IR
KRR KA AT e, B 3 Mh—%, SR BAR S & D A5, I e 158 H R K 2 AN
FKE. RIBBEBR UK GHED. BATHR (8 K). H/K (HARTHE 8 KF) 3 M. RAEEK
FETRRTA 5 MR ENE LI E/KE, FoRE— A BANK M R SR BE . SR R 8 5K 4
FRAEH R KRR 85%~90%; ACEIH IRAHARTF, 28 8 RIS HIEEI/KE T EEHERKER 35%,
WEEEES 9 REKEXTHKF o 0 AITEALEERT . AbBEZE 8 K. RIUKIGH 5 RRAE, REERRARER LA 8 55
B9 ml. REMZH Y, LEEANBEATER, REE T-80°CUKFA B, HE RNA FZHL

1.2 75

1.2.1 #78 NAC A& B Fknk ] 69 55 i A& K Z &0 47

THEIFFIF NAC EAFH (https://www.arabidopsis.org/) FIZEH NAC 2 FF 5123, ff I A blast-
2.9.0+ FEJprf tolastn X PR A B =AM 7 R AR TR R, SHLE N -evalue 1e-5, -
max_target_seqs 100, -outfmt 6. Bl )5, WM R %€ HFTA A NAC HEF P Ei % NCBI ##E
JE ¢ CDD (http:// www.ncbi.nih.gov/structure/cdd/wrpsb.cgo) #EATAELRIRIE, iE A NAC 4ikgis, %
Br 0 A& R G o# KM ORE A . ¥ CDD I WE M BT A M i A [ b £ | ORFfinder
(http://www.ncbi.nih.gov/orffinder/), 381§ CDS FAIMEILIL T H1. ol X Lo FL /L 7 #1 il CDD
A Pfam IGUE, 18FIHAS NAC R FEEIEHER . ProtParam (http://web.expasy.org/protparam) 7E2E 45 Hr
R (MW | BIRSEHL A (pD) SFEERII— R 451, FIH CELLO v.2.5 (http://cello. life.nctu.edu.tw/) ik
A7 .40 58 AL T«

1.2.2 % 53t B # Gt fomd 4 312

FIF ClustalX2.1 Bk A 7 4558 H A CoNAC A FAI A ST (A thaliana ) FIZ5H ( C.
sinensis) H NAC A FHHATZELLLXT 0T, RFi2H MEGAL0.0 #AFFTFF, 1ERIEMR 51 FAT
#ti% (Neighbor-Joining method ) #4#t RGTHEILIN, S E JviAFA%rIE ( Poission correction ). Hox il B
( pairwise deletion ) F11000/X & ] Bootstrap fE. ff# H{ELFE/T iTOL ( https://itol.embl.de/ ) Xf i3tk it
174k MR 21 bboxsd 4 AR A, JE I 51 3k O KR > R I T NAC B FIEH NAC E AW
NAC [XIg, 7328771454 Ookal?dl SCHR, XM ZE NACHE [RIHEAT I 55 K 73 35

1.2.3 AR Rtk T MRS

R ST 7604 T B MEMES.0.5 Chttp://meme-suite. org/tools/meme) 7E £k i 2sNAC S it £ (A #E 47
TR 54T, WE S Bumotif il i K% H 920, motif K % B N6~60 MR FE R, HAB N AER G . 11
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TBtoolsH 42 .

1.2.4 KA H#ESHT

RIE AR WMFTREFAETE, FH Galaxy EEHEL DTG Salmon quant T 217465
“readsffimapping, KA [F) AL B (1 By A 0] FH S BCECHR 43 T3 B ST B0 B R s AL 2, TS NAC 2
I TPM ff, &5 TBtools 2|1k K

1.2.5 1Rt Ak R/ 69 & A AR X547

FEHCH A K AR L8 FIH ARE3% - FEA R 40 A0 P IIRNA, {3 H iScript™ cDNA Synthesis KitiZE47cDNA
W&, T -20CHR1E, T 2ZRRIENHT. it CoNAC28, CoNAC51., CoNAC52, CoNAC56, CoNAC6E0
A1 CoNAC61 K HE4T g-PCR I, SI¥IFHIMIRLFTR, WSEKNEFlal. ¥ Ara RS # e K &,
AT R SR R BT SE, AR IREINEE . REGRERNET, MRS, R 27
AACT T AT T B3 S ¢ Ol 78 B8 I 8 A 346 66 R PR AL X Rk &2

1 ENUOIEERE PCR 519

Table 1 Primers for quantitative real-time PCR

3[R 44 B SIFEI(5—3") H 179

Gene name Primer sequence (5'—3") Product
F:TCAAGAGTGGCCAGGCTTAC

CoNAC28 270
R:TGTATCTTCCGACGCTTCCG
F:TCAAAGCCCTCCCCTGTTTC

CoNACS51 298

R:GATCCACAGGCCCAGTTGAA
F:CTGTGCTAGAGCCATCGGAG

CoNAC52 576
R:TCTTGGGGCTTCTTGTCGTC
F:GAGCGCCCAAAAACCCATTT
CoNAC56 501
R:CACTGCCGAAACCCAAACAG
F:GGTTTGGCCTTGTATGGGGA
CoNAC60 236
R:GCTAGCCTGTACTCGTGCAT
F:TTTTACGCCGGAAAAGCACC
CoNAC61 251

R:ATTGACGTGGCCTCGTATCC

F:CAAAGAAGGGTGCCAAGTGA
EFlal 128
R:ACCAAACAACCGACCTACGA

2 RS0

2.1 % NAC RIEM TFIESEREE N

KREFFAE TR RNA-seq Ath blast SCEEREEA BT NAC BEFEAMBUTAIR R 5%, &
CCD I Pfam fE4H#H e 1t — 0 T 3 M IR A € 1 67 N1 NAC CRSFEEIRIN PP 51 . AR ¥ % e 40
HHEEE ) unigenes 45 K/hXT 67 4~ NAC ZEHEAT4% %5, B CONACL~CoNAC67 (% 2). iiiZF NAC
FHAREAER 8T R, 67 1 CoNAC JEE K/ A 423 (CoNAC48)~1911 (CoNACT) bp, 4afid iz LR
K FETE 140 (CONAC48)~636 (CONACT) 1], iXEEyZ NAC & [ I FE R K B AR {22 S K A 40
/T 15.65 (CONAC48)~388.73 (CONAC13) ku, SHIEM AR IELL; FHE0AMIE 4.54 (CoNACLL)
~9.65 (CONAC65) . [a], H 26 M RNBMEEAKR (p1>7), 41 MRNBRMEAR (pI<7): A 18 1 CoNAC
AT ETR BN/ N T 40, REGEEH, 45 NAC FERZEK 26.87% . CoNAC A 1.6~ F215R K R4k
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(GRAVY fH) #/NT 0, PFULHEREXLEM S NAC FIRE AR KER, HFHZHRRE. WA ME

PETIMZRE, BT CoNAC24 5ENAEM SRAR TN RZ A RIMAS CoNAC E A ARG %
%2 WEE NAC HEAEAER

Table 2 Basic information of C. oleifera NAC proteins

S AR I P Y (Zgves ¥ SZ s
2 g JTHRE oo % RRERN O BWAR  OTHRKR n
Gene 41| CDS(bp) HE MW(kD) B S Instability Aliphatic 4 IV 20 5 T
ORF(aa) pl index index GRAVY Subcellular
localization
CoNA 5.7
Cl 1098 365 41.35289 7 47.09 78.25 -0.511 Nucleus
CoNA 4.7
C2 1656 551 61.6185 1 36.46 65.70 -0.538 Nucleus
CoNA 4.7
C3 1683 560 62.69583 2 37.71 67.25 -0.527 Nucleus
CoNA 4.7
C4 1677 558 62.34645 7 36.75 66.61 -0.522 Nucleus
CoNA 4.7
C5 1341 446 52.70569 5 28.36 68.39 -0.574 Nucleus
CoNA 9.0
C6 1404 467 51.228 6 35.47 73.32 -0.676 Nucleus
CoNA 4.8
Cc7 1911 636 71.69433 0 41.26 69.26 -0.659 Nucleus
CoNA 4.9
c8 1749 582 64.61382 9 40.54 69.73 -0.593 Nucleus
CoNA 9.1
c9 1404 467 51.22702 2 35.97 73.32 -0.676 Nucleus
CoNA 4.8
Cl0 1890 629 70.6232 5 42.92 68.49 -0.61 Nucleus
CoNA 4.5
Cll 1437 478 52.84271 4 34.93 69.96 -0.448 Nucleus
CoNA 4.8
Cil2 1899 632 70.96056 5 41.77 68.47 -0.616 Nucleus
CoNA 6.0
CIl3 1023 340 388.7333 9 51.45 49.24 -0.777 Nucleus
CoNA 5.2
Cl4 1092 363 41.15577 0 47.04 52.01 -0.696 Nucleus
CoNA 4.7
Cl5 1683 560 62.54586 7 36.02 68.61 -0.464 Nucleus
CoNA 5.8
Cl6 1623 540 60.64119 5 39.40 78.31 -0.466 Nucleus
CoNA 4.8
Ccl7 1281 426 48.20273 7 47.27 71.34 -0.734 Nucleus
CoNA 6.7
Cl8 1203 400 44.92557 2 44.63 60.00 -0.603 Nucleus
CoNA 53
Cl9 1194 397 44.76814 8 48.46 70.00 -0.658 Nucleus
CoNA 7.7
C20 1125 374 42.26791 1 61.82 57.86 -0.849 Nucleus
CoNA 5.5
C21 1224 407 45.80752 4 46.64 70.25 -0.689 Nucleus
CoNA 6.5
C22 972 323 35.43611 9 52.05 77.86 -0.21 Nucleus
CoNA 7.9
C23 819 272 30.47321 4 42.46 57.28 -0.887 Nucleus
CoNA 6.3 Chloroplast.
C24 975 324 35.68541 8 53.27 80.59 -0.185 Nucleus
CoNA 4.8
C25 1275 424 47.93137 7 47.99 69.60 -0.753 Nucleus
CoNA 6.3
C26 960 319 35.13274 3 51.87 77.90 -0.219 Nucleus
CoNA 6.6
Cc27 1164 387 43.91964 8 59.29 72.53 -0.646 Nucleus
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CoNA 8.2

C28 837 278 31.43458 42.26 65.43 -0.758 Nucleus
CoNA 6.0

C29 594 197 21.99678 41.80 74.77 -0.44 Nucleus
CoNA 6.1

C30 1098 365 40.59863 44.48 65.78 -0.698 Nucleus
CoNA 4.6

C31 945 314 35.09683 37.66 56.53 -0.787 Nucleus
CoNA 8.8

C32 876 291 32.98727 48.84 63.92 -0.828 Nucleus
CoNA 6.1

C33 903 300 34.42317 53.74 58.60 -0.686 Nucleus
CoNA 8.1

C34 1092 363 40.99698 39.45 70.94 -0.655 Nucleus
CoNA 8.9

C35 696 231 26.24167 46.69 63.20 -0.626 Nucleus
CoNA 8.6

C36 1212 403 46.16577 54.54 78.34 -0.52 Nucleus
CoNA 6.6

C37 882 293 33.41904 54.15 63.96 -0.619 Nucleus
CoNA 6.1

C38 987 328 38.0036 43.40 79.94 -0.448 Nucleus
CoNA 9.0

C39 786 261 30.0191 45.03 63.03 -0.513 Nucleus
CoNA 8.0

Cc40 702 233 26.69318 48.73 64.81 -0.63 Nucleus
CoNA 8.8

C41 888 295 33.26033 38.25 63.80 -0.824 Nucleus
CoNA 4.6

Cc42 1230 409 45.82879 40.77 65.55 -0.679 Nucleus
CoNA 498 5.6

C43 165 18.45746 62.61 60.85 -0.731 Nucleus
CoNA 660 6.4

C44 219 25.00201 33.34 60.85 -0.797 Nucleus
CoNA 996 5.2

C45 331 38.73294 48.01 57.43 -0.985 Nucleus
CoNA 741 7.0

C46 246 27.83922 55.55 55.89 -0.742 Nucleus
CoNA 561 9.4

c47 186 21.28826 37.39 63.44 -0.656 Nucleus
CoNA 423 5.0

Cc48 140 15.65498 54.38 42.64 -0.885 Nucleus
CoNA 705 9.5

Cc49 234 26.56851 43.88 60.73 -0.617 Nucleus
CoNA 1167 7.7

C50 388 43.92922 57.29 63.12 -0.672 Nucleus
CoNA 1041 39.50864 6.3

C51 346 5 43.46 60.87 -0.674 Nucleus
CoNA 1002 6.3

C52 333 38.26488 39.68 57.12 -0.870 Nucleus
CoNA 1212 8.7

C53 403 46.23782 57.12 78.34 -0.519 Nucleus
CoNA 723 8.7

C54 240 27.36882 53.74 60.50 -0.693 Nucleus
CoNA 639 9.2

C55 212 24.60106 26.72 52.45 -0.83 Nucleus
CoNA 993 8.7

C56 330 37.14167 35.89 61.73 -0.638 Nucleus
CoNA 43 7.1

C57 280 32.25665 45.89 64.75 -0.677 Nucleus
CoNA 912 7.9

C58 303 34.45441 43.67 61.39 -0.503 Nucleus
CoNA 376 7.0

C59 291 33.48401 45.18 69.04 -0.638 Nucleus
CoNA 537 9.5

C60 178 20.70373 43.59 64.21 -0.847 Nucleus
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CoNA 846 6.4

C61 281 32.11737 0 51.09 58.40 -0.725 Nucleus
CoNA 1281 4.8

c62 426 48.18471 7 48.77 71.10 -0.736 Nucleus
CoNA 1275 5.1

Cc63 424 47.73311 0 46.33 68.16 -0.799 Nucleus
CoNA 990 5.5

Cco4 329 37443.72 8 47.92 50.27 -0.722 Nucleus
CoNA 453 9.6

C65 150 17.30967 5 36.26 61.81 -0.783 Nucleus
CoNA 1908 4.8

C66 635 71.33404 6 41.74 67.53 -0.613 Nucleus
CoNA 702 8.5

C67 233 26.6312 2 48.65 66.48 -0.615 Nucleus

2.2 Jh%F NAC BRRTFLEMIE I

{51 25 A T 1 0 RS A K 0 — BT I8, 5 7 26 RO BE R (motif), 41
R R SRR (X BT B 7 IO, JRZ O % 1 OGS 5 B0, 53T GeneDoc MRt il
NAC B TR FILER (B 1), RIMZE NAC BT (17 1 N SAE R R T 1 NAC %544
B, (0 150~160 ANVEIERS), 1K IFULARY 420270, JEAh, T3 NAC SRR i T /0 MOER A
RIEHH NAC LEHIAN, K% BOER BT 5 MRS T 45K, (A~E), B1 CONAC JERIZE LIS R
BT R AR

1071



EFINHIE N EY SN S16 MABHE B Fi 7 237

seskEissssnuesvente

seafy sese esssisssdeiiacEEZENEIE

o

VTR TIEEITI

.....

by U i

Bl 1% NAC AT
Fig. 1 Sequence alignment of C. oleifera NAC proteins

e LEZRHER A B ARERAE A5 A~E, ZRHE T 771 Logo AR RL ML 45 K3l i LR <77 571
Note: the positions circled in the red wireframe represent different substructural domains of A~E, and the Logo below the wireframe represents the

conservative sequence of the corresponding subdomains.

2.3 JHZE NAC FEH motif 0%k

CoNAC R FEHIEM T 20 4~ Motif XFilAH NAC EASHTER (F2) , Ak NAC ZKikH
M SR IE . AR 2R S A R ] R GG R SR AR A (B 3, R B IE I A T
FER DI feta € T 5E . #H motif £ CONAC FEPR Z e b I Bt AT FE P, Horh motif 5 Hi B 65 X, motif
6 P 62 ¥k, motif1 HIL 58 ¥k, motif2 F1 motif4 H ¥ 56 ¥X, motif 7 1 motif 10 HHI 12 ¥k, motif 12 Al
motif 13 H ¥ 7 X, motif 8 Al motif 9 H I 6 ¥k, motif 11. motif 14. motif 19 1 motif 20 HIL 5 X, motif
15. motif 16. motif 17 Al motif 18 ¥ 4 ¥k, motif 7£ CONAC F: K 5 ik b H B S e ) SL i L 2, 3
Wy Hr motif H5E ALK, KB motif 5. 6. 1. 2. 3 Ml 4 435X CoNAC #EsRF N i 5 AMESE
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MEE5H A~E.

.
VL o
T3 C B TR 1213041891 10990 513253 430 037303303 2.0 54 54 30 37 5020 48 41424 4

motif 2 . motif 12«

e b o
motif 3 motif 13-
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motif 4 - mot|f14u

R
motif 5 motif 15 - ;
motif 6 - if 1 1 I"' ‘ ‘ Q “ | AR

T 1 n‘ |.< (AR PRPA O RN

motif 7 motif 17
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21934166 17 1010 70 51232478 27 3073 30 3373334353637 3930 0 14243 4446006 40450 8152 5 45590 47 54 0 80

motif 9

motif 10

2 HEEF NAC EARRTEF
Fig. 2 Sequence logos of CoNAC domains in C. oleifera

H: Motif 1~20 RFEAF MR REEER T 5, A motif T AL B A PLH RPN IGD, SR AL BAL fR 3 e
Note: Motif1~20 represents different conservative amino acid sequences, and the fewer amino acids that appear at different positions in each motif, the more

conserved it is.
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Bl 3 NAC FE RIS AR A DR S 2 7 7 A
Fig. 3 Distribution of conserved motifs in the NAC gene family members
1R NAC R F R R BR 047, R MEGA10.0 AR SBALAH ISR (ND M RGHEUR, A-P ARRISHE R R A REA R

703 RN NAC 2ER ZK R motif 7081, ARG BHRERR AR K motif; TR NAC JEE Z R sF 4 s i -

Note: I represents the phylogenetic tree analysis of the NAC gene family of C. oleifera, and the phylogenetic tree is constructed by the adjacent linkage
method (NJ) of the MEGA10.0 software, and the different colors represent the classification of different subfamilies; Il represents the motif analysis of the NAC
gene family of C. oleifera, and the modules of different colors represent different motif; Il represents the conservative domain analysis map of the NAC gene

family of C. oleifera.
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& CoNAC F:[H. fEHELIE R E ML —28 NAC FERELN S Thhe B3 ELaeAAL, a] DAVE kil
Mzt NAC EEHDIRe I 2K .

LOVN
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Kl 4 JZE. ZRMAEEETT NAC HORRHEEL A
Fig. 4 Neighbor-joining phylogenetic tree of NAC in C. oleifera, C. sinensis and A. thaliana
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Fig. 5 Expression profiles of CoNAC genes under different concentration of drought

A ARTEME THTH CoNAC R IAE. RiABIMESTH— G EIEMNE, LeffaRilk, HEeRRIERL.
Note: heat map of expression of all CONAC genes under different drought stress. After homogenization, the value of expression appears in the heat map,

with red representing high expression and blue representing low expression.
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18. Kk 53) ARk, 4R ER, X2 CoNAC FERAEASFT- Ml N AR hf A 74 ik B %
o Hrp, ZEKAK 53, CoNAC28. CoNAC51. CoNAC52. CoNAC56. CoNAC60 Al CoNAC61 #[X7E
T RAFE A E) B RE LG, HRAEHERMB L LG FRIES, XE5REE (B 5) 4
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Fig. 6 Expression patterns of 6 CoNAC genes
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