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Transcriptome analysis of a new strain of purple-leaf crape myrtle ( La-
gerstroemia indica) during leaves color changes
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(Institute of Agricultural Sciences of Jiangsu Changjiang River Bank District, Nantong 226541, China)

Abstract; This study was conducted on the transcription and bioinformatics analysis of a new strain of purple leaf
crape myrtle ( Lagerstroemia indica) during leaves color changes. A total of 145 338 contigs were obtained, and assembled
de novo into 53 654 unigenes, with average length of 1 186.25 bp. KEGG and GO enrichment analysis results showed that
differences in gene were significantly associated with some biological functions, mainly involved in the metabolism of the ri-
bosome, carbohydrate metabolism, plant hormone signal transduction and other metabolic pathways. Total of nine unigenes
involved in chlorophyll metabolism, two unigenes related to both chlorophyll metabolism and flavonoid metabolism and two
unigenes involved in flavonoid metabolism were identified by comparing the 58 unigenes obtained with the GO and KEGG
databases of Populus trichocarpa and Arabidopsis thaliana, which respectively belonged to 13 gene families including
DUF547, Polyketide_cyc2, Pkinase, Calreticulin, NAD_Gly3P_dh_N, Glyco_hydro_9 etc. They mainly participated in the
regulation of leaf color through the mechanism of oxidation-reduction reaction, energy metabolism, material metabolism,
and plant hormone signal transduction. The experimental results provide a reference for the study of molecular mechanism of

leaf color variation in purple-leaf crape myrtle.
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Table 1 The evaluation of sample sequencing data

JIT o5 4 G 491 B 755, Unigene Y NSO A2 229 bp, 4 %%
SEREPERGE (1), 345 1 Mapped Read 7] i F )5
L53HT

. N UY=L BbRiL Y G.C &g Q30
o & Fi i B4 5 51 e TR ID R

[E T ETR= SRR P AL B8 R AL (%) (%)
EIFEE 1 TO1 7 449 642 750 24 996 437 18 361 190 50.50 91.87
ENER 2 T02 8 163 098 312 27 336 100 20 721 968 50.86 92.39
HER 3 T03 7 805 696 038 26 123 290 19 926 535 50.33 92.08
EMEE 1 T04 8 144 339 834 27 250 805 20 845 995 50.65 92.22
EMEL 2 TO5 7 277 674 194 24 358 779 18 123 943 49.97 91.43
EMEL 3 T06 7 684 851 184 25 722 535 19 626 492 50.31 91.78
gt EL 1 T07 6 874 995 638 23 000 899 16 756 567 50.45 91.57
LEntEL 2 T08 7 605 846 546 25 473 645 18 722 903 50.15 91.72
gt EA 3 T09 7 549 727 182 25 282 499 18 687 976 50.28 91.76

g 57

=

I

®

x2r

Bliny

wIT

S 0% c e g i j Il mnopgqr s tuvwxy zalblcldlel

3

a:0~100;b:101~200;¢:201~300;d:301~400;e:401~500;f:501 ~600;g:601~700;h:701~800;i:801~900;j:901~1 000;k:1 001~1 100;1:
1101~1200;m:1201~1300;n:1 301~1400;0:1 401 ~1 500;p:1 501 ~1 600;q:1 601 ~1 700;r:1 701 ~1 800;s:1 801 ~1 900;t:1 901 ~
2 000;u:2 001~2 100;v:2 101~2200;w:2 201 ~2300;x:2 301~2400;y:2401~2 500;z:2 501 ~2 600;al:2 601~2 700;b1:2701~2 800;cl :

2 801~2900;d1:2 901~3 000;el:>3 000,

B 1 Unigene KEH %
Fig.1 Length distribution of unigenes

22 ERERREENH

¥ FDR /T 0.01, 22 55 80F C =4 VE N T dn
HERER A 15 3 AR 7 i e 2z R 3Rk R
HEATHEXT, JL0fi A ) 58 4c2e Rk N (| 2 %
2) ; LAGEI Sy X B, 1 A7 I A 1) 22 S R R B
BHERZ A4 7192405 5 1 sk B AR T8
g o [ gk 1 i S TR R R R4 0174,
Ve B AR 4.00~ 1 573.76, Fe K B IEH ID N
c49503.graph_cO; £ F JRIFE A b A2 5 Fpo g kX
I, 255 DEG /b, ok o A7 it 5 7F A7 % LA
FY 2 5 DEG %, Hh i R MR XEH ID 4
c41691.graph_c0, FIAMFEGAT 418.35,

O o
(=] ]
= =
‘OI (\I‘
= j=]
[_‘I F\
=S =
= = N
2 % B
o O AEEN-N
S =]
= =
NI OO‘
(= j=]
= =
'_‘I [\\
o =]
= =
1178
TO7_T08_T09 vs T04_T05_T06
B2 ERREEEHBSH

Fig.2 The number of differentially expressed genes ( DEGs)
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Table 2 Statistics on the number of DEGs
POy s o 2Bk [ 5 FE TIHFEMA
AT HENEH SEIR Feik AL SR ik s {1

T07_TO8_T09_vs_TO1_T02_TO03 4792 4107 4.00~1573.76 685 4.01~1418.35

TO7_TO8_T09_vs_T04_TO5_T06 1178 837 4.00~491.14 341 4.02~430.54

TO1_T02_T03_vs_T04_T05_T06 2 817 138 4.01~65.34 2679 4.00~404.50

23 ERFREEEIIBEERE

3T PEEE BLAST 23U ( E-value < 1e-5) 1 HM-
MER S40 ( E-value<1e-10) 423 Unigene 7515
COG GO %5 8 MR X (£ 3% 4) , T 5135
32 667 RS BB A, K BEFE T 000 bp

AN 35 AR TR T IRE MR D R AR R e Y
SEMEALTRPE  BEH S A 1 S (St e rp AL T
PESZSZ R

% 3 Unigene iEBHiTR

Table 3 Statistics on the annotation of unigene

DAL i DRI TR BB 53, 05% , T A A4 31 T BE 11 I T sk ks
Unigene 420 9874%(39. 12%) . Unigene § e<1000 1000
24 ERFTIZEEA GO HEMINEEE COG_Annotation 11 099 2 596 6 822

2 5ERFRIEXEHEE GO B FEHFTIE GO_Annotation 18 718 5324 9 896
X, 418 7184k Unigene 7£ GO ¥ i A5 2 AH & 1 KEGG_Annotation 12 585 31755 6 862
B Horp g 2 MRS A IS B A0 22 I NTE GO %) KOG_Annotation 18 989 5215 10 940
Pa e PR i 221k 56. 88% (181 3) , I RRAY R = Pfam_Annotation 22779 5793 14 413
Sl i M s - FIRE R (R 5) 3 Swissprol_Annotation 20 454 5908 12 217
el B 53 A, AW A BAER TR, Uni- eggNOG_Annotation 30 818 8 812 16 891
gene FRik 255 0 MUFAR VA ACHT L FE , M ne_Annotation 31 296 9118 16 871
FEAZH AU TR TEAMI LS 40 205 Brb A AR AT Al Annotated 32 667 9 636 17 331
*4 FRHNERKREEEHESIT
Table 4 Statistics on the number of annotated DEGs

#DEG_Set Annotated COG GO KEGG KOG Pfam Swiss-Prot  eggNOG nr

T07_T08_T09_vs_TOI_T02_T03 4 011 1497 1 856 1594 2531 3339 2628 3823 3638
T07_T08_T09_vs_T04_T05_T06 1 039 291 591 290 433 820 773 992 1031
TO1_T02_T03_vs_T04_T05_T06 2 280 784 592 1059 1569 1 944 1370 2171 1 924

#DEG_Set ; 2% 5 3¢ 15 K[ 4 44 FR ; Annotated ; 15 B B (1922 5 R COG - 2B 115 14 & [RIIR B 142 5 GO . BRI A IS BHE 4 s KEGG : 5 AR A 5
A AL P13 KOG : OB W) R AR 0 SR B 5 Pam : 28 11 5 56 e §IHR 12 ; Swiss—Prot : 28 117 9 B2 ; egeNOG - 2 1 11 2 [l .41 43

BrRE % s o ﬁg@fﬂ?ﬁﬂ’ﬁlﬁﬁé o

R5 GO HIEE3 KIREE LK GELH]

Table 5 The proportion of major function in GO database

GO HBHimE 3 KINRELZEAT & LLtdil (%)

25 AIAIEI e

(#DEG_Set) YR AMASY ST
T07_T08_T09_vs_T01_T02_TO3 49.83 27.17 23.00
T07_T08_T09_vs_T04_T05_T06 48.70 30.21 21.09
TO1_T02_T03_vs_T04_T05_T06 47.97 31.32 20.71
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H 7 544 1~ (23. 10%) Unigene 1£ KEGG %# ¢
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AL EC R 118 4> KEGG 1 (£ 6) , £k %) Heqk
H3RAF Y 187 2% DEG Al LLg /i 3 88 4~ KEGG
P BT AR RIS B 599 2% DEG 7] LI#
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Fig.3 Secondary node statistics of DEGs in GO annotation
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Table 6 Metabolic pathways ranked in the top 10

AR B o Y 22

ZE 5 FGRIEMNE (#DEG_Set) i Bk B (%) SilSS
TO7_T08_T09_vs_TO1_T02_T03 I AN 108 11.75 k003010
U Awi) 85 9.25 ko01200

TE TR 1 T 50 5.44 ko04141

IR G IR 48 5.22 k01230

TER MG 44 4.79 k000500

HYMERFE TS 43 4.68 k04075

Y e it/ W 5 A 43 4.68 ko00010

RNA iz % 40 4.35 k003013

=i a 35 3.81 ko00190

ISR g 33 3.59 k000230

TO7_TO08_T09_vs_T04_TO05_T06 A 34 18.18 ko03010
MY EFE ST 21 11.23 k004075

RNZEREYA K 14 7.49 k000940

TSGR A T T 9 4.81 k000040

/AW 1) 9 4.81 k001200

TER | REMEACIGS 9 4.81 k003500

FTT SRR A A 8 4.28 ko00073

N5 R AR 7 3.74 ko01212

e g 7 3.74 ko00010

PR R AR 7 3.74 k000620

T01_T02_T03_vs_T04_T05_T06 {Awi) 59 9.85 k001200
(EiHS 59 9.85 k003010

T8N T2 N T 39 6.51 ko04141

RNA iz 33 5.51 ko03013

= ia 31 5.18 ko00190

Y ez ik W 54 29 4.84 ko00010

N5 R AR 28 4.67 ko01212

RS G 27 451 ko01230

TR 24 4.01 k000020

W 24 4.01 ko04145
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Table 7 The DEGs with log, FC value more than eight times and annotation results at different leaf positions in colure-changed period

EFRIBILHE (#DEG_Set) W D log, FC FEPIHCEE (bp) FEK BB
TO7_TO8_T09_vs_TO1_T02_T03 ¢49503.graph_c0 10.620 920 828.88 B AR Y AN RE S A B
¢52058.graph_c0 10.610 710 410.00 J 3 B A7
¢50421.graph_c0 10.096 670 936.00 168 Ole e 1 THLEAY A Kk
¢57274.graph_c2 9.863 145 1 965.17 AR RACBEER
¢47073.graph_c0 9.629 891 783.00 FERe SRR i T
¢58159. graph_c0 9.286 087 1 154.00 il iz BT ATX1
¢47991.graph_c0 9.263 041 2 043.50 F-box/kelch-% 1 3 1 ( At1g67480)
52849, graph_c0 9.123 826 2 079.50 W rRE RS REA
€26990. graph_c0 9.060 468 1 294.00 FH MK E A
¢27117.graph_c0 8.944 177 836.00 e NG B
¢53710.graph_c0 8.835 734 1 895.00 1t 2 R S 2 kg
¢27281.graph_c0 8.801 827 2 715.00 KRR E G
¢53531.graph_c0 8.760 676 1511.00 GDSL Jis it/ JIg iy iy LTL1
¢51707.graph_c0 8.749 019 1 459.00 Cur 2
¢45240. graph_c0 8.673 921 2 185.00 B 17
¢31000.graph_c0 8.615 653 451.00 wIEREN
¢53718.graph_c3 8.586 218 488.00 ESMITS= iU
¢27013.graph_c0 8.551 246 1517.00 GDSL &/ N il APG
¢29938.graph_c0 8.544 774 989.00 T ) YABBY
¢37983. graph_c0 8.396 735 956.00 AR AN RS R
¢53964.graph_c0 8.381 486 1 050.00 GDSL [/ i Wi i ( At5g45950)
¢44309.graph_c0 8.362 634 1 953.00 HEEAR T RN
¢26948. graph_c0 8.074 160 1 800.00 ctr
¢27313.graph_c0 -8.017 840 841.00 e 0 I D
¢41691.graph_c0 -10.470 500 1 818.16 PUA ik
T07_T08_T09_vs_T04_T05_T06 c47073.graph_c0 8.941 690 783.00 Jeke R B i
¢31000.graph_c0 8.205 042 451.00 W ERES
¢30595. graph_c0 -8.189 620 1 107.00 LI N5 sk 7 ERFOL7
¢27313.graph_c0 -8.394 590 841.00 St 3 D
¢55207.graph_c0 -8.752 090 2 215.00 (EliE=Rtd
TO1_T02_T03_vs_T04_T05_T06 ¢49503. graph_c0 -8.228 590 828.88 S AR Y AN RE S A B
¢52058.graph_c0 -8.657 120 410.00 J 3R e R
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Table 8 The DEGs associated with leaf color and GO annotation

WM A IR i W S R R R E R PP Z AR R
F N PR AL e [ R FUR R 1 2549 2
5 TREH FR AR A

it JEF 1D BMKEE (bp)  BHEWE GO R
R A ¢42391.graph_c0 2 066.00 DUF547 Chloroplast
¢43468.graph_c0 950.00 Polyketide_cyc2 Chloroplast
c45897.graph_c0 2 396.20 Pkinase Chloroplast
¢47022.graph_c0 1 609.00 Calreticulin Chloroplast
¢49079.graph_c0 2 226.84 NAD_Gly3P_dh_N  Chloroplast
¢50079.graph_c0 1 601.00 Glyco_hydro_9 Chloroplast
¢50421.graph_c0 936.00 Pollen_Ole_e_1 Chloroplast

¢51707.graph_c0

1 459.00 HMA

Chloroplast

¢56217.graph_c0 2 370.00 Inhibitor_19 Chloroplast chlorophyll catabolic process
M2 S IR c47870.graph_c0 1 833.00 UFGT Chloroplast ; anthocyanin-containing com-
grap! P y g
pound biosynthetic process ; anthocyani-
din 3-O-glucosyltransferase activity; fla-
vonol biosynthetic process ;flavonol 3-0-
arabinosyltransferase activity
¢51138.graph_c0 2 405.84 PLNO0113 Chloroplast ; regulation of anthocyanin bi-
osynthetic process
Sy IAwE ¢29868.graph_c0 1 301.00 SDR Positive regulation of flavonoid biosyn-
thetic process
¢52763.graph_c0 2 107.52 BURP Anthocyanin accumulation in tissues in
response to UV light
== =z > Mo oA X BB =
3 i i T RERS I R HE SR T AR AR BRI R R 1 S
? Y

3.1 ET RNA-Seq HRAKEMMH BEFEN L E
A P B SR AT 8 G I A
AL E A R X A AN AT DR
D 1 TR BE 3 BE B2 5 DA Sk BF 2 119 2% 5 70 E
P R MR LG 5875 K 22 ( Gynura bi-
color) N Ginkgo biloba )’171 AE B AT
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