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Transcriptomic data analyses of rhizome of Souliea vaginata via Illumina
high-throughput sequencing technology

LI Yi-min', PENG Liang', YANG Bing-yue', ZHANG Ming-ying', REN Ying', CHENG Hu-yin', WU

Hai-feng’, ZHANG Gang'-*

1. Shaanxi Provincial Key Laboratory for Chinese Medicine Basis & New Drugs Research, College of Pharmacy, Shaanxi
University of Chinese Medicine, Xi’an 712046, China

2. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing
100193, China

Abstract: Objective To obtain the transcriptome dataset of rhizome of Souliea vaginata Methods Using the high-throughput
illumina sequencing platform Illumina HiSeq™ 2000 150PE, a rhizome transcriptome dataset of S. vaginata was obtained, followed by
systemic bioinformatics analyses. Results The transcriptome sequencing analyses produced to a great number of 63 322 086 high
quality clean reads. Trinity de novo assembling resulted in a total of 52 575 unigenes with an average length of 909 nt. BLAST
analysis indicated that 28 842 (accounting for 54.86% of the total unigenes), 10 712 (20.37%), 9 245 (17.58%), and 11 559
(21.99%) unigenes were successfully annotated in the NR, Swiss-port, KOG, and KEGG databases, respectively. GO classification
contained the basic three major groups, including biological process, cellular component, and molecular function, and 45 subgroups.
Among them126 KEGG standard pathways were designated, of which 17 were defied as the secondary metabolism. Of all unigenes, 2
215 with protein coding sequences were predicted, and 55 families of plant transcription factors were also identified. MISA prediction
yielded a number of 4 609 simple sequence repeats (SSRs), among which the tri-nucleotide SSRs were abundant with 2 106 (45.7%),
whereas the penta-nucleotide SSRs were relatively less, accounting for 2.9%. Conclusion The transcriptomic characteristics of S.

vaginata thizome were revealed by the high-throughput Illumina sequencing technology along with bioinformatics analyses, which
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would be of great importance for the functional gene characterization, secondary metabolism pathway dissections, and their regulatory

mechanisms in S. vaginata.

Key words: Souliea vaginata (Maxim.) Franch.; transcriptome; functional gene; metabolism pathway; simple sequence repeats
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1.2 RNA RS CEHE

K F EASYspin %) RNA P $2 BUR | &
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HL 3K NanoDrop™ 2000 436t (Thermo Fisher,
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FIH Nlumina HiSeq™ 2000 150PE X} # =L
SRS FE AT SR T . W R AE B SR
ZHIE IR (base calling) A4k N7 554 5 467
H1| (raw reads), ZHHEIAL Y8 BRI AR AL
FHREA RS ET A (clean reads), FF|H %%
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Fig.1 Length distribution (A) and reads coverage statistics (B) of S. vaginata transcriptomic unigenes
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Fig. 2 Species distribution of S. vaginata transcriptomic
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= LR 25 #4524 unigenes 2 5 KEGG i i@
PRI N 5 Koy AL #E Ceellular processes) 498
% W5 B 4 (environmental information
processing ) 372 %k . AL A5 B A H ( genetic
information processing) 2 793 2k 1R} (metabolism)
5668 ZXFEHL RS (organismal systems) 294 %%
6 041 4% unigenes K75 126 A KEGG FrffCiHmE,
FE I R AR B R/ IMRIHE T, BT 12 MR
PG ENER 1, XE@EEKA ) unigenes FUE K
T 200 %

KEGG fRigH# % 73 Hrik &3 513 2% unigenes
5= Eihds. R AU, WK, AE RS
NG AR IR 17 NIRRT R R (R 2).
Horb, RNRIE G BACAIER (ko00940)
R ERZ, N 1244 WRNEYEREDE K
(ko00900) FERIEERZ, N 78 2%; SHKME b
RAEMER (ko00906) A KIFEHA 34 % 41
A 38, 33 /™ unigenes HE LK. URIE. MEAEA
YIBE (ko00960) B 7 W bk 8 A= W A 4 & BSAH OR
(ko00950); 24 %k unigenes 25 —iiZRAEWE K
(ko00904 ) ; fis 2 il A1 =il KAk & W) 1K) A= 10 & 1k
(ko00909) FENAT 10 2%; MIHERIFIACE, 165 K.
T IR DA B B I R B %) A T B A R

F1 FE=+t4% ! unigenes KEGG @IS TLIT
Table 1

transcriptomic unigenes

% 5 AR I %

KEGG pathway analysis of S. vaginata

unigenes #(& &7 /% @ 1D

1 A% 397 6.57 ko03010
2 WK E AR 338 5.60 ko01200
3 Bk 325 538  ko03040
4 FHRREDA R 302 5.00 ko01230
5 NS EE N L 290 4.80 ko04141
6 RNA #¥ig 251 4.15 ko03103
7 NERS AR 245 4.06 ko00230
8 -9 5 B HAE 243 4.02  ko04626
9 JERFITEREACU 224 3.71  ko00500
10 MYIBHRESHS 218 3.61  ko04075
11 WHEEH 208 3.44  ko04144
12 ZENFRIEARRE 202 334 ko04120

b, BTES Z&ZUF.
2.3 CDS fAEEREFHH

Xt 3 =20 A unigenes ) CDS #4747,
It BLAST bxt3E3k18 CDS 741 28 584 4>, FIH
ESTscan ${#i5 0 H13K45 CDS 741 2 215 4. HerH
FHNAINA 55 AL, Fo bHLHLERF.C2H2,
bZIP. NAC. FAR1. MYB } WRKY 28534k, 8
B =AM BT A2 e i AR (] 5D,

*2 E=-+t4FH unigenes X ENK B KEGG B TR
Table 2 Secondary metabolism KEGG pathway annotation analysis of S. vaginata transcriptomic unigenes

s AR T B unigenes #(F i b/ % JE¥E ID
1 RRREBEE K 124 2.05 k000940
2 RN E RAEDE R 78 1.29 k000900
3 REUAEHIE R EZR = 38 0.63 k000945
4 B URNE. MHLRE AR VIBRAE M)A R 37 0.61 k000960
5 KA b REWE K 34 0.56 k000906
6 - EEWR S SRR ) AR ) 33 0.55 k000950
7 FRE MW ENE L 32 0.50 k000908
8 K ENE R 32 0.50 k000941
9 KA M R 0 P 24 0.40 k000903
10 ZERAEYE R 24 0.40 k000904
11 TSR E ABR I A& ) 18 0.30 k000905
12 FAIR B- N BRI B A 13 0.22 k000261
13 525 F1 =il RSP B K 10 0.17 k000909
14 MM ] F AR 5 0.08 k000232
15 EH RN G 5 0.08 k000942
16 T A A K 4 0.07 k000966
17 L T T ) A 5 2 0.03 ko00944
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Fig. 5 Transcription factor classification of S. vaginata transcriptomic unigenes

2.4 SSRs 4¥ERHT

FIH MISA #4555 2 unigenes #£4T SSRs
M (£ 3),3 979 4 unigenes 113t 4 609 4> SSRs.
Hrp, =B ES SSRs HERFEE, 2 106 1
(45.7%), fEiX2Z % AAG/CTT KA1 LL ) 5 7 o
Mg EEH . SSRs E K, A 1669 1>, 15 SSRs

MM 36.2%, A AG/ICT EE R ERZ.
VU BB R S B AL B 5 20 TR 379, 322 AN, &b
8.2% 7.0%; B Kk E G MR, LG
2.9%. AN, BRI SSRs HE H T E ML
— AL, HhEE 5. 6 MG, BE 4.
7T IRIIIRZ.

#* 3 H#H=-t4% %4 unigenes SSRs 7 #7
Table 3 SSRs analysis of S. vaginata transcriptomic unigenes
iy MRACAE it L%
4 5 6 7 8 9 10 112 13 14 =15

THHEER 0 0 654 322 236 176 113 57 26 4 16 65 1669 36.2
=X E T 0 1253 469 221 7330 28 11 2 9 7 2106 45.7
7Y 5 B = 285 54 26 8 5 1 0 0 0 0 0 0 379 8.2
T E S 100 23 9 0 0 0 0 0 1 133 2.9
B 226 65 6 10 10 4 0 0 1 0 0 0 322 7.0
& 611 1395 1164 561 324 211 141 68 29 13 19 73 4609 100.0

3 iie A& R PR S Bk

ARk, AR I R AE A B A R 2
K& BUEY SR FROT M ATz, RS E R
BE O, AW E R llumina HiSeq™ 2000
150PE Wl 71 &, AT RO B2 =1
G S LI AT o 3 =R 25 vl = I B9 240
6.3 G, MFHERE. ™k, FIH Trinity de
novo %%, 93.9% 1) i i reads 2 5241%%, L1535
52 575 % unigenes, J7 ¥ 5 reads 43 A7 X IFRT
AP, ¥ unigenes [FAIE BEER, HIEHEA
s SR G R, BRI R RIS R AR S 2R T
W = BRI R IERHE, NIRRT =B KR
B AR, HRRESAEYF i IR R 1

LT e 0 U ) B o AH B R AR )
o 2T R AT I R R AN T i 4 26T A
% F|H] BLAST. Trinity!'?. ESTscan!'%% % i 4
A, X 3E =B 2 unigenes P TIER
FThfgsr2. 2T BLAST 7047, B Ff unigenes
5 NR. Swiss-port. KOG. KEGG %5 4 K¥¥a = Lb
X, JERER I unigenes 3% 28 887 2%, b & F A
] 54.94%, HAx 23 688 %% unigenes JF AR IRIFIERE,
RE5OENTEEST, ABE gl Hralol
Bk T 2 UR B 1T S gy o e SR 2L R 45
FAeh, YT EE =L S T AR KR T AR A T
AE M AR F1 1 unigenes .
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T 3 B DLk B 78 DU B = i 0 S5 SR e B LR =
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B IR0 & DA 48 s 7 =R BRI o e 2 = i R A
Y& RIS AR R L2 2R

RRREMFEFRBEEDERKKE LB
3T N TR B A o BT R A S DR T B
[ PlantTFDB 4.0V 4 58 N5, Horbr AP2/ERF.
bHLH. MYB 1l WRKY &K E/EEY40HE H 2%
[ TSY T AN by el el li s (NS LR IV R
Zii—/N T R2R4-MYB ¥ 3¢[H 1 SmMYB36 5
H-2K bHLH 5% R BLAESL[R A S 00 A AR AT
WAARHI! . AR 3RAF A0 =L unigenes 5 5 [A]
T F 8 7% PlantTFDB 4.0 #0482 vb 55 N5, Wt
3 =LA il S AR S B A R S A ML 5
=B 5 AR 45 S DA S SR R T
J%% unigenes BRI Z , A TR AW AL = LGk,
P 248 Ko A ok 5 5 IS R o AR A I B S5
ML T o

SSRs fi§fi EST-SSR FlJE K2 SSRs 2 FhsAd,
Br 7 B A E K4 SSRs FEAAR £i4k, EST-SSR Htfy
BEAR S0 A AR« 8w I 50 R FH 26 1 4
HLTELEY 2 B T8 2 R o T s id S50
FRUO20L RS AE T2 L) MISA 2047, K4 T ¥
=R ZEHE A 3 979 4 unigenes ] 4 609 /> SSRs
Prri, SSRs MRURZFF G 28 B RS LT IR I A
%, K= LRRNANEGREFEER SSRs.
ERERAU=ZEFRNE, SUZTFERAT & Bk
2o X5V =R EE RN 1 EEAEYK
T KB TE I e b R — 200, =B

B ES SSRs ' AG/CT KMiR%E, =HHRK

HE A AAG/ICTT M %, X 5T, FHa

P NSPEY R L CT. AG IR B

SSRs N EERMAFOMAF, (HEE=FHEE

SSRs KA —H. n] WAL HHHY) SSR ER EH
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