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Abstract : Transcriptome sequencing was performed on individuals of spring ephemeral plant Iziolirion tataricum
from two different habitats: dry and hot habitat and under canopy humid habitat in arid Xinjiang. We investigated
the difference of gene expression between the two habitats by comparative transcriptomic analysis, aiming to discuss
the adaptive mechanism of I. tataricum to the hot and dry environment in Xinjiang. A total of 150 702 unigenes
were assembled from the raw reads. A total of 1 929 significantly differential expressed genes (DEGs) were detected
between the two habitats, of which 827 were up-regulated and 1 102 down-regulated. DEGs were enriched into
49 gene ontology (GO) items. Down-regulated gene were mainly enriched in function groups metabolic processes,
biosynthesis, biological regulation, cells, organelles, catalytic activity, binding activity, etc., while up-regulated genes
in reproduction, reproduction process, signal, transduction activity, etc.. KEGG metabolic pathway enrichment
found that down-regulated genes were significantly enriched in photosynthesis, carbon metabolism, amino acid
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metabolism and protein processing, while up-regulated genes in secondary metabolites synthesis related to cell
osmotic pressure regulation and antioxidant activity, and signal transduction pathways. The dry and hot environ-
ment inhibited the growth of I. tataricum by reducing photosynthesis and related biological processes. I. tataricum
maintained the homeostasis and normal functions of cells by activating signal transduction, increasing osmotic reg-
ulation substances and antioxidant activities. In addition, it was enabled that I. tataricum complete the life cycle
timely by promotion of the development process and reproduction process in dry and hot environment. This study
will provide basic knowledge for revealing the molecular regulation and adaptive evolution of ephemeral plants in
dry and hot environment.

Key words : adaptation; dry and hot environment; differential expressed genes; GO enrichment; KEGG metabolic
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1 #R5E7RE
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WHET 2EE (24 h), IFFRE, ZJagiitib b W T AR | SR RS e, AR R 2200 ik e s
BEIa) A BRI 2 Sk
1.3 SRNAREL. 3¢ RATEMZINF

KA Trizoli (Invitrogen) FEHUM F BRNA, F|FHEIEPHEE I H Ik FINanodropdU 43 GG EE T (ZEA#)
HEAT BRI A E fE. KA lumina mRNAFE 20 SCEM A& (Hieff NGS™ MaxUp Dual-mode mRNA
Library Prep Kit) (YEASEN) f#ESCHPE. EE G FlfHoligo (dT) WEERE M4i{bmRNA ; mRNA K Bifb
(94 °C, 5 min) ; WHEDNAA B ; FIFHREER (Hieff NGS™ selection beads) 41i{kcDNA ; 185 cDNAK IR
fipoly (A) & ; Hluminad®k ; YLl F B/ NI 5 SCUEEY™ 1S | FIHREEREEAS 3G 74 , 5%t Bk
/NHEAT AR (300~500 bp) 5 38 i E I LKA SO B, B A% B SCRE T T il it . e, A Be bk
B3GR ISCEE , k2 BilA TAYARA R, Al FHNlumina HiSeq X Tenill 577G #4717
1.4 3RBLAERINGETRE

g A Trimmomatic P B FAGEHE (raw reads) . ZBRHFNTRIEAFH] L1, BB RIS (QfH<20),
M 2 LR (reads) FEAFBTREAE20LL T BYTRAE (77 1 R/NAS5 bp) , EEREKEE/NT35 ntAYEC , 153
il E s (cleanZid)

# FH Trinity 2Bt cleanBi de novod 25 LA , 28 min_kmer_cov 2, HABRIN. PRERFE AL ITA
Ja » BURE NS SEAS R P K % AR VE I IR LR (unigene) , AAE NG S50 0T 02 % 751, B I Blast +£5 2
[FIFEATEKOG . COG . NR . NT ., PFAM . Swissprot . TrTEMBLEWE T RHE B, , PR Uniprot T RHE B A5 21 3%
RIAAA (Gene Ontology, GO) PAINREERE, FMIHKAAS (KEGG Automatic Annotation Server) PEF|KEGG:
LEEES
1.5 EREATGERINGEES

K FHDESeq 286 A= 3 [6] 1) I 25 25 LI, i e 4 A4F1% W FDR (False Discovery Rate) #21Ef5 P1H (QfH) <0.05
H&IE 22 74580 (|[FoldChange|) >2, FIFHRgplots22 {44 58 il i 35 22 S FE R Y R RS i TopGO v.
2.24F TGO T, X E—GOZ 2, FIHR Ik 55 A Fisher i Sl if 22 5 FR e S AR B A1 00, ik
EEEMGOYIRES 2 (0<0.05) . ffi HCluster Profiler v.3.0.53 TKEG Gl & & 524347 , FIFH RS 7 a4
W 25 57 23RN B SR AR A Gl B v 1) e AR 0L
1.6 HHMEHAEE MG

FE VRIS BT A e AR R R AR N R A BIR T, I cor PRETTIRFEA ] 1Y B2 JR ARAHOC R AR, AriAE
A A A DG
2 #HER
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PR BB R AESR R W T TR, T A A S AR R R I TSR R T AR A
5. b b /M N AR IEA S RC R E =R (GRL) .

* 1 SEFERMERDEESY

HE AR AR THAEBE(N=31) MRS (N=28)
MR /em 38.07+7.49 b 46.07 +5.96 a
i F S /em 27.39+5.54 b 38.57+6.10 a
A 7.32+1.80 a 5.14+0.76 b
AR/ 0.23+0.11 a 0.17+0.06 b
Mo /g 1.54+0.85 a 1.12+0.33 b
M b /0 A b 0.93+0.78 a 0.93+0.47 a
IR 6.03+2.17 a 421+1.83b
IS KR/ % 9.6+3.37b 11.28+3.8 a

- a, RN RA BE 2R (P<0.05); NHALR.
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2.2 HRAMNFER
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ST, RIS, T REA A Bray-Curtisih 25 R M A9 SR B , ARIESENIUREASS A Ry —A 3, BRI
AFAESRIREA R SR BA W 225 (K2) .
| A
H B 051 051 0.66 0.8¢ 0.1 1 TD2
{ as1 0.43 0.63 0.85 il 0.91 D1

—_— 042 D42 0.56 1 0.85 0.85 TD3
— a7g 0.85 il D58 0.3 0.68 TZ1
_— a2 1 0.86 042 0.43 0.51 TZ2
1 0.62 0.78 0.42 0.51 0.51 TZ3

L L F &8 & o

2 £ TBray-CurtislEEBEMFHEMNHERELEXR (D) REMREMERFEXRY (B
o AN THESERES (TD1I~TD3) ; BRI NAIERES (TZ1~TZ3) .
2.3 FERAAEER
S T 25 B R I TR (EQ207E98% LA L, GOR I TE46%~4T% e (F£2) . Mkd%e )5, 53
352 993 LA, 150 702 [RIFEH , N50K752 bp , It HE AR 12 389 bp, FHIHKE663 bp (K3) .
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TZ1 TZ2 TD3 TD2 TD1
A1) R 62 298 770 36 703 530 51 922 254 60 049 402 51 667 768
RTEEEAL/ < 10° bp 8.44 5.05 7.16 8.26 7.16
P /bp 135.53 137.59 137.98 137.55 138.58
Q2008 FE L6 41 /% 98.79 98.75 98.67 98.78 98.77
GCH=®/% 47.55 47.16 46.85 46.61 46.56

% 3 FHRABRERFI

i 4E| > 500 bp N50 KK E /M K
LIS N 352 993 167 126 960 12 389 201 663.49
[R1FE A 150 702 53 003 752 12 389 201 550.21

2.4 BHRAREIRER

RSB A 1150 70255, Horb: TERBERINREURE 243 78655 . KOGHUEF 18 22655 . GO F40 304
% . KEGGHEIEL0 92255, 16 Z /D—Ei e p 3 B BB A 50 4135, TERE TR BUR A S 96455
(F#4) .
2.5 HEEEFERA

T ST ALY, Rk Eh S EENA (Differentially Expressed Genes, DEGs) 1 92947,
Horps2r A 1R, 11020 T, 22 R IR R WA,
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HHiE e R IR BT TERSEH M E 28 %
CDD 26 400 17.52
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NR 43 786 29.05
NT 21 733 14.42
PFAM 17 575 11.66
Swissprot 34 628 22.98
TrEMBL 42 546 28.23
GO 40 304 26.74
KEGG 10 922 7.25
FRT 20— R 50 413 33.45
R T S 3 964 2.63
S 150 702 100

rgLT

S < <& ¥ '
-6 -4 -2 0 2 4 6
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e B L5 RPREEEAR (TD1~3, TZ1~2) BIER, ZEM k22 7L H R s BT A—AFEH, Log2 (TPM+1) fAFEIEH
RYRIR KA.
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x5 EFEAMGOMREEENZE
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GO%H 2 N IRRER % LT Bk
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KBS 37 56
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iS5 187 205 %k
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H: *NQ <0.05; **HQ <0.01.
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2.7 EFFREEFMKEGGEBRKREE

1530 0 E HAENKEGGHH (Q <0.05), Hrp Fifid@pg161, TS 141 (6) . TR
FEARMOCETER (IR RLEN | G a2 A0 | il CRLFEORIE E | BRI IR AR ) | AR A
FEE BN TR b R 82 W AR E AR W AR AR B, EAE ek 5 ERE | B A B R
P | AR AR AR A RN R L AMBREIIR (o-EJRRER | AE2E DUIGER ) . 28 WEH BRAYG B | ARG | 141
AP CBE B, X SEW) BT S RS W SRR OC , Z 5T AR A | TR AL 5 0 B A A A
EME s AN, R ZUFEIGALEE I (Mitogen-Activated Protein Kinase, MAPK) {555 152 L.

* 6 EREFEMNKEGGREBKRESE

KEGGE KEGGAR il ik HHEN 2 FIA HHEHT QfH
ko00195 HAVER 33 0.115 4.00x1072°
ko00196 HAVER-REHEN 15 0.052 3.38x10715
ko00710 il 1 29 0.101 0.47x1071°
ko04141 NS & N T 38 0.132 5.40 x x107°
ko00860 ST e S wiii) 16 0.056 1.90x1078
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k000901 s | e 2 Wy A 0 6 B 4 0.014 0.002
ko00965 FHSEHR A L 4 0.014 0.003
ko00030 SR IR 13 0.045 0.010
k000260 HER . 2 FZ R 2R 11 0.038 0.024
k000460 UK A 9 0.069 7.52%x107°
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k000430 A BERRFNIR A R A 4 0.031 0.002
ko00500 TERY S RERE A 16 0.123 0.005
k004010 MAPK/E5-3 #% 5 0.038 0.002
i k000592 - JRRFR A 6 0.046 0.005
ﬁég? k000450 T EAL A A 5 0.038 0.013
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ko04614 Renin-angiotensin system 3 0.023 0.024
ko04146 i A AR 8 0.062 0.025
ko00261 Monobactam biosynthesis 3 0.023 0.029
k000940 RREEYA I 8 0.062 0.038
ko00531 e i 3 0.023 0.040
ko00480 A BRI 7 0.054 0.040
ko00941 FEHETRAE YA AR 5 0.038 0.012
ko00944 BT 0 5 P 1 A 40 6 3 0.023 0.025
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R R Z FINH] , X AT BT IR AR o B R A TR A o R B2 SR IS RO A VR AR R
WA, VAT RERa XS ER =4 T B m 2. F40, Wl Uik & it sz B, il LB VE M AR
AR, AR AT R PR E R AE R, 0 S N A TR, SR K T AR
P RESRAR IR i BE AR — BRI SR, FRATAR BUMEER A 5l | Hoain Tt 22 AR i A sz 2 ]
S S ER an T E AR LR AR R 260,

T TV ZPURA OGRS R RIE , SR EA R EH TR , iz BT Y | e )
B ETIREE 728, SR HA T ER AT R T, and St FRER AR AuEse T, IR EHS
SRAREYI A B AU % R | PR | 5 S DA R B Y 25 S R R 2 B, XS
R R0 8 2 7E LB R i 07 SR A 114 S e T vl 6 R R 80— | e B Ay A e 7 SR e i HLA —
SIL[R] Y 43 AL 2. YR I AEAE LA B AR | {55 S AR 855 130 45 A i asd Pt il 4 F A
FHB3 =34 A U ARG | X AEp 200 i P IR e A 2h i H 185 |, ek TS an e
T EAEEAEAB -0, SREFATHES T, MR ORI HER . 2 A Zm . Sk
i RN EE | AR R AT A R R A QI s B IR 54N, a-WERRARACIST . 164 DU AR QI i L, 0 pRIR
FEYIERE BT &5 1 E AR IR 2 — , HAM =R AT e pui A KT Y B, e 4 D S 35 ) 22
R HEhl , ARV BESEAR PG N AN AEAS KRS TR A (WA ERE ) 1Rz, A EEES
FEACEE BT R AR R RBAE ™ AR X 1 B s B A AT T 4, TR B P St AR A 32 B 7K 43 i s 1
TP, VR RS A S B o 0 I ke o7 28 =291 | 7% ST AU AL SR SR R i 23, SR LA T R 1
SAUYRE ST, RIS T SO0 AN ) I 2R e NS PR 3 01040 PR ST | R arad A B | IR EA . &
o A B AR DC B 2 R B, A s bR A QR b A0 B i3, R A Az 1 T R a1 .

FEY R T RIS — R BV 2R 05 5 AL, TR0 1 2o B I P Ak AR L A B N A 5
DA R R . A2 B R A R, MBSO S A, B IR LR A2, AT Ca2 il
TS L RAH D 5 55 T 1 G R R 2 B R B R AL R sy 149460 | S 2355 S AH S S R - 1
JoipaE M i S PR (BB P | SRR | BLAILE ) Feik 2450, TR (Abscisic Acid, ABA) fEAMIA K
RE EYREARA: Y i R A T R R B, YA 2 i, AN ABA G BN, S ERALG
P R i i oy PR R T ARG R I, TR, ABAG A GHE R DN 44249 c2_ g1 FIDN49356_c0_g1 |
P, XA R TP ABARE R Rk, W EYIRPUS e ). M R EENIREN , feiEZ st
G IR A R L], AEARA B RN AT AR R s R0y 2EE AR (M (MAPK) 2
TR — BN PR SF 1 22 R ) 70 E R BR UG, £ 200 309 RMAME 5 I RIOR R s M el 5 1A% 3k, 15
YRR A X R AR, A5 -l B A A AR A . 8 L 3 R IR . TR L TR
AN BRI A) AE T RS, BT R T AE S B R FRMAPKAE Sl i MPK 33
(DN39790_c2_g1) L, ATREA BT LA B T 6E

AT S T S R A AR RS I T ARAEE ) — AN EE 2, BBV N R AR A 1T R AR T S . W
FERIL, S AEAEY AR R T I R Rk 2 i s S A TR TR 5 QSRR K A SRS L, A AR A T SRR
FER, 5 AR — A A A ORI B S AR R0 GOTHREFE R IR AT & BB ZS A AN o L oy
TIhEE . AL VR N 5 A A AR A SE N R BT B, BT AEREE X S R R ARV e 2
DT 2. S5 MR, N 2yt R R R B G S ST Redl b B R E AT
P, RATIE T SEMELS DARE B 55 RS BRI R, (iR F RS, (RIES
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FEra e TINGERIDRAT , e 52 AR TR JRTH 5 AR PREEARDN & RO, 5 R 3 W) S A6 o] T A AN AR o IE T8
FRAEAC, R TR R A 5 S R R e B e T AR R BRI R) AR AN R A= 3 SR A
AR BA RSN 225, IR L BO RS ) DL A KR B IR FIE ARG RE | X 2L ) R
TP,
4 g

TR IR AEE N S R AEMR DL SIS 2 E Y B, R PR )OS AN EE USRS R, AT AP
AR TS, AR N RIS, FE TR, SAEMRAE B AT A AR S A AURhE % LA 52
Fe it w3 L, RUIRRE BTG (5 55 5 | S BB AL, BT ey | Pre e &
AR NSRS | Z5H 5 BRI REIE R, BUSGE ARG , EFFIE R A KRR E . AL, K E R %oH
TR OCHE A IR B0, P2t T 5 R R R A R 7 58 A 1 Rl 3.
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