Botanical Research 1HYJ%Hf 4L, 2023, 12(4), 200-205 Hans )0
Published Online July 2023 in Hans. https://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2023.124027

TR FT PR AR EE U E B B (K138 (3 SR 3 4

HEw, BRI, ¥ &, EEME FWE
R A KA E VIR A BOR AR, WiFE Kb

Woks . 202345 H11H; FHER: 20234F7H10H; & HM: 20234F7H21H

HE

R BRI & B¥ (Homogentisate dioxygenase, HGO) AL R E R [Z BRI B = KM . HGORZ &R i
PRI AEK . EHF TR T hgo AR A BT A2 24 (1 3% e AL HEAT 40, IR AAHGORS M BE FF AR K L
HREY, REBENFERE1413NERAREFEEZR; BH 7N EBEERTHRPRE LA, 6724
EFERDTHEFRIETH. GOURERER, EREFNEEEEEAKEMM., FERRE. AHHK
RGHEEE . KEGGEBIMTER, ZRERNFEY KRN RREDER . KEWED S B MAPKES
B, ARERAE. HYBRESES. ERTEERNESER. AL ERYUHGON sl mAE
ARBENE BB RE SEFERBUETEK. ZHRAEETNT— PR ABEREEREEED
H i T B B RE Al

ES 0]

WETT, RBRINEE, BREREERE, BR4A

Transcriptome Analysis of the
Homogentisate Dioxygenase Mutant of
Arabidopsis Thaliana

Zheqing Chen, Jiani Liao, Chao Hu, Chunmei Ren, Lihua Huang

College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha Hunan

Received: May 11", 2023; accepted: Jul. 10", 2023; published: Jul. 21, 2023

Abstract

Homogentisate dioxygenase (HGO) catalyzes the third step of tyrosine catabolism. HGO mutation
promoted growth of Arabidopsis. Transcriptome sequencing of the hgo mutant and wild type was
performed to elucidate the mechanism of HGO function. The results were as follows: 1413 diffe-
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rentially expressed genes were identified between the mutant and wild type. Among them, 741
genes were up-regulated, and 672 genes were down-regulated in the mutant. GO annotation anal-
ysis indicated that these genes were significantly enriched in auxin response, amino acid meta-
bolism, and glutathione metabolism. KEGG revealed that differentially expressed genes mainly
participated in phenylpropanoid biosynthesis, flavonoid biosynthesis, MAPK signaling pathway,
glutathione metabolism, plant hormone signal transduction, starch and sucrose metabolism. The
data suggested that HGO might regulate Arabidopsis development by modulating phenylpropano-
id biosynthesis and plant hormone signal transduction, providing a basis for exploring function of
tyrosine catabolism in plants.
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1. 5|

Tk 0 TR A T T 2 2 e A IR ) 30 0 O TR T TR LS A A 1 2B R B R s TR BB TR 28 IR B R XU
4l (Homogentisate dioxygenase, HGO)f# 14 ¥ i 1 Kk Lk £ 2 s B ok Ik 21 L BR 4 B oKl £ LR 5+
AN AE #H 2R Ik 2.k 2 1R /K SR B AL B N B IR P ZE P R IR Tk LR AAE B R IR FHl I = R
TEIR T AR[L]. BESR AR R 4ERF S A KR B b 75 AR IR A2 . IS RR A S L AR I . X35 6 2 D
P WU A TG RN A8 1 2R I 2 T 2R /K A R 78 2% 5| S B ) s 20 W2 IR [2] [3] [4]. HGO RAZ £ 5| R N JR
1% PRI [5] - TEREAH , B SR A 1R Z AR B 0 & TR [6] 0 — L ER AR A AE I A KR E
i Bk BAZHME6]. Kk, KEBFFCES TRV IR K AP0 G, 1 s 2 R B A AH ST
FORART IR > o —SERE FUR B, B RR B A A DG SRR 2 52 A ) K B o 9 WIRE A R Tt £ Tk £ B K A
B2 R R 2 R B R ST UK BB R B [7] [8]. BbAh, M FHEEAMAER, MR 2
P N RE R, LR AR AT RETEAE A M B R S B R B SR AR (9], RS TR RS T S R IE
S R B R R A IR, HRH TIAE TSR IR, i REHE A E Y+ 1 DR %A 5
EIEE.

HGO ZMZ MMM EER. HGO RS FHEKTM EM Pl RmiRkEN IR ER, I it

T BRELF I HIE[10]. KFE HGO FEH A2 ABA FIEE a2 T E#E[11]. EMEIFd, HGO
AGFER R —A, HRIEZ TR BEE2[1] [12]. HGO KAl B 7+ i1 rh & mik EE R IR 2B
FR[10]. FRATRTIIBE e KB, 76 MS 55373 A K, hgo RAS A LLEF A= RURI AR R [13]. X LEHT Ft 45 5 H B,
HGO A KA WTEM. HAl, HGO Mt A K FHLEIIAIE 2 . FEs oy Hr & i i o 2k
YIAH 2B AN MR AE RS 8 K B I ECAE BRSPS AR AT I P, T R SRk b (0 2R TR 2 L
[14]. ZFARY) Z S FAEYER R [14]. B iTA Y hgo AR PRI A I FUIR B I . AHIF 5T
IR hgo RASMAE L Ferh A KR, R il E RN, HeEC B BT A2 R R I A R AR 1
o 2E SRR SRR, R 22 R B DR (1 T RE A E B ATV RE . AT HGO sema 4l rg I AR K K 4 0L AT
g5 Rn] Ayt — D PR TR IR SRR AR AR 1 T e B4 Al

DOI: 10.12677/br.2023.124027 201 )5


https://doi.org/10.12677/br.2023.124027
http://creativecommons.org/licenses/by/4.0/

MR 25

2. MRSE
2.1. #H

5 4 U4 B 7 (Arabidopsis thaliana) Columbia (Col-0)#11 hgo 5728 A Hibli g A b K S AF P 3 ] T s
I = R

22. A%

2.2.1. RIEFHIEFE
IR TR KRG, 4CAEE 3 d, FAE T &% ) AR b B A A s #= , 23°C.
16 h JGIE/8 h B IETE,

2.2.2. RNA $2E1, cDNA SCEEAIREF%E SRR M FF

B 3 JA KA FF vk, S TRIpure Reagent (Aidlab 28 &) F2HUE RNA. 284035606 8 45 £ B
FE B 58 1 FE UK B AR A I RNA 25 L R B RN SE 2P . cDNA ST g 3 % e s 00 iy R4 E A il i & 4
MIEOR 2 m AT D3RI AR R 2 R B i 2 5, R\ SR ET A . ik HISAT2 [15]% =
o O A 5 #lO® & % K K 4 (Arabidopsis_thaliana. TAIR10.45.genome.fa,
ftp://ftp.ensemblgenomes.org/pub/plants/release45/fasta/arabidopsis_thaliana) 47 tbxt; KA StringTie [16]%} EL
XTI BIEAT S, RS HH TR0 .

2.23. ERFIEEEAIH

L FPKM (Fragments Per Kilobase of transcript per Million fragments mapped) Jy & #5 i &35 [K 8 15 7K
[17]. K H DESeq2 43 #t hgo €78 A FN T A A4 ] 22 7 Rk B [K][18] . A Fold Change >2 8( <-2, H FDR <
0.01 1E A fifiidk 722 7 R IA FE K (AR #E ;. Fold Change 3R 548 (R FNET AE Y (B RIS I LU AH ; FDR 2 X} 2 7
EE p TR IER BRI, ¥ EFRIEERE KOG, NR. Pfam. Swiss-Prot. eggNOG. GO
A KEGG S5 54 P HEAT LU, BRI S B DR D) BE R E B RV REAS B

3. ZRESH
3.1. hgo R (HFRH

RAKITELE, AT LT, WRERBRRA. s8RER, RERM TR SHEMM T K
FERAPEZER. EK2A)E, RN LI AR 1).

Lsigaspitl KA

Figure 1. Phenotype of the hgo mutan
B 1. hgo ZRE{AFRE!

3.2. hgo BEZR(FHERA ST

321 ERFTEEESH
TR HGO Sl B 7+ A K ML, X G2 AR A A= RO R AT e S 2 e o B i 69, 5%
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AR LAY A 1413 ML RIBAAAE R 7o Hh RIS BRI 741 4y, RIKTIRHER
H 6720, HERIENE GO. KEGG. KOG. NR. Pfam. Swiss-Prot. eggNOG %fi FE#k17 Lb xS, 1397
AR Hoh7E GO ¥s FE i B i) BN 4 H v 1211, £ KEGG il e i B 2R 5 H O 973,
fE KOG. NR. Pfam. Swiss-Prot. eggNOG ¥ /i thiE B (R X % H 7371y 580. 1397. 1210, 1138.
1267 (# 1).

Table 1. Annotation of differentially expressed genes in hgo mutant and wild type
7 1. hgo REFSFHLERBERFEER TR

HdfE 2 EER i E (%)
GO 1211 85.70
KEGG 973 68.86
KOG 580 41.05
NR 1397 98.87
Pfam 1210 85.63
Swiss-Prot 1138 80.54
eggNOG 1267 89.67

3.22. ERFIAERE GO hEEER

X FRAR AN A R o 22 R ROKFE AT N RETERE, SRR 20 AR, 22 5 5L R AE e i
B2y BEAEmIN . AEACER MR, R AL ER AU AN AR DL T BRI T 2 25 4R A, 22 R R AR I
FREER Sy ARMLEE. BRAMA. FCRTACRI B AR T I 2 R A AR TINRETT I, 2 S A R R A i
PE 2R IDEH IR A2 B 1k LA R AR H K B SRAN K Ak 5 W 2 5 55 5 T 2 8 4R (R 2)

Table 2. GO functional classification of differentially expressed genes

=2 EFHMA GO hep

AWid 2 )R e ST IIRE
ERE B R N ERE N
S EL T 1.01x107° R B 4% 5.29 x 10~ SE I T i 4.43x10°°
Iy i 52 3.32x107 il ok S 6.38 x 1010 BIH SRS 1.07x107°
A 1.71x 10°® JR &M 3.71x 1077 BIEH & 7.78 x10°°
LR 3.45x 107 BRI 2.69x 107 EAESAEE 1.65x 1072
B EH WA 5.49 x 1074 TR A L 5.56 x 1072 KAWL & 7.77x 1073

3.2.3. ERFTAERA KEGG EER

Table 3. KEGG pathway of differentially expressed genes
% 3. EREMRA KEGG @R’

ARG i % R WEE EERT
KINGERENE K 45 490x10° 2.74
MAPK {55 &% 44 0.048 1.68
T A A R 11 0.097 3.03
A H R A 16 0.292 2.18
MY EE SR 51 0.790 1.41
VA I RE B AR 22 1.000 1.07
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N T B0 TR ERRIESERThRE, 2R AR A ER T R0 SRER, ERENSS
THMLRE . AR S AL, R R BACEL, MAAE LIRS 5 Kb 116 %Ml e, HrhE iR
PR AEY & USRI 22 R BE R 45 4, AR 7E MAPK 5 5812 22 R BT 44 A4S, B BRAE 2R
AEWE R ZETER 114, FERARDH QSR ZRER A 16 4, ERE/MERE SESNER
LR 51 AN, WA MBS 10 2= L R 22 (R 3).

4. 7548
4.1. ¥hig

—UEWEFRN], MRER R Y AR B BN, (HR AR T R D R R
BE— R . HGO LIS MR B 58 — D I Bi[1]. FATRIL, HGO H: K 9 A 2 e 0l g 7+ A 4 [13] (14
1)« N TR JE HGO SEMATILF 71 AE A LA, AT 70X hgo FRAZ (A MR A= RUADL G 7 (A e s L AT EL 0
SRR, AERAZRANE A BRI 1413 DI R IAAFAE 225 o 0] 72 3 A AA TR R HEAT T RE A QI A
B, RIUESAATRNLSEY G M. MAPK (55818, HWHERET1&T . Wb ARG Es b 5
% (% 3). FEWHREV GRS EY EEZ N IER IR, B ZR Y & RORUR . HEE
L RAE RN R B XKL & MR A (A M) B 55 f de vp oA B AR FI[19] IR
TR e R AN & AT A R 2 —[19]. FEZRRILIEA T, FKNBERAED G AL R 45
A, Horp 42 ANIERERA AT RRIE B, SRIRSUIRERY], HGO RA T REML MM MRIB L KN bk &
OB AR IR G Y. XK HGO SR RAARHATHT LRI, HGO RARf KT fefif 1R
R R RBIR[10]. £V, JRBERAT DL — DHAL R4 R E [10]. SBAERF THEL, A2
AT R E SRS, WU HGO RA LM R MR FEAE R E el RASIXLEHT R RN, B
TR A A1) T R 2 7 ok S SR B HL oA A Qs o 18] 7 0 1) L ABAC P M0 3L . MAPK (5 S AR AE A K
XA ) i X A A ) P A S R B AR T [20]. SEFAERYERAR, M5 ST 44 N
FERANR I RIE R T 2 o o 37 DN EERIERAR R 3k i, 7 N EIRIE T sAh, A RER.
IR ARG T i@ AR vh — LR R (R R IA AR BT A RN R AR AR (B AR AE 72 57 o IR TR AF AR AME i)
KA, MY MR [21]. T FAEE S5 R T HGO MRIAE[12]. XLt Fu 45 KR,
HGO AMEFMLL R ST & &, 10 HL AT BERZ M UL R X M B 2 I H HGO AT eI & 2k ) R4 2% T F24)
R AR, WA IR T R 5 RN R AN & gt BERE 5@ e ammiEm, 3t
FIFCHI R ST K B - KE HGO RAZZ M H S FREEFI R PIPE[10]. ARFEXLEHF T LG RAEDM, HGO S %
WL MBIV RES 5 1 AR I SS A0 (R, AR R 08 38 v (4 Th BE IR 75 B ik — s 4R W

4.2. &g

AW TR hgo FRASATE 133 rb A KA AU J LI SEAEAT 4007, R I HGO TRARFE IR 1 2K ke A1)
F B MAPK (553848 TR (S 546 5 . JE kR Bl SR U % b (1 B R 08, (R IR I A K
eI

A8 ST iR A A3 255 H (S202110537019) 3 B
SE 3k
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