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Over-expression of JeSEUSSI from Jatropha curcas Induces the Accumulation
of Anthocyanin in Leaves

Wang Jingxian'? Ming Xin * Tao Yanbin? Tang Mingyong® Xu Zengfu *

1 School of Life Sciences, University of Science and Technology of China, Hefei, 230027; 2 Key Laboratory of Tropical Plant Resources and Sustain-
able Use, Innovative Academy of Seed Design, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Menglun, 666303

* Co-corresponding author, tangmingyong@xtbg.ac.cn; zfxu@xtbg.ac.cn

DOI: 10.5376/mpb.cn.2020.18.0036

Abstract Anthocyanins are a class of important secondary metabolites in plants and play important roles in
photoprotection and antioxidation. In this study, we cloned the JcSEUSSI gene from Jatropha curcas. Sequence
alignment indicates JcSEUSS1 contains a highly conserved LIM domain, and the sequence of JcSEUSSI is similar
to other SEUSS proteins. The expression pattern of JeSEUSS! in different organs of Jatropha plants was analyzed
by real-time fluorescence quantitative PCR, and it was found that the gene was expressed in all tissues.
Furthermore, JeSEUSSI over-expression significantly promoted the accumulation of anthocyanin in leaves of
Jatropha. The expression of Chalketone synthase (JeCHS) and Chalketone isomerase (Je CHI), which are involved in
anthocyanin biosynthesis, were significantly up-regulated in JeSEUSSI-transgenic lines. Our results indicate that
JeSEUSS1 may positively regulate the anthocyanin synthesis in leaves of Jatropha.

Keywords Jatropha curcas; JeSEUSSI; Over-expression; Anthocyanin
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Wu et al.,, 2004; Li et al., 2007). H #T, 16 R A At
i AR LE AU R T AN B K S AU Y e AU TE
. KRS RE N =B S — B RS
B BRI R 2R TR SR (E 2K T 2R 2L A B (phenylala-
nine ammonia, PAL). PRI PR #2 {0 B (cinnamate—4-hy-
droxylase, C4H) 1 4- 7 5.k CoA 1% 21 (4-coumar-
ate--CoA ligase, 4CL) L T A2 i 4- 75 GE CoA;
BB 4- A EE CoA FITH ¥ CoA TE 2 /K
& H B (chalcone synthase; CHS)- £¥ /X i 5 #4 i (chal -
cone isomerase; CHI). # [ —3- ¥21b ¥ (flavanone—
3-hydroxylase, F3H) HJEF T A& ol o I i A0 — 2 5
P, 3X N B2 TETE R A AT I SR B 2B
=W B R 0 R B AE R B I O I (dihy-
droflavonol 4-reductase; DFR) HIfE4L T A4 sl Tc . fe
H &, A TH % &l (anthocyanin synthetase; ANS)
ISR -3 i HE B 4% B [ flavonoid—3-O-glucosyl-
transferase; 3GT) I HELL A i H 4 5 2 (Holton and
Cornish, 1995; Ferrer et al., 2008). 14, J6 I8 IR B .
TR EIR B R DL LR R AR « LIRS A I
IKFER 2 s A P46 75 25 115 Bi(Christie and Jenkins,
1996; Zhang et al., 2002; El-Kereamy et al., 2003; Hara
et al., 2003; Mori et al., 2007; Sperdouli and Mous-
takas, 2012),

/WA F-(Jatropha curcas L)J& T2 5 KEEIA
AHCEHEYD, KA i B AR S R E, 7T T
A pE AR W) SE T (Pandey et al., 20 12) 1AW 2= R (Du
etal., 2019). [FI /N =y R EAE S AR RN R
HA AR BEE 1 08 LA £ fifl (Pan et al., 2010; Fu
etal., 2015). H:2 H i /IMiE 5~ Zh e 5 K K 70 3 24
TR S k. FFESSAESRE K E UK
-1 S BEAH OGO BE [H (L et al,, 2014; Kim et al., 2014;
Ni et al., 2015; Li et al., 2017; Ni et al., 2017; Khan et
al., 2018; Govender et al., 2019), *fif#=HAEEH RE
WG R DR P S/ o B RN I R 2Rk /A
TN WEIR Mg 0 & OB BE TR JeTPST WU EE I it
BT R B NG SEIEAE, 2018, 7> THEYIE T, 16
(1): 255-261). {67 2 1 DACRY A 4 5 52 45 F A2 A
A 2E Wit (Zhang et al., 2013; Ahmed et al., 2014).
B A= - 4 AR R SR R T A A,
ARG ER R NIET ZXNMAF 4 Fs R4 1
At &4 T 2A R 1E H (Ranjan et al., 2014). K #]
FR AT 5 5/l - A8 2R A B, AT 3G I Ak
H131 4L B8 1 (Lucho-Constantino et al., 2017).

SEUSS (SEU)#£3)%) LDB (LIM-domain-binding)

HEAMFEVEREH, B E S A2 0558
— ARSI G A R, IR 1 BE RS B 45
CRZ) ) LIM 25 & 25 46 S0 1R e 1 P 3 AR Bl 4
(Franks et al., 2002). SEU {EFLFGIF 40T i FI4E
LEZANNLEAIERE, 257 -FIWEKKH
i FE (Franks et al., 2002; Bao et al., 2010). = %% 5 iff
PR IR 688 B LR BRI IR ¥ K & %5 (Srid-
har et al., 2006; Azhakanandam et al., 2008; Wynn et
al., 2014; Gong et al., 2016). AW 5T 0 & 1 /N T
SEUSS (JeSEUSSI)f] cDNA J7 31, % H R IE B k47
GrAT, FRIE AR M bR SRR R R, VIR A
FEXF N 5 AR T 2 S S I

1 &R

1.1 JeSEUSS WISEFEFAFE 5 434

LIRS I+ SEU (NP_175051)5 AR 5IE NS %,
TE /N - 2 5] 40 25090 2 (http://www.kazusa.or.jp/jatro
pha/)H 317 YR P 51 L Xt , 4% 31 95 5 U 7 7+ SEU
A A ERF 5, Fgmis it 8 B 43 il 6y 49 JeSE-
USS1 (XP_012066097) A1 JcSEUSS2 (XP_012066572),
W T HI R — P H b 58.44%. ot JeSEUSSI
cDNA(XM_012210707)/7 % N4 3 842 bp, CDS 7
FIKEN 2 748 bp, gt 915 NEFEE . K DNA-
MAN B A5/ 7 JTeSEUSS1 &ML 7 51 5 HoA )1
ANPIFR SEU B H 7 AT X, BRI 5HE L
AP EE B AR ST ) LIM 45 & 25038 1),
B ] DLHERT /N 7 JeSEUSST J& T LIM 45 #4385 £
H. BEJEHIFH MEGA 10.0 #¢E%} JIcSEUSST 5 Aih
ViRl ) R & AT RGO . 2R EoR
i F-(JcSEUSS1) 5 # J#k (RcSEUSS) A 2 (MeSEUSS)
AIE R (PSEUSS) KLk R L (K 2).

1.2 /I MiEdF JeSEUSS1 KB R4 R RIZER

I3 I ISR /N TR AR | 25 gl | B A
FE MEAE G RN SR 5 8 AN LA, I S O
SE 5 PCR X /Ml JeSEUSST %2 FI3EAT 4 234 57 14
FIEHT o 45 R BIR 2 JeSEUSST 1E/ T [ 85441
TR FeIB (P8 3)o EAR S ANTE 7 AR R ik
T, Horh AR AR X Rk R e, HL IR
i S TR .
1.3IBERIE JeSEUSST RFMAFHHPHIET RN

1

I\ ZFIR

N TRIT JeSEUSST F= KR M 5 £ K H 1Y
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£ 5 JeSEUSSI HX (4 F 40 45 - #LF5 7T SEU (Accession
No. NP_175051); % ##i SISEU1 (Accession No. NP_001352551)
FI SISEU3 (Accession No. XP_010322951); H Jik ReSEUSS
(Accession No. EEF42030); A< MeSEUSS (Accession No. XP_
021601723); 7/KF& OsSEU  (Accession No. XP_015616772); &
¥ ZmSEUSS (Accession No. NP_008670718); %2 JE 82 ¥ 41| 578 4=
R ) R0 73 FRIR S 0 3 7, 948 43 A IR (R0 4 IR (o A 2L 6
FoR; SEU H ARSI LIM 2R3 X ZiAric

Figure 1 Conserved domain analysis of JcSSEUSS1

Note: These homologs including A rabidopsis thaliana SEU (Acc-
ession No. NP_175051.1); Solanum lycopersicum SISEU1 (Acce-
ssion No. NP_001352551) and SISEU3 (Accession No. XP_010-
322951); Ricinus communis RcSEUSS (Accession No. EEF42030)
and Manihot esculenta MeSEUSS (Accession No. XP_021601723);
Oryza sativa Japonica Group OsSEU (Accession No. XP_01561-
6772); Zea mays ZmSEUSS (Accession No. NP_008670718); The

dark blue shows the identically conserved protein sequences, and

the partially conserved amino acid sequences are shown in light
blue and red; LIM_bind domain in these amino acid sequences is

overlined

SN, AR FAIEE T 35S:JeSEUSST IR & ik ik
(K 4A), FHB IR FT A FIEE AL/ T 3/13 148k
ST P B R A PR (1 4B), BEATLIE L L3. 14 A1 L7 3
PR TO AREE R RIPE R AT R AL 7347 . QRT-PCR A0 &
(B 4C): X 3 MREL LRI MR AR T JeSEUSST ZE A
(25 B3 B R R LR L3 L4 A1 L7 # SN RH
FEbk. Hh L4 BB s e, RIS =B A R & 40
%, L3 RIS ERAK, RILE LI AR EL) 3 5.
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¢ JeSEUSSI: /i - ; ReSEUSS: B Jik ; MeSEUSS: A % ;
SISEUL, SISEU3: & fifi; PtSEUSS: & % #%(Accession No. NP_0-
24456170); MdSEUSS: 3= (accession No. XP_008381721);
TcSEUSS: 1] ] (accession No. NP_007019358); GaSEUSS A7
Hi(Accession No. NP_017633449); SEU: $#1 ¥ 7F; OsSEU: /KH;
ZmSEUSS: T °K; BrSEUSS: £ 3% (Accession No. XP_009145061);
SbSEUSS: 1 #(accession No. XP_021316829); SiSEUSS: /K
(accession No. XP_004977184); BASEUSS: — F# 5 #A & (acces-
sion No. XP_003568560); EgSEUSS: JHi i (accession No. XP_0-
10921708); DcSEUSS: %k B 11 fift (accession No. XP_020680333);
SmSEUSS1,SmSEUSS2: VL B % 47 (accession No. XP_024535463,
No. XP_024520157); PpSEUSS: /N . Ti#% (accession No. XP_0-
24399004); MpSEUSS: Hi £k I Fi(accession No. OAE35334); 41
HEFRIC: JeSEUSSI

Figure 2 The phylogenetic analysis of JcSSEUSS1

Note: JcSEUSSI: Jatropha curcas; RESEUSS: Ricinus communis;
MeSEUSS: Manihot esculenta; SISEU1,SISEU3: Solanum lycope-
rsicum; PtSEUSS: Populus trichocarpa (accession No. NP_02445-
6170); MASEUSS: (accession No. XP_008381721); TcSEUSS:
Theobroma cacao (accession No. NP_007019358); GaSEUSS:
Gossypium arboretum (accession No. NP_017633449); SEU: Ara-
bidopsis thaliana; ZmSEUSS: Oryza sativa; ZmSEUSS: Zea
mays; BrSEUSS: Brassica rapa (accession No. XP_009145061);
SbSEUSS: Sorghum bicolor (accession No. XP_021316829); SiS-
EUSS: Setaria italic (accession No. XP_004977184); BASEUSS:
Brachypodium distachyon (accession No. XP_003568560); EgSEUSS:
Elaeis guineensis (accession No. XP_010921708); DcSEUSS:
Dendrobium catenatum (accession No. XP_020680333); SmSEU-
SS1, SmSEUSS2: Selaginella moellendorffii (accession No. XP_
024535463, No. XP_024520157); PpSEUSS: Physcomitrium patens
(accession No. XP_024399004); MpSEUSS: Marchantia poly-
morpha subsp. Ruderalis (accession No. OAE35334); Red frame:
JcSEUSS1

B 5 W 5% L TO AREFE LRIk /R A, 25 5 R
T FE R R vt R A 35 BH 2 AR 41 (] 5A~ 1 SD).
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Figure 3 Expression level of JeSEUSSI in various organs of adult
Jatropha curcas

Note: R: Roots; S: Stems; YL: Young leaves; ML: Mature leaves;
IF: Inflorescences; FF: Female flowers; MF: Male flowers; Fr:

Fruits at 40 d after pollination

SXoF & A RSB43 S HEAT WL RN o3 H JE R B : - 4l
A R AR R, B R AT TR AR AL, phAh, AR TR AR
TRUU 2 €0 1k JORORITIE A, 2 85 DRTRE AR P 01 e i T
AR IR (B SE). f6 7 R IRHUR 245 R B
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PRIRR 22 I JiOR A B B 2 406 5G). HER RS &
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L4 FI L7 51 BpA BB in B 2%, 17 3 AN LR AR
HARAETT 2 B4 10 15 . 45 B EoR e B
I SE gt A AR R, 302 JeSEUSST RIS R
mRE LA RARTHIRER T ERA, RAERK
ML3ATMET RS ERMK. WHBERDE
JeSEUSST {2t /I iR {6 IR &R .
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[5]; B: PCR %5 5E 35S:JcSEUSSI ¥4 2 I F#k; M: Trans2K Plus
Il DNA Marker; 1~15: 15 /ML R B RIPR R (L1~L15); C: B
AR IR JeSEUSST 3RIE & Actin: IEXTIE; WT:
SF AR 5 35S: JeSEUSSI: HEERIE JeSEUSST ¥ 3£/
75 L3,L4,L7: 73 5IAREE JeSEUSST ¥ R/ Tk & 3, 4
7, WS EA: JeA CTIL R ELRAERHER SE (n=3); *: p<0.05;
**: p<0.01

Figure 4 Relative expression of JCSSEUSSI in transgenic Jatropha
Note: A: Over-expressed vector of JeSEUSSI; NPT Il : Kanamycin
gene; B: PCR identification of 35S:JcSEUSSI transgenic plants;
M: Trans2K Plus Il DNA Marker, 1~15: 15 independent trans-
genic plants (L1~L15); C: The expression level of JcSEUSSI in
wildtype and transgenic plants; Actin: positive control; WT:
Wildtype Jatropha; 35S:JcSEUSSI: Transgenic Jatropha with
over-expressing JeSEUSSI; L3,L4,L7: The strain 3, 4 and 7 of
JeSEUSSI transgenic Jatropha; Reference gene: JeACTI; Error
bars represent SE (n=3); *: p <0.05; **: p <0.01
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FHHETFRNRR.

2 1

SEU RIS T BB FE RN iz, R IT



HERRIE JeSEUSS 1 1 PR/ -5- 1 8T Z I & A 5

ntent (nmol/g)

AW KA (nmolig) e §
X

Anthocyanin co

ntent (nmol/g)

EREER (omolg) Iy

hocyanin cor

Ant

|

| 358:JcSEUSS 1

K 5 R RIL JeSEUSST 38U R /M 71 i 16 E R &
=180

VE: AB: B AR T (¥ (A) R AE B); C,D: 35S:JeSEUSS1
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B WT: B AR 15 35S:Je SEUSS 1: B3I JeSEUSSI
PRI /T L3, LA, L7: B &R JeSEUSST e Z: R/ T
BERR; *: p<0.05; **: p <0.01; ELBIR=3 cm

Figure 5: Over-expression of JeSEUSSI induced the increase of
anthocyanin content in leaves and petioles of transgenic Jatropha
Note: A,B: Young leaves (A) and petioles (B) in wildtype Jatropha;
C,D: Young leaves (C) and petioles (D) in 35S:JcSEUSS]I trans-
genic Jatropha; E: Phenotype of abaxial side of young leaves of
wildtype and transgenic Jatropha; F: the anthocyanin content of
young leaves and petioles in wildtype and transgenic Jatrop ha; G:
Phenotype of adaxial side of mature leaves of wildtype and trans-
genic Jatropha; H: The anthocyanin content of mature leaves and
petioles in wildtype and transgenic Jatropha; WT: Wildtype Jat-
ropha; 35S:JcSEUSSI: Over-expressed JeSEUSSI in transgenic
Jatropha; L3,L4,L7: The strain 3, 4 and 7 of JeSEUSSI trans-
genic Jatropha; *: p<<0.05; **: p<<0.01; Bar=3 cm

SEU HEES T I AE T 2 655 2 A 2 A 35
3R, BT LA SEU B[R A ¥ 40/ 7 & 78 A KA AL Bl
AR Z A A K K E BB (Franks et al., 2002; Bao et
al., 2010). AHFFERIN: JeSEUSST FE/NE T rpr 2 —
NN R ZRITA B FE R, HL /M AN [R] 42356
AL, BAE Fr HEAE R SRR A K R B I .
B 5 H AR A LR, JeSEUSST AMUAE R A7 4 s
FELRSF, 1 HEE R D RE AR DR . FESLRE I+, SEUHE
RTEfE R RIS R B e T A Ris &, Arbl

H

.

.,. T S
K 6 358:Jc SEUSS1 ¥6 3£ RV B -4 T JeCHS A JeCHI
HAE R 205
T WT: BRI 5 35S:JeSEUSST: 8 3RIX JeSEUSSI ¥
B[R/ 5 L3, L4, L7: BB RIE JeSEUSST FeFE D /M- #k
F; WBELH: JCACTI; *: p<0.05: **: p <0.01
Figure 6 Relative expression of JeCHS and JeCHI in young peti-
oles of 35S: JeSEUSSI transgenic Jatropha
Note: WT: Wildtype Jatropha; 35S:JcSEUSSI: Over-expressed
JeSEUSSI in transgenic Jatropha; L3, L4, L7: The strain 3, 4 and
7 of JeSEUSSI transgenic Jatropha; Reference gene: JeA CTI; *:
p<0.05; **: p<0.01

SEU F % 1 #m 7+ 4L K & (Franks et al., 2002).
EETE /N7, JeSEUSST TR B Hp i 3Rk 2 0 55
T HERESE, BT SEU R R T RETE /N 7 FI 40l B
TrH Rl BEAEAE — € 22 5% 5 JeSEUSST X/ K &
VRS AT e SR T HOW AR B I

KR I, R IE JeSEUSST HEF e i/
MR e FE R AR R, B i s ks
SEU ZER R M YIIEE 2= A AR IRIE . L TF
BRI E B SEU HIEIEE R G Ihae, (=
e K SEU 5167 3 G O BERG 2 [] A2 78 R 4% K
R: LIWTERE R 7RI R FF SO AT, M T B4R
Y, HRAR seu—6 g At IS B R A5 i 1) G EE g 2 [R]
CHS [WFRIXE AR & i (Huai etal., 2018). SEU Al 5
PIF4 #H HAE ], —H W oM e S R4,
HIE A3 0 M {#H 4 (Huai et al., 2018);
1M PIF4 J& T~ helix-loop-helix (bHLH)#% 5% A 1~ 5% i
B, AL RIETE 2 AR R (Liu et al.,
2015). TEAHEF A, ATRK B ERIL JeSEUSSI 2=
FE JeCHS 1 JeCHI FH R EW R (B 6),
qPCR il 45 R SR BRIV e SEUSST RIL &
B B IR R A LR UTER (B 4). X S5 TTHSEU
S0 CHS B3k 45 % (Huai et al., 2018)4H 2, 35t B3 /)
Wi ¥ JeSEUSS1T & X 1 D fig 5 155 A A 400 7 7% 1 (1)
FE SRR IhRE P RE A E . ZERARESA
L0 = 7S DAY R b = R o A G 5 N 5 =
(RFAAT HL XA DG, IR 3 B 78 2% BH 6 I8 5 B R
JR R P62 A R A7 (E B B 15 /E H (Dong et al.,
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1998). 1HA) CHS H:K g2 /R B & R, A2 Rl &
B FE 5 — N BB (Tropfet al., 1995). CHS &
IR /) 2 348 75 B UV-B A1 UV-A/# % 1% 5 (Christie
and Jenkins, 1996). fF 7+, B8 RKE CHS HEF ]
HE N 658 6 R 52 B8 7J(Zhang et al., 2018). CHI
bR A, FIIREE RN CHS AL
(1) B 00T SR I % 70 8 T8 (L B e IR, CHI B & 8 5
2 A & 1% 1) 94 ¥ (Burbulis and Winkel-Shirley,
1999). HFRIAEWTFHEEEH%E F(Songet al., 1998). H
W] WL, CHS F1 CHI 35 98 615 RAETE 2 6 AR
I8 2 I D6 5L i, T AE /I JeSEUSST JE A &
FIEMERT JeCHS M JeCHI W3R 1A R #HA 2 I,
ULEH JeSEUSSI Ve 25 T /MBS T =6
AR S, @IS JeCHS R JeCHI FE R 214
KAR I F IR IR R SRR .

/INH - 32 BT ' BEURH 58 71 28 40 45 55k 1 44 A1 IE
o XM R, MAEH X BB LR EH Lu-
cho-Constantino et al., 2017; B/} 114E, 2018); AHfF 7
FHRTS R B R0k JeSEUSS| #% 5 DR R Ak - 1y A
W EH KA BEIRE T 2~10 %A 5F, K 5H), B i
A 220K T i S DR R R T B PO ) A
AEETY IR

3 HRS TR
3.E AR R FAE

ASLIG BT /M-, iR T oA R
PUX Rl #Aris e el BH 3 3 4 5% %2 (25°05'N, 1020
69'E), i FE N(26+2)°C, YeHE A 14 h/do AR AR FhE
T r B TE XU GN E A N B S B dh & L B R B
PO XU 4R B # B (21°41'N, 101°25'E), £ 175
I 21.4°C, FEFF M E 1 556 mm.

3.2 IMAF JeSEUSSI £ ¢DNA HI= &

R P P B vk SR U 4 2 /M - B AR L 25 40
H(E 22 R T A1 58 — v 2t B (H 252
JEM IFAR IS )R ) A8 METE L ETERIZE K 40 d
() 92 A RNA (Ding et al., 2008). 3 F Bt fig b it
Ji FL 3K Al NanoDrop 2000 43966 115 /Ml -7 RNA
(5T B AR FEREA TR . F$ 2575 TaKaRa (ORI, H )
PrimeScript ™ Reagent Kit with gDNA Eraser i B 17
¥ RNA 56 cDNA. LA/ 7 3 R 4 5504 122
(http://www kazusa.or.jp/jatropha/) 15 1) JeSEUSSI
R 7 5 AR, 8 PrimerS it 514) XC772
M XC773 (& 1), F9 1 JeSEUSST #)4K cDNA.

3.3 LAFEEEE PCR

T 4% fE NCBI ® 35 (https://www.ncbi.nlm.nih.
gov/)_ BRI qRT-PCR 514, Ll cDNA Jyfé
B, f# H Roche ) LightCycler 480 SYBR Green I
Master i 71 & 317 gqRT-PCR 5256, f# H LightCycler
480 ARy 3 B HE #EAT 04, A H Sigmablot #XA4:
TEEl. BN JeACTT ZEPIE NN 2, k50K 3
KAEY S ES

3.4 35S:JcSEUSS1 FRAitaiE FnEE{L /INMEF

W D 7 1E B TG B R R AR 1Y JeSEUSST 4K ¢D-
NA JP5IH BamH T A1 Sal T FR$IME P9 1B D) EI UL
B 5 CaMV 35S JH 2h 7 Al 35S 3 58 1 1)
pOCA30 Ak |, 1) ik B Rk 34k 35S:Je SEUSSI,
FIFH AR F A SR IEAE AT A28 LM
T F AR S A AME AR BEAT AT B AR G, T
FIFH A R 2 = PUPE AT PCR 443 77 %6 B 44 45 Ak (Pan et
al., 2010; Fu et al., 2015).

3.5 MAFIEBERIRE

KRS H 1B MUGE I Gou Q01 1) LT Kt
WU, B 1 g — AR B/ LR i U
BEBE f5, N 4 mL AR RIBIGR (5% MR A1
80%I1) HI ), VR ~) 5 BT 4°Cid 7, 14 000 r/min 0>
20 min, B _E7E . {# H NanoDrop2000 43 Y66 B it 43
HF 530nm.620 nm.650 nm 3 MK Rl E ODIA .

1675 & & B (nmol/g)=0D,/exv/mx1 000 000

EHRZMICEEME 0Dy =(0Dsse-ODgy)~0.1 (ODgsy™
0D620)

ODy : I R EEH, e: L RMEERHE R
2 4.62x100, v: ZEHGHE S AAFR (mL), m: £ 5T E(g)

1E& ok

FE AR ARSI TR PAT . e T S Ak
3870 M UL S IR (S5 R 5 B8 P 2 M R 1) B8 AN AR
WE KRR PRME THUIFSE TR ME
o5 R B B AR R I H A S st 1R
SIS BETH RV 208 o A R 2 0 D 5 O R) R 2%
ISCA

Brigt

AT H = 7 A BT R R T B T B
(2018FB060)- 7 H AR F Ik &R F TR F K T
H (31700273) 1 H [E #} 2% Bt 11 H (kfj-brsn—2018-6-008,
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Table 1 PCR primer sequences used in this study

B Gk FF51(5'-3" Hi&
Target templates Primers Sequences (5'-3") Usages
JcSEUSS1 XC772 CGGGATCCATGGTACCCTCGGGGCCG cDNA 4K 5|4
XC773 GCGTCGACAGGGGATGGTTTCCAATCAA Primers for full-length cDNA
JeACTI XK191 CTCCTCTCAACCCCAAAGCCAA W2 2L
XK192 CACCAGAATCCAGCACGATACCA Reference gene
JcSEUSS| XD437 CACAGCAGCTGCAGTCA 29Ot 58 & PCR 514
XD438 AGAAACAATGACTGATCTGA Primers for qRT-PCR
JcCHS XE489 GCCCGAGTTCTTGTTGTTTGC SISOt 58 & PCR 514
XE490 GACGCTCAACGGAAGTATCTG Primers for qRT-PCR
JeCHI XE491 CCATTAACGGGCCAACAATAC SEI 5 % & PCR 5%
XE492 AGAGGAGCCAGGAGGAAAGAC Primers for qRT-PCR
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