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Abstract: As a chemical elicitor of plants, methyl jasmonate (MeJA) is a regulator of many secondary metabolisms in
plants, which participates in the regulation of isoprenoid metabolism and has an important impact on the synthesis of
isoprenoids in Chlamydomonas reinhardtii (C. reinhardtii). In order to explore how C. reinhardtii responds rapidly to
MeJA treatment, the physiological parameters such as growth rate and photosynthetic efficiency of C. reinhardiii
under MeJA treatment were measured. The changes in the expression levels of key genes in the 2-C-methnatureyl-D-
rythritol-4-phosphate (MEP) pathway and in the carotenoid and sterol synthesis pathway within 24 hours of MeJA
treatment were focused. The results showed that MeJA treatment dramatically reduced biomass accumulation and
photosynthetic activity of C. reinhardtii, prominently activated the expression of key genes in MEP pathway and sterol
synthesis, inhibited key genes of carotenoid synthesis pathway. The results at the transcriptional and physiological
levels suggested that the influence of MeJA on C. reinhardtii was rapid and dose-dependent. This study provides a

theoretical reference for exploring the mechanism of isoprene synthesis and metabolism in microalgae.
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IR & M B -4- 8% BR (2-C-methnatureyl-D-rythritol-4-
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1.1 LB SERES

I B A HE UVM4 I 7 36 [ AR B 5% R b
(https : //www. chlamycollection. org) . 1% 7% 25 14y »
tris-acetate-phosphate (TAP) 5 32 55, R 25 °C, 6
REBEFE 120 pmol/(m?+s), 16 h/8 h YEREAZE: .
1.2 FEERAKRSHERNNE

HR 4 SCHk (16238 , X MeJA M FE L E] 1.0
mmol/L B 232 i 55 18 i 428 S i v () A B R
2, (H XA A KA A B A U R, R
AHIF 5T AdE ] 3 A (0.5, 1. 0 Fl 1. 5 mmol/L) 4b 34
FPACE: . ACFESE L DL h R B 40 I B e
MeJ A X 3 A A e AR K ARFIE B s . (W], ZEAb B
J50. 24, 48 F172 h 573 5IH 20 mL 39, 2500
LA, B TR BT 00 A ) AR
1.3 MEFRZRASHHNE

16 FH Phytopam I SURGI S B A8 Y -4 2598
FeSH. B2 mL A B S () 380 A DG AR,
PRAF RIS 250 2 min J5 HEAT I AP OB AR B, 0
PSILGAR 2238 S e R 32 i AR AN bk ol
ARFE 120 s 5 SEPR B AR
1.4 MEZE5REHPE MEHNE

JE P AEE AR P o R AT P BRI, R bR
ACGHATAIN . B2 mL 28 MeJA AbFE IS FOBE, B0
JE 7 B, WCAEBEAN, A 2 mL HEE (IR
B >99%), IRAG T4 CHUE 24 h, BOBEED
SN E P R 470 652 Fi 665 nm Ab )G %% FEAE
D(470) . D(652)F1D(665), Fimita (1)—(3)
HE BB MR e, MR S5EENE MRK
i (p,, FAfT: pg/mL).
p(H4E%a) = 16.72 x D(665) — 9.16 x D(652) (1)
p(H4£25b) = 34.09 x D(652) - 15.28 x D(665) (2)

100 x D(470) - p(M&¢ZKa) x

1.63 - p("T2£%0b) x 104. 96
Py = p 291 (3)
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CK), Jf it WK % J7 22 537 Dunnett-t K5 503617 2
HELE. P <001 HEREE, PP <0.001H
LS. AR EEE Y M + bR DR
22(% + 5) R (n = 3).
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B, BRI AZ B A AR B A . 2 MeJA
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BRI PRE A ROCR G W F LT CK4l, WA
2(b). H, 1.0 mmol/L 5 1. 5 mmol/L. MeJA 4t 3

(bh) MeJALLHE T 3T ACHE B i e AR 1k
*FRHCKM, P<0.01, 25583,
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E1 FEREMeJASEEHEHERKEES TRETWL
Fig.1 Growth curve and dry weight of C. reinhardtii cells

after treatment with different concentrations of MeJA
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3. MEI3TAINL, MeJA ZRFHIEGE | MEP i 42 JCHESL
RIZA M B, HAEARIKRE MeJA 203, MEP
RS HAANFE RSB, o, Y MeJA I
FER 1.0 mmol/LAF, 1h54h LyIRETR; i
MeJA W FE N 1.5 mmol/L B, TIAE 24 h i} b i
TE . MeJAWEE M 1.0 mmol/L BIACFHAAE 1 h B},
DXS 5 MDS R 3k Lo B3, rhl LiHE
4.631552. 114%; 7E4hi}t, DXSIEHNFEIL FFE
5.884%. MeJAYE N 1.5 mmol/L FUALFELHTE 1 h 5
4 hif, {UDXSFHERFXEE LW, 55 Lz
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Fig.2 Changes of the maximum and actual photosynthetic efficiency after treatment with different concentrations of MeJA
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Fig.3 Expression levels of MEP pathway genes after

treatment with different concentrations of MeJA
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Fig.4 Changes of chlorophyll a, chlorophyll b and total

carotenoids after treatment with different

concentrations of MeJA

FEIT I, W] MeJA AR BRI IS E 20
i) 2S5 PAY 55 2 S 4

303tk

3.1 MeJA b3R5 %& 3 15 K 5 20 AR HH R iR im iz

S P A 2 PR L ECA A, X A MR R
B3 G, AR SR R RN 5 s oK P2
i) 22 S KU Rk, Xy AR A3 Hr e A TR



242 RYINRK 4R PR T RR $39%
1.5 Hl CK 150 Il CK
B 1.0 mmol/L B 1.0 mmol/LL ok
Il 1.5 mmol/L Il 1.5 mmol/LL
B
Z 100
)
K
-+
™
=z
FPPS  SQE CAS  CYPS51 ERG424
PSY PDS ZDS  CRTISO  CHYb S
A (a) A1 h
(a) ALF51h 0.0 -
151 I B CK
B CK
B 1.0 mmol/L
B 1.0 mmol/L Il 1.5 mmol/L ko
B 1.5 mmol/L w 1507 :
S %
2 & 100
®” =
= =
= 5.0
Z 0.
0
FPPS  SOE  CAS  CYPS51 ERGA[24
PSY  PDS  ZDS  CRTISO  CHYb HEP
A 00 (b) AFfE4h
(b) kIS4 h ' N CK
B 1.0 mmol/L ok
30r B CK B 1.5 mmol/L
ko B 1.0 mmol/L B~ 40.0
T 40.
Il 1.5 mmol/L =
)
B K
by Z
) &= 200
#
-‘D_—<;
junng
=

PSY PDS ZDS
JEH
(c) AbFHJE24 h
*FRSHCKAMEL, P<0.01, 2753,
IR GCKMLE, P<0.001, 2254 8%

CRTISO  CHYb

B5 AEREMeJAREEHEPE NEERER
HERRIEKTE
Fig. 5 Expression levels of carotenoid synthesis pathway

genes after treatment with different concentrations of MeJA
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Fig. 6 Expression levels of sterol synthesis genes after

treatment with different concentrations of MeJA
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PEARSC. MM BEAEALBIS 1 ~ 2 h ), ARBRAE )X
HREH A T BB 22 5%, UL B A XS MeJ A 1
HHURE, R
3.2 MeJAXIMEP&ZS T B aREER

UTAER, ST ACHEAE O A IR S I I Y
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AR, B 1 RE ) Z BIBRE . 1- 5 A AR
B -5- B TR & Wl B (1-deoxy-D-xylulose-5-phosphate
synthase, DXS) 5 1-JIi - D- A Bl 4 -5- B R i Jir 574
Jitf (1-deoxy-D-xylulose-5-phosphate reductoisomerase ,
DXR) & MEP il % ) SCHE M Bl , P e 1%
K BE S N MEP i 4208 5, e 2E T U 0 A AR
FERLORPTE R, SR ABANMIZE 1. 0 mmol/L
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