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The Effect of Hypersaline Stress on Photosynthesis of Pyropia haitanensis

CHEN Tianxiang, XU Yan, WANG Wenlei, XU Yan, JI Dehua, XU Kai, CHEN Changsheng, XIE Chaotian
(Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: Although Pyropia haitanensis has stronger capacity to resist hypersaline stress, the underlying
mechanism is still unclear. In the present study, the effects of hypersaline (100 and 110) stresses on the maxi-

), net photosynthetic rate and comparative transcriptome analysis of P.

m/

mum photochemical efficiency ( F,/F
haitanensts thalli were studied in order to explore photosynthetic mechanism of the P. haitanensis thalli at dif-
ferent time period(0,4, 8, and 24 h) of hypersaline stress. The results revealed that 100 salinity had no signifi-
cant effect on the F /F  of P. haitanensis, while the F /F  gradually decreased to O under the 110 salinity, but

it could still return to the initial level after transferring to the control seawater. More seriously, the ¥ /F  of P.

haitanensts fell to O and could not be recovered when the salinity increased to 120. Therefore, we refer to 110 as
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a “sub —lethal” salt concentration and 120 as a lethal salt concentration. Transcriptome analysis showed that
there was obvious difference between hypersaline stress and control group. The genes involved in the photosyn-
thetic metabolic pathway were up — regulated under high salt stress, including multiple carbonic anhydrase and
antenna proteins — related genes. Moreover, the up — regulated trend was more obvious at 100. All the results a-
bove showed that P. haitanensis was able to maintain photosynthetic activity, and provide material and energy
for growth by actively increasing the expression of photosynthesis — related genes under 100. However, in order
to reduce the production of reactive oxygen species and avoid the cell from being damaged by peroxidation, the
photosynthetic activity of P. haitanensis gradually decreased and the photosynthetic genes expression was inhib-
ited. This indicated that P. haitanensis could respond to high salt stress by actively responding to photosynthetic
systems. This study provided a new idea and theoretical basis for clarifying the mechanism of high salt tolerance
in P. haitanensis.

Keywords: Pyropia haitanensis; hypersaline stress; transcriptome; photosynthesis
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‘ Fig.1 Comparisons of photosynthesis parameters in
IR SRR TE IE 3 2 F B '6 & R 2 blades of P. haitanensis under high salt stress
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Fig.2 Comparisons of net photosynthetic rate and the inhibition of photosynthetic rate in
blades of P. haitanensis under high salt stress
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Fig.3 Clustering analysis of the differentially expressed genes
in photosynthetic system
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AHIFFEAE d 5850 i AR Wl 1 7 S vk T R £ 1 EEETEEE AT E AT
B 7R B PR I i (carbonic anhydrase, CA) Tab.1 The differentially expressed genes of
OGRS, HERIRN AR 1 FroR, Kk carbonic anhydrase
CATERE IR FEM Ny FiHEL, BfFESHh Gene ID CK HSS_100  HSS_110
100 MRA T FJHGEaeEm 5 31080_g2  1471.06 2987.51 1808.23
BRib 24, LI ARt A R o . - o
BAHEEEAE. b TROAUERAE SR e h 1o 055 o5
GAEHRR I, XAOCHEE R AT T8t obr . 45 26705_gl 0.89 1.85 2.12
RN 2 Pron . (= AR P38 S B0 AH O R 1 R 32949 &2 1108.04 9589.7 1534.71
W5, HARX TR 110, U8 100 Wi KL E H 29758_gl 94.75 138.41 121.57

’fJﬁlﬁjﬁﬁgcpiﬁig%%%ﬁﬂ(’T‘E%o ﬁl_?ﬁﬁﬁj ¢31080_g2 1471. 06 2987.51 1808. 23
REARIINA T A FEAA R 0 Fe A — 3. L

x2 REFERMEXERMBEXRIZKTE

Tab.2 Clustering analysis of the differentially expressed genes of antenna proteins

KEGG_Gene CK HSS_100 HSS_110 KEGG_Gene CK HSS_100 HSS_110
LHCA1 719. 06 2095. 81 1899. 72 cpeC 397.59 0 957. 40
LHCAI 1679. 46 5104. 62 4921.33 cpeB 14.02 1.50 33.47
LHCA1 1076. 87 4583.94 2822. 12 cpeC 397.59 0 957. 40
LHCA1 1201. 87 4869. 42 3150. 38 cpeC ,mpeC 3490. 34 0 7398. 85
LHCAI 1.99 4.46 0 cpcE 0.20 8.44 0
LHCA1 374. 44 0 994.71 cpcF 2.55 8.19 0
LHCA1 2351. 11 0 7094. 46 cpcG 2.95 0.55 15. 11
LHCA1 453.58 13 276. 18 0 cpeD ,mpeD 258.98 1347. 50 1066. 87
LHCA4 15.07 291. 50 0 cpeD ,mpeD 85.59 230. 06 227.38
LHCB2 0 0.83 0 cpeD ,mpeD 428.97 0 927.05
LHCB1 0 1. 17 0 cpeD ,mpeD 85.59 0 227.38
LHCBS 0 0.46 0 cpeY 0. 65 25.28 0
apcC 789. 89 2344.74 2564. 80 cpelU ,mpeU 0 17.21 0
apck 0. 67 0 5.98 cpeB,mpeB 6.84 2.38 36.76
apckF 0.92 0 9.46

3 g
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FIE 7 ~52, IFREMEAEIS T 6 fi5Eh B AiE Ak rp 2t |
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