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Tab.1 Zostera marina directly scavenges ROS with antioxidant enzymes

AH Gl e K i) B i A 2P LS
Superoxide dismutase(SOD) ZMFeSOD Zosmal06g00140
Oy+ 0;+2H"— H,0,+0, ZMFeSOD Zosmal306g00070
ZMCu/ZnSOD Zosma72g00490
ZMCu/ZnSOD Zosma5g01030
ZMCu/ZnSOD Zosmal6g01180
ZMMnSOD Zosma270g00070
ZMSOD Zosma6583g00010
ZMSOD Zosmal2595g00010
ZMSOD Zosmal2509g00010
ZMSOD Zosmal0604g00020
Ascorbate peroxidase(APX) ZMAPX Zosma21g01150
2Asc+ H,0,—»2MDA+2H,0 ZMAPX Zosma230g00360
ZMAPXI Zosmal23g00790
ZML-APX3 Zosmalg02970
ZML-APX6 Zosma4g01780
ZMStromal-APX Zosmal82g00510
Catalase(CAT) ZMCAT Zosmal1924g00010
2H,0,—2H,0+0, ZMCAT Zosma9250g00010
ZMCAT Zosma228g00030
Glutathione peroxidase(GPx) ZMGPx1 Zosmal80g00060
H,0,+2GSH—2 H,0+GSSG ZMGPx5 Zosma44g01480
ZMGPx Zosma533g00130
ZMGPx Zosma269g00080
ZMGPx Zosma41g01010
Peroxiredoxin(PrxR) ZMPrxR Zosmal2201g00010
2P-SH+H,0,—P-S-S-P+2H,0 ZMPrxR Zosmal2323g00010
ZMPrxR Zosmal2946g00010
ZMPrxR Zosmal3231g00010
ZMPrxR Zosmal61g00470
ZMPrxR Zosmal861g00010
ZMPrxR Zosma2227g00010
ZMPrxR Zosma6632g00010
ZMPrxR-2F Zosmal6g01570
ZMPrxR Q Zosmal76g00240
ZM1-Cys PrxR Zosma44g00080
ZM1-Cys PrxR Zosma44g00090
ZM2-Cys PrxR Zosma2g03310
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Tab. 2 Zostera marina participates in scavenges elimination of ROS via the genes of enzymes

AH G By K iy B A BELR 44 B LS
Ferritin ZMFerritin Zosmal05g00360
Fe+P—P-Fe ZMFerritin Zosmal05g00430
ZMFerritin Zosmal75g00320
Blue Copper Protein ZM Blue copper protein Zosma75g00400
Cu+P—P-Cu
Alternative Oxidase(AOX) ZMAOXI Zosmal20g00200
2¢ +H+0,—H,0
Thioredoxin(Trx) ZMTrx Zosmal0352g00020
P-S-S-P—P-SH ZMTrx Zosmall0g00370
ZMTrx Zosmal25g00410
ZMTrx Zosmal94g00220
ZMTrx Zosma42g00310
ZMTrx family Zosmal61g00120
ZMTrx hl Zosma4g00450
ZMTrx H-type Zosma74g00380
ZMTrx H-type 1 Zosma632g00030
ZTrx M3 Zosma41g01280
ZMTrx O1 Zosmal89g00190
ZMTrx Y Zosma373g00110
ZMTrx-like HCF164 Zosma49g00620
ZMTrx-like 1-1 Zosma53g00120
ZMTrx-like 3 Zosma330g00090
ZMTrx-like 4B Zosmal25g00410
ZMTrx-like AAED1 Zosma207g00240
ZMm-typeTrx1 Zosmal5g01700
®3 BEEURELTHBEBRER
Tab.3 Genes of antioxidant regenerating enzymes in Zostera marina
AH Gl S K i e ek 7 BEIN 44 B SERACHS
Monodehydroascorbate Reductase(MDHAR) ZMMDHAR Zosmal159g00010
MDA-+NAD(P)H+H'—ASC+NAD(P)" ZMMDHAR Zosmal53g00080
Dehydroascorbate Reductase(DHAR) ZMDHAR Zosma64g00760
DHA+2GSH—ASC+GSSG ZMDHAR Zosma243g00090
ZMDHAR Zosma3g01440
Glutathione Reductase (GR) ZMGR Zosma206g00070
GSSG+NAD(P)H—2GSH+NAD(P) ZMGRI1 Zosma82g00060
Glutaredoxin (GLR) ZMGLR Zosmal75g00390
DHASc+2GSH—ASC+GSSG ZMGLR Zosmal861g00010
ZMGLR Zosma6177g00030
ZMGLR Zosma8720g00010
ZMGLR family Zosma8g00210
ZMGLR family Zosma27g00500
ZMGLR family Zosma315g00080
ZMGLR family Zosma400g00060
ZMGLR family Zosma400g00070
ZMGLR family Zosma400g00080
ZMGLR family Zosma64g00630
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Abstract: Seagrass has a unique evolutionary status and important ecological value. It is widely distributed in the
intertidal and infralittoral zones of littoral waters. Seagrass is often threatened by a variety of environmental stress-
ors. The seagrass antioxidant system plays a very important role in the tolerance to abiotic stress. This study re-
views the composition and characteristics of the antioxidant system of seagrass and its response to stress. Moreover,
the major enzymatic antioxidation mechanisms of Zostera marina, a representative seaweed species in the Northern
Hemisphere, were elaborated and genes of antioxidation enzymes were classified and analyzed. Current research on
stress in seagrass has concentrated on changes in major antioxidases (e.g., superoxide dismutase, catalase, and glu-
tathione S-transferase) and the relevant transcriptomes under a single stressor. However, few studies have consid-
ered the response to multiple stressors and non-enzymatic antioxidants as well as the responses of other antioxidant
enzymes. Besides, there is a great research gap in antioxidant systems and key genes among different seagrass spe-

cies under adversity stress.
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