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Research progress of the biosynthesis of mycosporine-like amino acids
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(Key Laboratory of Sustainable Development of Polar Fishery, Ministry of Agriculture and Rural Affairs, Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: The synthetic chemical ultraviolet filters may cause the environmental pollution, while the small
natural water-soluble ultraviolet light-absorbing compounds mycosporine-like amino acids (MAAs) are
expected to become ecologically friendly sunscreens with broad application prospects. The MAAs content are
low in the producing organisms, obstructing MAAs exploitation as safe alternatives to currently used
commercial products. Expression of MAAs biosynthetic gene clusters in host cells via synthetic biology is an
effective strategy to solve the shortage of MAAs supply. This paper introduces the biosynthetic pathway of
MAAs, summarizes the progress of MAAs biosynthesis, and discusses the strategies to improve MAAs
biosynthesis efficiency.
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acids, MAAS)ZVF 2 FH I b (322 H 41w )
FLRZ TR B 7 10 B AN SR R /N 73 T A S D (R
X B E— /N T400), T ZAEET LB HESH)
At K5 2 MoK ALY, BRI ER TR
B 4B 97 % 2 IMAAs J AT AR i 70 F1
MAASsZ VAIR O IR B3R O WG A AT 48, i
B2 Pha B TE KIS AL & (K1), 8
WK N310~362 nmf A1, BERIBOE R EUR
(10 500~50 000 L/mol/cm)™*. ¥FZMAAsKE
[E. pHADGIAR E L, BAIUEA . FURAE
PR FEZ ST, MAASTEAR A i AT 3 F A
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Shinorine Ri=CH(COOH)CH:0H, R:=CH:COOH
Porphyra-334 R:=CH(COOH)CH(CH3)OH, R:=CH:COOH
Palythine-serine Ri=CH(COOH)CH:0H, R:=H

Palythine-threonine ~ R:=CH(COOH)CH(CH3)OH, R:=H
Mycosporine-2-glycine Ri=R:=CH2COOH
Mycosporine-glycine R3=CH2COOH

Mycosporine-lysine ~ R3=CH2CH2CH:2CH:CH(NH:2)COOH
Mycosporine-ornithine R3=CH:CH:2CH:2CH(NH2)COOH
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Ala ligase (mysA/B/C/D) DSM 43827 £n400 mmol F7328°C, 8d,
NH,CI 200 r/min
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XYLI. XYL2. XYL3 I EScheffer-
somyces stipites
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graspligases D-Ala-D-  synnema mirum  (Corynebacterium R¥5FRHEM2% BiHEKral, 40%% 2 FEERN,
Alaligase(amir_4259.  DSM 43827 glutamicum) YTK D-# & HERA I RibB6-BE PR8N, 30C,
amir_ 4258 amir_ 827(FLER M A MO0.5%RERES ERMEIFEEZ 180 r/min
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(methyltransferase-oxidoreductase, MT-Ox)Z&[#l
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shinorine/porphyra-334/mycosporine-glycine-alanine
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340 nm, EE/RGERE49 400 L/mol/cm, LEtshinorine
W F AR E AR, valdAFdrMT-OX % 5
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“A2-epi-5-epi-valiolone, PFfi Bl XA MT-OxFE 40 A S
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—/NFRIE, BEWATP-graspi® Hel A1D- P 2 E-D- 14
RRREHN AL MAAS IR (EI3). fERSAH:
FEFEF R FE14 d, gadusporine A/Z &0 ik
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