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Abstract: Ergothioneine is a natural antioxidant known for its potent anti-inflammatory and
antioxidative properties. It has been applied in various sectors such as food, cosmetics, and
pharmaceuticals. Edible fungi, both wild and cultivated, stand as the primary natural sources
capable of synthesizing ergothioneine. This paper reviews the research progress in the content,
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physiological functions, extraction and detection methods, synthetic genes and pathways,
mycelium fermentation, and engineering strain construction for ergothioneine production. The
aim is to provide a comprehensive reference for advancing the research and industrial
development related to ergothioneine in edible fungi.

Keywords: edible fungi; ergothioneine; extraction and detection; synthetic genes; engineering
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Figure 1 Chemical structure of ergothioneine.
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Figure 3 Biosynthetic pathway of ergothioneine in macrofungi. A: Biosynthetic pathway of ergothioneine
in Neurospora crassa, Rhodotorula mucilaginosa, Schizosaccharomyces pombe, Botrytis cinerea, Cordyceps
militaris, Pleurotus ostreatus, Griflola frondosa, Naematelia aurantialba, and Sereum hirsutum. B: The
biosynthetic pathway of ergothioneine in Flammulina velutipes. SAM, SAH, and PLP refers to
S-adenosylmethionine, S-adenosylhomocysteine, cysteine, and pyridoxal phosphate respectively. “X” refers

to multiples.
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J -2 | 7 it 25 F1 1 2 4% (Pleurotus nebrodensis)
) 2 ff B B & B B PoEGT1 . PeEGT1 Al
PtEGTI, J7HAE 2.5 mg/L 224, RAERKA:
YHARNZZ fmi R ARG, (H bk DARRI %
B TR R AR B BFFEIESE, GfEgtl . PoEgtl |

PeEgt] Fl PtEgt] %5 35 H A5 5 iU B X (4 26 )
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EPE, RN RBIE R safE 1 e 2 D oCH
GG EE A R 7E S, cerevisiae H G L
BN, XML, 2T A Al A R B4t
TR R

5T N B f#AT T 4 H 85 (Cordyceps militaris)
H A2 R 0 S B R, X R DG S IR
Tt e At th— 28T i 22 A i R s A2, A
¥ 22 f s - AR m E 2.5 ghkg (DW)™L,
B AR T A& m T C. militaris FP 2 M i
PRk, R TR DL ok & A o 22 i
B AE Y, (H S B FH B A 9 22 £
T D51 B J L DR R A A A 4, Sk et o 2%
8 PR B 7 R AT A RS

& HFIAE 4 B (Naematelia aurantial ba)
FIE )55 7 (Stereum hirsutum) 2L A= T i 14 o 764
S EE, A TS T4 W E
TR A P 22 AR DR ) R DR R R DG 3
RILPIE 22 A G R R 4 H egtl Fil egt2
FrEES, H 2 ASERE IR H SR A
B R A 5 B Ak R B S g T B R

MR THEZAE, X TEHEZMRKNS
BAIL R A 2 B, (BB TR 5 KT LA
PRI A T H A TR A0 22 A R AR
AR, ER T TR AR, RERE D
PTG P B4 R TR P RR BT T 2R3k egtd JERfE
REERG A M, BRAERE B 04 7.
AHICAH TN B R R AR T v B M Y 2 i A
egtl [FIVRJE KRty e bE TRE B bR, SCEAZ M
B R A e 8 A Y

5 MARAEARMZIRR
P& X AR

27 A DR TR T R R R R LK AT A
(Escherichia coli)FIEEEE Ay ik, 7EH 4351 5R
TR DR AR 0 0 A A T I B 2 R DR DG

http://journals.im.ac.cn/cjben

BRI o 5T 3R WK B T 1) O B il e 1A 4
egtl e ARG FEE R IK Bl BB 08 G W22 M B IA
[Fi] o 38 3 %o 15 P AT A e R 8t 2 3R A 22 A
B Rl P bR B AT AT SR G 2 — o DR, A
AR A YA 8 AR RRET, AT LU K 42
A DR B O B i it 3 R B LA B A% 4 G 3
RS A TR, DA™ 5,

2022 AEIFHEEDV ALK A FaE . A s
I R 1 22 A 0 D55 U SE TR egt L g 4 1) 1
BEF IR, I LIEMIE BELE EC1118 1R A AZ KR
PR, UER] TR A R R A A R Y
T BRSO o Y S 7 A DR A
Kl Poegt2, & T KImAr i TREGE bR, JFiftT
TREEHHIE . Yo FEPUIRBAER) Gfegtl
Fl Glegt2 JE R 7E BTG [ BF R 41 3Rk, MR m
PRI TR 2 R B A B T 2 f A o s 5
U E Ak 22 M R 05 O R T,
Fvegtl 7£ K FF 1 BL21(DE3)H £ ik G ik1E T
HH M FVEGTL, ¥ Fvegt2 il Fvegt3 78 K7+
W BL21(DE3) " R 15 , & I 5 4 i FVEGT2
Ml FVEGT3 fedt[Afifk Cys-HER JE i3 M6t
PRl A, 3k 8 PR el A o 2 3R A5 = ) T
PRIGA B AR . Chen 25575 i i 55 op (R BIF 52 IF
S, NP7 F A DR G R DR R A T B 1
P, AT AR OB G B B, IR 2 A
PRI A 7 2

6 RAWRKARHEXARE

22 £ FH AT 1 22 R 0% 3 2o R I 5 L2 )
I, G a AR, FantY | SpEgEtT L
EEE P ST H P A e gEt | SRR
(Ganoderma neo-japonicum)® | &k 2F iF U
o WERAFBIRMEER LI, AFERHEE
AR R P AR R A tE 22 5, Hop
fh I A ARy Fei, XS H SR 2 A
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R AVCEC Y . BEAh, HE R
PRI 22 I R 15 d B B 22 Ak v 22 i BT 7 kel
ik 3.45 mg/g (DW)®; S THMEEHE2ZIK LT 16 d
A PR 2244 R 22 AR R A 5 i 12.99 mg/g (DW)™;
f‘fi&%*@“%&tﬁﬁ% 10 d B 7 22 4 v 22 £ i D]
B & iEis ] 1.86 mg/g (DW)PH; Al gs B 224k
ﬁ%k%wdﬁﬁﬁw$iﬁm5%@%¢ﬁ
5.76-5.84 mg/g (DW)P'); MEEZEHRIZ LI 7 d
FATHE R 205 gL A2 REE 10d
AR 4.1 mg/L WZE MR, kel i,
T R A 22 K T 1) 7 XK T 4 — R 1 22 A
B RUE AT, HAT I B 22 55 3R B B s A
WA A3 S T R SRR, RIRT R E A 2
£ R 0 TR 22 SR R I e Ak, AT BB 0 I
NAHFERIF L. A, 16Kk EEY 445 FILH
J51H 27 A A DR R R LA L, AT DA e L S

NI ARG SERS A, Bek k%5 B
BT S T R 45

BZ, BRI R B H R AR R IR A
Z A LAY ERE, RN E &R
ﬁ LA 9 A W 8 ORI IE R fEAS AT A

o AEHORE 577 Ml ) S SRR 0 2433 i 1 A 1
ﬁ%ﬁ,ﬁ%@ﬁﬁﬁﬂﬂAE%@@Aﬁﬁ,
[F] F-t S 15 A HE 22 A L R R AT B8 HE 2 AL 34T
K ANk, R R R RS R AR
B RSP PNES DN/ d: . 2 L NGO (VAT 8
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