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Abstract: Protein is a crucial nutrient for human beings, and its stable and high-quality supply is the key to
improving people’s living standards and ensuring national food security. Currently, due to the high dependence on
imported protein, there is a pressing need for new technologies to produce high-quality protein through non-food
approaches. A promising candidate is the green microalga Chlamydomonas reinhardtii (C. reinhardtii), which has
shown potential for producing dietary protein through fermentation on acetate. However, this method ignores the
advantage of photosynthesis in green bio-manufactory. Here, the author demonstrated the feasibility of utilizing
formate, one of the products of CO, reduction driven by clean energy, to enhance the photosynthetic production

of C. reinhardtii. To eliminate the serious inhibition of HCOO™ on photosynthetic activity, the author employed
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adaptive lab evolution with the guide by chlorophyll fluorescence dynamic parameters and obtained a
domesticated stain capable of growing under as high as 150 mmol/L HCOO . With the addition of 50~150

mmol/L HCOO', the strain maintained stable the maximum quantum yield of PSII (F\/F,), preserved a consistent

fatty acid profile, and achieved a growth rate similar to acetate addition in batch cultures. Moreover, the protein

content of biomass obtained with HCOO™ was 30%~35%, comparable to or even higher than that of commercial

fermentation on acetate. This work provides a novel green approach for non-food sourced protein production

through artificial-natural hybrid photosynthesis. Furthermore, the high HCOO -tolerant strain serves as an

excellent model to investigate the regulation of photosynthesis.
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| R AR A B 1 IR . BEE A
P DL R N 350 58 Joit 9 6 (9 386, 4 Bk 1 o it
SR HZE M. WAERRMARE, EARMESE
B0, 5 FE A oK R RN B P Sk R, A I B K 2 2
2:1. T a0 BTEE 770 7 T 5B 55 & AR TR
R, PRk, oeF 3 P AR ) R SRR I B B R B
B SR, B 3RS S BT A 1 R
Bl POl & K985, X — AR T K
AR JERL , R B R A BRIR S SR I T Bk
Pz =t a — ) JEAE B R, R [
{14 R ) A b T AR A B, AR R B R E R A LA
T NATTAN & POk (9 75 3R L 0 H & R E, 2023 4F
ORI & 80% ™ . I Ik , 78 1% ik 4% 4 A
WERENE ST, A AR RIE /T HEA
JRAEFE R R H a5a vl .

TR — R EERKECE LY, s FlH
K BH % A BE &R VR [E 2 co,, i FAEP= KL &
W EAREHRSE, HZ8 7 ZXE. &
1M 5 BT 7K A 3 855 H AR (Y CO, A% 388 20 26 A e
FE 3 3, HORTE R G Tk fb AR 7= op, SRR e
e & R R AN 2%~3%, K T o6 & 1F B g s %
1) =3 22—, B R b PR A T e Tl A AR 7 I R
W, MR AR CHIESEE L FahmEN,
HE&g:kAMEMMEMMEARAR. HEHl
O 2 Fh s Rt v BB R N B F B A R
KBE, 2 C.oreinhardtii %2 3 T T2 RER. B
1 C. reinhardtii /& VA £ B8 N R IE BEAT K BERE 77, 1X
BT AAE A AR FAHHOCEERE T, &%
HETBOR 2 (1) CO,. PR b, 2 fAr i B B8 fim 4 €8 A o5
R A2 77 e C. reinhardtii B 15 A 77 1 AR T s (1)
HAPRGR . H AR T BOKREE 5 C Y 8 AT
BETE 7R, IX R AE Y e 05 38 1 DU BCE HLRR 1 N
[ 7= 9 ok S BBk oG 3 IR s AE 6 . A4 Bk CO,, B

R BAF B, C AP I WA BB B B AR T 2
MR

FLAE 2018 4F, o B R SE 52 7 A H K BH Re 4
CO, il H,0 25 & 82 5K A 72 Y AS K PH IR RL” (1 “ W
FHYG”ME & o 76 2020 4, T HE ARSI 00 58 il 4 BR
TSI VR AS BH G R ) Tl AR P ORTE R, N
N THCE B ARFT R 7 U852 1) FE Al , K BH RE 4% #e
R 13%. BT HEE, F 2 B & KB AE
A BRI R BHARE” o2 A 77 e B TR SR /N
CORPHBEEL . 5 AR BHBARLAH B, FF R DR R 3k
PR 34, L& 75 IR T R G b S (7 0
W R S PO I T & BB AR 5 S 1)
A E A A B e R B TR AR &
RO ARG REE R AR

G AE N A e AL R ) A S B . —
T3 TH » FR 1 38 R A A, 2 20 A D H T AR R
% CO, , [ BF Ry 40 i 32 415 500 i g i o, Ok 2 Y 0
BERMAEDKFRABKEMAELK. B5—m, 7R
WO B A AS ARG B, R SR T R C—C B, T B IR
B J5 RV B o XN HE R A B 6T R T R
AR A= R 1 VR 45, AR i L B 0 A N 4l
AR, AFEKE RS RLEEY . K
R R A e K 2 ok B H A EE H 3
SR TS X b ol 1 B o Gt 1 M SR L PN RN OB /3 W
BRI . BT S 6 R A D Bk 0k B T i
IR IE OB RRAE N R AL I 3R Bh )1, A R
1E SR BH 6 RE 3R 3h CO, [ /& 42 77 8 1

SR, K FR R ) 3 10 Ol & B R T I o B K
IR . FAE 20 H 40 80 AR, AMTHl &K I, HCOO
HHCO; 45t KL, W2 5 HCOs e 4ot & R4
(456 0, S BON A 1R R, JCH R XA
FRGILE R 04 o B 9T 3R B AR IR FE (<25
mmol/LYHCOO [ #iil £ F T L@ it it X HC O3 3k



Vol. 43 No. 11

%, H HCO; I Z N HCOO 2 /% LA b, H 2 mik
FE HCOO 1 il 45 FH T JC vk 3@ 3o 3 b 7 12 A Bt
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Fig.2 Growth curves and chlorophyll fluorescence kenetics of a domesticated algal strain under different concentrations of HCOO™
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