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Abstract: Recombinant proteins are widely used in fields like medical treatment, cultivation and food industry. The unicel-
lular green algae C. reinhardtii has since long time ago attracted great attention for its use as a green cell factory to produce
recombinant proteins. Compared with traditional cell factories, this photosynthetic eukaryotic microbe has many advantages
in the production of high-value recombinant proteins, due to its abilities of accurately folding and assemblying complex pro-
teins, short incubation time, high bio-safety level, low production costs and so on. At present, C. reinhardtii chloroplast
genome and nuclear genome have been successfully used to express a variety of recombinant proteins, such as subunit pro-
tein vaccines, single chain antibodies, cytokines, hormones and cultivated enzymes for industrial use, etc. These achieve-
ments have greatly verified the usefulness of C. reinhardtii as a green cell factory. In this article, the potentials of
C. reinhardtii as a green cell factory to produce high-value recombinant proteins are summarized, successful cases for its
usefulness as a green cell factory are presented and the shortcomings as an efficient green cell factory is discussed.
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Tab.1 Available selection markers for C. reinhardtii

bR LA SEEA K S ICHR
npt Il AR ok B RMFFEEALT TnS, i -RAREE R [17]
Arg7 A% R R LI RR 2R A 2R IF SR EL, HUE T arg7- 18k [18]
Nial (Nitl) AN A% T PRIA S, FLE— R R , OB nitl - TR [19]
Nic7 A% WKL & U A, JCHNIBERRAE K, B nic7-Bbk [20]
Thil0 A% B L IREME G OB IR A, BT hil 0-TERR [20]
eryl-1 AR GEAE rps14 HEIF (L153P) St A MIEA S14 251, T /N R AU ARG [21]
ppxl kA AR JFEN R A AL (V38OM) | TR IR B 551, il 4n S-23142 [22]
Als A% GBI 2 RFLR 5 U (K257T) | ik s i e [23]
Ble A% ok F EPEEIT IR GERR P A0 A R L IR A & [24]
aph7" A% S F WK R T 2RI SR A T T2 R B [25]
Aphv ll A% S F o SRS T ZUR I S TR L R I, T R 2R BRI RN 8 R [26]
aadA A% (k) LRI T RIS e R, i L e R AR [27]
aphA-6 UESIEN ok A S N SA R R T BRI R, i AR SR T e BB X [28]
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Tab.2 Available reporter genes for C. reinhardtii
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Crgfp AR AL BRI AE 2R 295 KOk BE (dequorea victoria) BHEDHEH A [30]
Crluc A% MBI RS T AR 3 S (Renilla reniformis) DK [31]
ghCt ST MR IR IS O 2 R 28 kK B R GO (32]
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Tab.3 Recombinant proteins produced from C. reinhardtii chloroplast genome

HEHEN ik Wk 2% 30k
Anti-HSV glycoprotein D Isc HLAS R D REREEPLIA AT, LA TR O "R IRR HSVD A4S & [10]
Anti-PA83 anthrax IgG1 PUSIHAT I PAS3 1gG1 Hifk 2K 1gG 1 IEMZSE L) B EAS 3 5 HE A G [42]

N YA o ) COVE DR AR .
Anti-CD22-ETA sc G5 B AN BRI 3 5 Zggggﬁg;?zmmwemmmsﬁegﬁmﬁm¢ [43]
Anti-CD22-gelonin sc HEHL B 4l Ak R PR R IR AR 01% ~ 0.3% TSP AT JPASE CD22 Mk B Al [44]
ik LR

Metallothionein-2 L L UV daht [45]
TRAIL HUREAE Fikit 043 ~ 0.67 TSP [46]
B R EijR FIRE LN TR AR 2 ~ 3% TSP [47]
VEGF P M4 AE B AR FEkH 2% TSP, HAMim 1 [37]
HMGBI BItiteE FkE 2.5% TSP, HA4 Gk [37]
14FN3 Uiy Fk 3% TSP, i MEAM [37]
SAA-10FN3 Uiy AR T, TR MR [37]
MAA Jorit AL S PR, TR R I A Y SRR AL 5% TSP, HAEIm I [36]
VP1-CTB 1 B 2 B 1 R FKE 3% TSP, i EAM [35]
E2 W PR 1.5% ~ 2% TSP, B RS & /NS 1 24 [48]
V28 FIBEER A 2R 1 FEIR TR 21% TSP, I HEAI [39]
GAD65 BITHIT 1 RS R FEIKH 0.3% TSP, 3134 NOD /I FUIBUIE b B 40 o 15 [49]
D2CTB o (AR BR L L 1 z;i%wsmkmmD%m%WW%F%mé%%%ﬁ [38]




4 FHHEREEE B 1y
HAEN Thi Tk ERB U
E7 of HPV-16 By B 2R I L AKBT HPV-16 ik h 0.12% TSP, i N RS 51 & GyE ke (0 [50]
Pfs25 JEBREV WA, RERS IERA T B4, 1 PR [51]
Pfs28 JEBREV WA, RERS IERA T B4, 3 PR [51]
Pfs48/45 JEPRETT ATV BERSIE BRI SR , 6 PRI [52]
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Tab.4 Recombinant proteins produced from C. reinhardtii nuclear genome

HEAENA il T 27 30k
HIV P24 SCURIREERE T FkE 0.25% TSP, IEPEAI [17]
LI AE LR TBYT L AR Hhib , FiEHE 100 pg/L [58]
GBSS-AMAL JEFEREM PR [59]
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