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VA : BS_United_China

School | & F%: Multiple schools % 5 HExBA

Location | #ilk: Beijing, Shanghai, Jiangsu, Sichuan
Jtm. E&. JI7. @l

Attending state | & IR7ZS: Presentation 7

Team contact | FIBABKER A : Verity 3255

Contact E-mail | BKZ& ABBFg: verityfanjiayu@163.com

The construction of genetic engineering bacteria by genetic element based on
guorum sensing and the inhibitions of pathogenic microorganisms’ virulence
factor accumulation such as food contamination.
ETHEHEAMNNERTHMEIEERMANFR MISEFERHEY
MEHEFRE

Project brief: Food spoilage and contamination are always problems for humans as
there is a large amount of harmful bacteria in the air, soil and water we contact with.
Food contamination can be relatively alleviated by means of high temperature
disinfection and plastic packaging. However, infections from contaminated food are
still often reported. The key to the above problems is the accumulation of toxic and
harmful substances such as endotoxins caused by bacterial growth during food
processing, transportation and storage as well as the contamination of harmful
pathogenic microorganisms. How to determine food freshness in a fast, effective,
simple, safe and inexpensive way? How to simply and quickly control the
accumulation of toxic and harmful substances in food preservation?

We use the principle of bacterial quorum sensing and synthetic biology technology
to build engineering bacteria with detection and inhibition functions, aiming to
establish a rating of food spoilage during storage and quantify the degree of food
spoilage. Cooperating with the biological module that inhibits the synthesis of toxin,
the bioactive protein that inhibits the accumulation of bacterial toxin can be
prepared to delay and inhibit the process of food spoilage. This invention is
expected to provide a reliable guarantee for the residents' health and food safety.
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HEEMN: RmAESRTSR-—ERLAZK, HNEMRN=S. LENKER
TEETRETEAE, AMXASERESTENEEFTRY —EEEER
BasRk, EFERERMASENRMNRRNRE, FBLEREBAIKEE
BRmENT, SHMEFIETNARERUEEEREREYN SRS
BUASEFESHEEYRRE. IREAEN. HE. 2. BROHHASTR
RIRBRYFHEE? IR RENFRARFTESEEYVRNRER?

BN AEENRFERNNREMSEYMERA, WEERNMANF ]
RENIEAE, sERYRmEFTIERRRITE, BURMESRNEE.
ESMFSRSANEYER, TH&HIHAESRNRREYEAMER,
MNMEZEZMAF RRERIRE. LARUEFENERHALERRNRER
FiRHTERE.
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QRS BUCT

School | Z#%Z&FK: Beijing University of Chemical Technology
ERUCTIKRE

Location | #b3ik: Beijing b=

Attending state | &£ fR7S: Presentation 7

Team contact | FIBABX & A : Huiwen Zhen XRE X

Contact E-mail | BKZ& ABBFE: gingliccc@126.com

Using fat to synthesis y-Aminobutyric acid and 5-hydroxytryptophan in
Escherichia coli

WEF AR E R -RE TRIS-RECRRNANBITE

Project brief: Obesity and depression are common and serious problems. Globally,
there are more than 650 million people suffering from it. Many people are under
great pressure, tired at work, and their bodies are in a sub - health state for a long
time, with their psychology in a depressed condition, which can easily bring about
obesity. Aiming at helping people lose weight and relieve their emotions, we intend
to construct an E. coli engineering bacterium that can be colonized in human
intestinal tract. By using synthetic biological methods, the systems which can
decompose fat and simultaneously synthesize y-aminobutyric acid and 5-
hydroxytryptophan, which can effectively relieve anxiety and improve physical
condition, with decomposition products are constructed in this bacterium.

WBET: EHNISE—MELXENRA, AR BEBI6.5{AX
HifE. REAENRK, THEFR, SEKHLTIRERS, OELT
EHGRES, SFEREM. ATAXEIANBEFEFEREE, HMITETX
—MINEEEANEBEANKBTELREE, THEREVMFETTE #X
H PR U BT RO B G- TRIS-RECTRNGHMRS,
FENXEYRERNEBREREE WEFFRIL.
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School | & ZFK: China Agricultural University
o R K
Location | #i3it : Haidian, Beijing Jt IR H/8EX
Attending state | 5 IR7ZS: Presentation B 7R
Team contact | FIBABXZE A : Mingyang Li Z=EH[H
Contact E-mail | BXZ& ABBFE: 2019309080126@cau.edu.cn

SSR: Saline-alkaline Soil Restorer

i 1 & 2

Project brief: At present, the prevention and control of saline alkali soil is a
worldwide problem which needs to be developed urgently, and biological control of
it is a field which needs to be developed urgently as well. We are committed to
finding a cost-effective biological treatment of saline alkali soil. We plan to
transform Corynebacterium glutamicum to let it produce y-Polyglutamic acid (y-
PGA) in soil. y-PGA is an excellent water retaining agent, which can treat saline
alkali soil by neutralization of acid and alkali, ion adsorption, nutrient activation,
formation of soil aggregates, and interaction with plants. Corynebacterium
glutamicum can produce glutamate by itself. It can synthesize and secrete y-PGA by
transferring related genes into it. Then put it into soil to treat saline alkali soil. In
addition, we also plan to use salt and alkali differential expression promoters, and to
modify RBS, start codon of the genome and other elements and methods to ensure
the safety and further optimize the project.
MBE: B, RBEMHPBARE—TAFTHRNEAMER, £EWHEE
- PMEFRENIE . BMNBNTHE—MEFAENNEY IR BEM TS
£, MBI ESBRETE, FEATERER-BAIR. vBEH
BREURNRAKAN, oTINRIREFM. BFRE. Fo8k. ERIER
B, SHEYEEFZMERAREHEM. THELIZRARBRETEEST
MEFARR, BIRAFEANEXER, TJEAZRETEEB SIS
Wy-PGARYRE ], RHEBIME TN TBEE IS m. thoh, HA1EF A
BREFRFKELEBINF, BHAAEHEEREARBS, EREEFELGNTERTT
| REMMRIERTA M — SR 4
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QRS CPU_CHINA

School | 4 ZFK: China Pharmaceutical University
PEARIKRF
Location | #i3ilt : Nanjing, Jiangsu Province ;T &R
Attending state | £ IR7ZS: Presentation B 7R
Team contact | FIBABEZE A : Ziyang Huang & J¥,; Linyu Zheng XP#M
Contact E-mail | BKZ& ABBFH: LyernotLeere@outlook.com;
zhenglinyu2000@163.com

Construction of MnP-AAO-HFB1 composite system based on CRISPR/dCas9
programmable assembly technology for the oxidation of polyethylene plastic.
ETCRISPR/ACasORIT N T RmIBHERAME/SHELRZE (PE) 2
BIMnP-AAO-HFB1E & &4

Project brief: Exemplified by polyethylene, undegradable plastics have a
degradation period of hundreds of years under natural conditions, causing severe
environmental crisis worldwide. Manganese peroxidase (MnP) use hydrogen
peroxide (H,0,) to produce high-redox-potential Mn3*, possessing a PE-degrading
potential. Our project takes MnP as our key PE-degrading enzyme, employs aryl
alcohol oxidase (AAO) to provide H,O, for MnP, and utilize Hydrophobin-1 (HFB1)
to increase substrate accessibility, as well as combines SpyCatcher-SpyTag system
with CRISPR/dCas9 system to anchor MnP, AAO and HFB1 onto one double-
stranded DNA scaffold according to certain spatial order, distance and proportion.
The final complex works as a molecular machine that can adhere and degrade PE in

a green and swift way.

BN : UBZE PE)ARKNATBEER, RALZGTHEBRERKEA
HEF, EEKEERNENTmENKESE. SdE1DEMnP)sE%F A
HEMASEFESEMEEAMS, BEBAENPERMBE . AU EHAMNP
EAMEPER KBRS, FRFESLEBAAO)AMIPRREEIELAS, FAHER
IKEBHFBLEIN/EY o] XM, %455 SpyCatcher-SpyTag & 4 F1CRISPR/dCas9 &
%5, BMnP, AAOFIHFBliZB—E M= ElnfF. BEE. LbBEE3IE—MNaE
| DNAL, #9E2H TR 3BE MRPERS THL5 . 5
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SRS DUT

School | 4%k #%: Dalian University of Technology
REETKZF

Location | ##3ik: Dalian, Liaoning Province 17 =& K&ET

Attending state | & IR7S : Presentation 7

Team contact | FIBABKZ& A : Yuliang Huo EEX=

Contact E-mail | BKZ& ABBFg : 1589318542@qg.com

Capture and degradation of Microplastics in water

KGR R A9 IR S FERR

Project brief: This project is committed to using Chlorella to solve the problem of
micro plastic pollution in water, focusing on the capture and degradation of micro
plastic (currently the degradation of plastic is PET). Microplastics are plastic
particles less then 5mm, which widely exist in the natural environment and have a
wide range of toxic effects on human beings, animals and plants, and even the
natural environment. However, the treatment of microplastics is difficult and
difficult to capture, especially in the key treatment links such as sewage sludge.
There are many differences between the treatment of microplastics and traditional
pollutants such as heavy metals. Another problem that can be ignored is that
microplastics keep increasing year by year, and keep circulating in the natural
environment; In the future, microplastics will bring us immeasurable challenges.

In the aspect of capturing microplastics, we use the quorum sensing system of
bacteria to improve the biofilm production of Chlorella vulgaris by applying
homoacylserline lactones (AHLs). We transform Chlorella vulgaris to autocrine
AHLs and produce a large number of biofilms. Microalgae biofilm has a good
adsorption capacity for microplastics, so as to capture microplastics in water.

For the degradation of microplastics, the genes of two important enzymes in the
degradation process of PET microplastics were introduced into Chlorella to achieve
the exocrine of degrading enzymes and the degradation of plastics. After modeling
and analysis, the best degradation efficiency can be obtained by reasonably 6




iGEM

)(0; mg:: DUT

connecting the two degradation enzymes.

Therefore, we use the Modular enzyme assembly technology to achieve the high
and high effect of ligase complex. At present, PET is the main degradation object of
the project, and a variety of plastic degradation enzymes can be added to build a
variety of plastics degradation systems.

B & AW B BN THRNREBRKEPHERISRNEDR, BET
MER A NE R (B RIFE MRV ERIFSEZEPET) o HEBRLE/NT5mmEY
BRER, EEANERZHEE, MEMAX, EY. DEEBANES
FZNSEEMR. BRI NHMERLEREE. DMK, RilHE5KS
REFRBLERTH, HENXMHSRYSESRFERSRYNLIES
HEREA—HNHTT. AP ATBENEHE, HERRFTEZFES
MEY, EEAMERAMER ERK, BERHEEBNNREATEE,

WMRMERTE, NENSHENHERE RS, MRAMNEENSELR
R AEE(AHLS) RE B E (e dt/\EREF A AR R, BUE/NEREEH B 7k
AHLs, BN F4XREBEMR. MECREYEXNHERE REFMEMME, M
Ik B FE KA R TR B Y

PERRMEERLITE, KPETHEREMIEPREZNMMEBNERSNNIKE,
SCILBE MREGEOINA M B RLE R . ST EEST, BRIMEREaEEZETIY
RERENERIE, ARBMNXALTEREREARANLRNEEBES
EHEIEREASEHIER. B BRMUPET AEEEBNR, BETMIIAS
MR bR, MWESTEBRERAER,
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WEENR

School | Z#Z&#%: Fujian Agriculture and Forestry University
BRELHNKF

Location | #3ik: Fuzhou, Fujian Province {2 2 & 48N

Attending state | & IR7ZS: Presentation 7

Team contact | FIBABKZ& A : Lin Zhou FFE

Contact E-mail | BE &R A BB : FAFU1523937374@163.com

Construction of odor sachet with changing conditions based on genetic
engineering

ETERTIRENNTZNEFHRTUSKRER

Project brief: Chinese sachet has a history of thousand of years, and it is widely
used in prevention, treatment and daily wear, but the common sachet has low odor
efficiency and the utilization rate of aromatic alcohol is very low, which can not
achieve the design effect. This year, we want to construct a cell factories to produce
different aroma.

We have designed an exquisite gene circuit to optimize the metabolic flow, and we
also want to modify the expression of the corresponding genes by using elements
such as operons, so that the whole system can express different kind of flavor which
combines various kinds of aroma substances under different physical or chemical
stimuli.

In the end, we will use electronic nose to carry out quantitative analysis on different
aroma substances under a series of experiments under different inducing conditions.
On the basis of ensuring that the content of aroma substances will exceed the
sensory threshold of human body, we will further optimize the dynamic expression
of aroma substances, so as to achieve the design goal of microbial self-regulation of
aroma.
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EEN: PTEERCHELTERE, Wb, BT ARENFET ZX
A E2LTBENEREASKRERE, SEENARRE, AARFLEIKRIT
MR, NRABASENEFEME— PRI RREFRNES.

BRI T — MR NERBEERERHREAE RAE TEEERY
MABRMANTEFTRFBRREERNRE, NEEDNRGEERRELRE
I TRELEARZENETREAS.

BN RETEE—RIAEFSFHENIE THARERY HITEED
1, ERERERDRNSEHBIL T NERERHENREML L, #—P0UAEE
R EZSRIE, UERBEY BIOATEKRRT B AR,
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School | 4% FK: Georgia State University & Southwest Jiaotong University
RN 2 K% & PHRIATIBAE

Location | #3ik: Chengdu, Sichuan Province 91| 5 &8

Attending state | & IR7ZS: Presentation 7

Team contact | FIBABKE A : Ningxin Zhu k-2

Contact E-mail | BXZ& ABBF§: 2488813113@qqg.com

Heterologous expressed human follicle cell growth-related factors for the
inhibition of hair loss

MNARBRREAABAEEAREKBEXEFREHR X

Project brief: Telogen effluvium is a hair disorder caused by acute or chronic stress.
When a person undergoes prolonged stress, a certain percentage of anagen hair
rapidly transitions to telogen effluvium, which causes diffuse hair loss.
Androgenetic alopecia is an androgen-dependent genetic disorder in which the local
scalp hair follicles have increased sensitivity to androgens, resulting in
miniaturization of hair follicles and thinning of the hair shaft, causing hair loss. In
this project, we want to investigate the pathways of Gas6 and platelet concentrated
growth factor in promoting hair follicle cell proliferation. By expressing
heterologous hair follicle cell growth-related proteins from Pichia pastoris or
Chinese hamster ovary cell, and conducting tissue and animal experiments to
explore novel delivery methods, we aimed at providing a new idea for inhibiting
stressful and androgenic hair loss.

HMBEM: KAEPARAXE—MBEARMSIEEENSIENELRER, SAKE
RTEAZT, —EFIMERPLARERKIETE, MmsIEREM%
k. EHRFEERAS —MERERBNREEERR, BERBIEER
NHERRNBURMIEN, SHEBEMEML, ETEH, SIEMRL. AR
MGAS6E BB MM/ NMRIRGEE KR Flest ERAMIBENAENTF, UE
FESHCHOMBA AME, BEFERAERMAMEKMEXRES, RNT
RIAXALR . HPKERAMEBETR, ANERENME. ERFRMERE
e o BB . 10
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QRS HZAU_China

School | 4 FK: Huazhong Agricultural University
G PN

Location | #3ik: Wuhan, Hubei Province j#i1t & E X

Attending state | & IR7ZS: Presentation 7

Team contact | FIBABKZE A : Yuanhui Sun #hJTHE
Contact E-mail | BXZ& ABRFH: 1466347160@qg.com

A simple and early warning dual-function IBD detection system based on Nissle
1917

EFNissle 191709— AN R{E. FRHEITRE N THEERY IBDIEN R St

Project brief: Inflammatory bowel disease is a common inflammatory disease that
IS zoonotic, which has the characteristics of not obvious early symptoms and
complicated detection methods. Therefore, when a patient is diagnosed with IBD,
the condition often becomes severe and this phenomenon is more common for pets.
Therefore, we tried to develop a detection and report system for IBD from two
aspects: simple detection and early warning. We envision that this system will be
applied to pets first, that is, our engineered bacteria will be added to pet food. When
bacteria enter a healthy intestine, they can secrete beneficial biomass. Once the
early pathological response of IBD is detected by our bacteria, they will secrete a
distinctive report odor while releasing small peptides that can delay the
development of the disease. Eventually, the system of detection can be carried out
and report the abnormal phenomenon in the early stage of pets suffering from IBD
and the deterioration of the disease can be delayed.

T EH®ES: IBDE—MABHENENRENER, BEBERHERARE, &
NFREBNFA. Fitt, HEBEEWHIZHIBDOK, wEFET™E, BHXM
RENTEHEAERE. T BNEZHMNEERN, FHMERTEET,
FRE—ESNIBDI MR ER G, HANTERZRGATNRTEY, BIR
ITREFEAMEEZEY RS SHHFNBROVEREBDWEEYR, m—
E&RNEIBDNEHRERE, EMRATSE BERFENRESWAE R
B EZRBER RN, RESNEEYBIBDNFHHEITRNRSE, FHE
| ERIERE—PEAL. 0l
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School | & FK: iBowu 5 HELBA

Location | #b3ik: Beijing It

Attending state | Z£IR7ZS: Presentation B 7w
Team contact | FIBABEZ& A : Enshi Xu & Bt
Contact E-mail | BKZ& A BBFE: xuenshi@ibowu.com

Synthetic Biology pathway for active drug from herbal medicine: the case of
synthesizing glycyrrhetinic acid

AHREMFESHNBEREABTTEARTIRD: ARHEXR

Project brief: Glycyrrhetinic acid (GA), a natural compound extracted from
licorice is proved to have a range of therapeutic effects on cancer, ulcer,
Alzheimer’s, arthritis et cetera. GA is also approved as food additives due to its
sweetness. Current method of extraction of GA from licorice is low-yield and
complicated, so our project aims to achieve a cost-effective, and potentially large-
scale production of GA, by converting the less effective prodrug Glycyrrhizic acid
(GL), which has high concentrations up to 5% in licorice root, to the metabolically
active form, GA, through the catalytic effects using the (BG). It has been reported
that BG can be expressed in E. coli strains by the GusA gene. To achieve higher GA
yield, We propose to 1) improve the yield of the enzyme BG by adjusting promoter
strength and induction condition of GusA gene, 2) and to improve the catalytic
efficacy of B-glucuronidase through optimizing fermentation conditions and to
design cell free systems for enriched B-glucuronidase reactivity.

HMBEM: HEXRE—MNEEFRBRNRBARNENKS, SREE,
W, PFIZEEVE, XRTREBE—EMI . FIRSCAH KR R THIR .
PBRMCANTIET BRI BED!, B HANI B TR — MRS
MAMBREFT. H-AERERBEEHETESKSNEENHERE
AL ERMHIGA, PCH AR E FHMCUsAR R RIAE K. RIFER
ETERNTEERLESTE, 1) BENERETHEEFEGUARIRIAR
REPCHTE, 2) MRREFHMMELMBRGIRSPCHIEK.
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VA : Jiangnan_China

School | Z#%Z&FK: Jiangnan University
IEKFE
Location | #b3ik: Wuxi, Jiangsu Province ST 78 L5
Attending state | & IR7ZS: Presentation 7
Team contact | FIBABEZ& A : Shiyu Yu £jiEN
Contact E-mail | BKZ& ABBFH: 1024180213@stu.Jiangnan.edu.cn

Save Coral Reefs at risks: Synthesize an eco-friendly sunscreen by S. cerevisiae

) P BB B £ 5 B A 5 BY B R 78 SR AR 37 32 21 B 40 B 9 3 B8 7

Project brief: Every year, the splendid view of coral reef attracts people all around
the world. However, to protect from UV damage, around 14,000 tons of sunscreen
containing chemical compounds with a broad-spectrum UV coverage, such as
oxybenzone and octinoxate, is washed into the oceans and seas annually, causing
bleaching and a variety of pathologies to corals. As an ecosystem carrying a quarter
of living species in the ocean, the bleaching of coral reefs can further lead to the
extinction of marine organisms. Our project aims at engineering S. cerevisiae to
produce a natural sunscreen compound gadusol by introducing 2 genes from
zebrafish (EEVS and MT-Ox).We hope to produce an eco-friendly sunscreen using
the yeast extract containing gadusol to replace the traditional sunscreens, protect the
marine ecology and build a better world.

A& : WHERXEEERERS| 7T HRSAREIRIL. Kif, Bk
MARE AT IMEARXEINENE, SEARKERE IEHRYR
RAHIRSHEERNERFENUFHMTE, 52975 14,0000% b i 55 K It 4
HRIEEFSF, SETHMBLS—FRIMEMER. EAKET25%8F4
MNESRG, BHENBUSHE—DSIEBFEVNIRENRESRGHN
AR, AT B h T @it S AEEVSEMT-OX W R SR T 5 & (9 & F 5k
BSOS EREREE, EEACY T XA PR D 8 KR KRR SNRUF R £
W FE, PRIPHFIATE K& Fgadusol (YT BLRA IR R AE = T, I EE R EY)
HE—TEFHEYRE, SRELETSRER,
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QRS Jilin_China

School | Z4ZZFK: Jilin University
aHRKF
Location | #s3ik: Changchun, Jilin Province S &K&HET
Attending state | & IR7ZS: Presentation 7
Team contact | FIBABKZ& A : Zheng Zhou & 1E
Contact E-mail | BXZ& ABBF§: zhouzhengjlu@163.com

Mosquiet: Dynamic regulation strategy based Escherichia coli biological acid
production device to lure and kill mosquitoes

ETHSFEERBNKEITEED - RIFDRIEE

Project brief: In addition to the annoying itching caused by mosquito bites, blood-
sucking female mosquitoes are responsible for the transmission of Dengue Fever,
Malaria, Yellow Fever, Japanese Encephalitis and many other diseases, seriously
affecting living standard and public health of human beings. However, the
commonly used insecticide, mosquito repellent and chemical mosquito attractant
still have some defects, such as irritation to human body, environmental pollution,
drug resistance and so on. This project intents to construct a mosquito-lured-and-
killing device based on an auto-regulating Escherichia coli production system of L-
lactic acid and acetic acid to lure blood-sucking female mosquitoes, by using the
idea and basic elements of synthetic biology for dual dynamic regulation of both
quorum sensing and acid response of key genes.

TEEN: RTERNTFIIRSEMNANEREZS, RONENSSERE
i ER. BRVE. BARRFEMSMERRNERE, FEFZREHERA
KEAERBS AR, MIBEFARDG . RKEGH. CFFFIFEH
B —EGRFE, WX AEARIEMN. RFR. MAMNTES, KBS
WX BN F BEETERITHNT XA R TR AR 1 Y R E RS
2, MEETREBANBELILR. 2B~ EMNFNNABITEREKNIFR
KERE.

14



iGEM

SRS LZU-CHINA

School | & FK: Lanzhou University

=ZMKEFE
Location | #54ik: Lanzhou, Gansu Province H7 4 2 M
Attending state | & IR7ZS: Presentation 7

Team contact | FIBABKE A : Kun Zhu ZkiH#
Contact E-mail | BKZ& ABBFH: zhuk18@Izu.edu.cn

Targeted inhibition of SARS-CoV-2 infection based on CRISPR-Cas13 system
EFCRISPR-Casl3 & S #E [m H F]SARS-CoV-2/% 22

Project brief: The novel coronavirus SARS-CoV-2 leads to a sustained outbreak of
COVID-19. Traditional vaccines and drugs lag behind, but the potential of CRISPR-
Cas13d for pan-coronavirus protection provides a new strategy to replace them. We
construct CRISPR-Cas13d system through bioinformatics screening. A preventive
antiviral strategy in human cells is developed by using specific crRNA-mediated
Cas13d protein to degrade the coding RNA of receptor protein ACE2.

A & : FEEIKFESARS-CoV2EHCOVID-19F418 4%, Z5mEE
MaYaTT EE SIS, CRISPR-Casl3di# T2 BIRB SR HIRH T &
REGHYSEEOIRE ., AT BBRIAYEBFHIEHECRISPR-Casl3d
A5G, FHFFRNANSHCas13dE HEE [ fFE R A E B ACE2AY ZRALRNA,
PmAER T —FA KM AT MRS R
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SRS NEU-CHINA

School | & F%: Northeastern University
RIEKR=E
Location | #3ik: Shenyang, Liaoning Province 17 =& SCFHT
Attending state | & IR7ZS: Presentation 7
Team contact | FIBABXE A : Mingxue Ma 5% &
Contact E-mail | BKR& ABBFH: 1172553993@qq.com

Multivirus Detector: Using PmrCAB system and quorum sensing, and building

a hardware to achieve multivirus detection.

FAPMrCABRGMEGRN R G, WEBEHXAZHESRMN

Project brief: Over the years, we have suffered from different kinds of corona-
viruses, such as MERS, SARS-CoV-2 and so on. At present, the detection methods
of these viruses are becoming mature, but prediction or detection systems for
multiple corona-viruses is uncommon.

Our project intends to construct an engineering bacteria to detect MERS-CoV,
Hcov-229E and SARS-CoV-2 at the same time. First, we used PmrCAB system to
detect corona-virus protein. Then we used the quorum sensing system based on
LuxI / LuxR in E. coli and added HRP amplifier in order to amplify the signal.
Finally, theses three kinds of engineering bacteria are put in the same device to

realize the multi virus detection in environment.

TEE: BER, FAEXTMERS, SARS-CoV2EFAREBRBHMNRE,
SN XERFNRNFROETHH, AMETSMERFESHRIEE
NN RZANARE L.

AT B M E X MERS-CoV, HCoV-229E. SARS-CoV-2=Ffhi@RF SN
N TEE. EAPMICABREXN ERFSELHRITEN, FHARKBTERDN
ETLuxl/LuxRIBHER N RS, FIApIIARIUBAES, REE=FfT
ERETE—EXEPLUWXNIMNEFHNZRIEN.
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Treatment of autism with engineering probiotics

ETIRESERG BAE

Project brief:

Autism spectrum disorders (ASDs) are neurodevelopmental disorders diagnosed in
early childhood. They present with varying degrees of dysfunction. Intervention and
support for ASDs should be individual, multidimensional and multidisciplinary,

bringing severe financial burden on both families and the society.

Our project attempted to construct engineering probiotics to lend a helping hand to

“star children” and their family.

HEEN: BREERESASD)ZE—MILERBRAELERR, KANTE
EENINERRS. I ZEBMEARENTESER TRNENEFNE. TR
NBRXEBEINETESEEREN REEENZ T
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Saving Rose Plan : Design and Construction of Synthetic Microalgae-Yeast

Consortia for Biosynthesis of Phenylethanol

BREHE: FZEEVMESRATREGRNNERBR

Project brief: Phenylethanol is a kind of rose-scented aromatic alcohol, which is
widely used in cosmetics, food and medicine and has great market value. At present,
there are three ways to obtain phenylethanol, namely physical extraction, chemical

synthesis and biological synthesis.

Saccharomyces cerevisiae has the characteristics of small volume, fast reproduction,
much absorption, fast transformation, strong adaptability, etc. The products
produced by Saccharomyces cerevisiae are relatively pure with low cost and high
efficiency, and the quality meets international standards. In addition, using L-
phenylalanine as substrate can greatly increase the yield of phenylethanol produced
by Saccharomyces cerevisiae, so it can be considered to use Saccharomyces
cerevisiae to biosynthesis phenylethanol. This project intends to produce
phenylethanol by constructing a phenylacetaldehyde synthase (PAAS) system based
on Saccharomyces cerevisiae and use basic elements of synthetic biology, such as
promoters, for fine regulation of key genes, and to construct a yeast-microalgae

interaction system in the later stage.
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THEEN: RZEE—MBREENTEE, A ZEBTARA. B,
E#hd, BEEANTHNE. BHE, RERIZENREZ—RE=F, 23
EYMEZEI. LEERAEDE .

EOEBRSRFETUN. EER. RRE. BAR. ENERFFR, £
RAHAAMRK. BHAE. XS, REFSERFRRE. 1S, NL-FRER
EXNED TN EERER SR ZBENT BB KBRS, Bt %R AR
ERGEYVERELE. AMBNBENERE TREERSNEAZE 5B
(paas) RFE K ZBEFXAENEDFEARTHMBERN T R BERHEITHE
MiEE, FERPNEES-HELEER.
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Targeted therapy of asthma by self-assembled small interfering RNA in vivo
AR BARN/NTHRNAR G T677

Project brief: Asthma is a common chronic disease of the respiratory system. At
present, the common drugs used to treat asthma include B-receptor agonists and
glucocorticoids. However, some investigations have shown that patients’ poor
compliance with drugs will lead to frequent recurrence of asthma, which is very
unfavorable to the control of the disease. Since the symptoms of asthma are induced
by type 2 inflammation to a large extent, we plan to use RNAi technology to inhibit
the expression of related proteins, so as to inhibit inflammation and relieve asthma.

Our project designs are as follows: We intend to transfection mouse bronchial
epithelial cells by liposome atomization with minicircle DNA (mcDNA). These
mcDNAs will encode siRNAs of GATA3 and TSLP, respectively; and the siRNAs
will be secreted extracellular through exosomes, targeting the corresponding genes

to achieve the inhibitory effect of inflammation.

HEEN: BhE—MENNFRRASELRR, BalE e ATarEn
MM BEBRERMFITREL AR, B, FREREIZENGIRME
MME, ZRSEEHELEMNER, WKRENEFSRAFN, HTERR
ERNAHEIEEERA2ZERERNNES, MR ARNAIBIEAAH
AREANRE, MMFIRE. MMEFRER, ZNRETBB0T: X
fI1#AREX Mminicircle DNA(mcDNA) MBS BUA FEU M T N E R/ NRXZX[E L
RERRE, 1XEmcDNAKZ 7> 5 Z8AGATASFITSLPAYSIRNA, R BIT SN
R TTN R RSN, BEa AR AV E RIA R H I AR ER .
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Construction of the Escherichia coli two cell system for monarch violet dye

production

MEXFITENHERRGLE =T EXRRH

Project brief: Tyrian purple, also known as, 6,6-dibromoindigo, is a kind of natural
pigment with a long history of production and application, which was always been
preferred by the royal. In addition to its value in history and culture, as a kind of
novel biocompatible semiconductor it also receive much attention. However, due to
natural yield little, difficulty in chemosynthesis and the potential pollution, its high
yield production hasn’t been realized. Therefore, we plan to implement a two-cell
reaction by spatiotemporally separating the two consecutive procedures of the
production, so that the enzyme in tyrian purple metabolic pathway could achieve its
highest efficiency. Moreover, we can choose some gene expression regulatory parts

to improve the high-yield and high-purity dual cell system.

BEEMN: FTER B66-REtE, BRRBRBALETSNMAHENRALEN,
PR E—EAGRMMRrE, BREKBOHEXXANES, FERELR
AAEYHBTMNSE, EFXSEUHRTHRERER. BEETHRAFED, 4
FEMAEEFERRSE, 2ORELUST. AMBEIXARARERS,
HITEFRNENE, NWARFTEEZRGBEPEXBORST ANE, F&
WiFEERFRAEERG, METIESAE, SSENMARER.
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Ginsenoside: Based on the expression of b-glucosidase in Pichia pastoris and
the deglycosylation of Rb1, the transformation pathway and yield of
ginsenoside were optimized.
ETHEEFESDPRAB-AERTHRITATROINERERL, RUEASEETR
BRIz S8

Project brief: Ginsenoside, as an effective component of ginseng, has a variety of
pharmacological activities. Among them, ginsenoside CK has been studied for its
excellent biological activities such as anti-diabetes, anti-tumor, anti-inflammatory
and anti-aging. however, CK almost does not exist in natural ginseng, and can be
produced by enzymatic transformation of PPD type ginsenoside Rbl. In order to
improve the production of CK, our team intends to express b-glucosidase in Pichia

pastoris and use it for the deglycosylation of RB1 and the production of CK.

WEEN: ASEFEAASHERNMSY, BEZMHAREEE. HP, AS
BECKEAHEEBIERRE, ME KX NREFHENEYEEmEH
R, AM, CKEXRZRASHJLFAHFEE, JHPPDETEASEHFRbIET
BE{EE =%, ATRECKFE, BIIMAHEEEREEFRRIEAB-HEE
HEsHF A TRoI A EREE L ACKAI A =,
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Fluorescence-activated RNA aptamer, CRISPRi and strand replacement
reactions based whole cell biosensor for antibiotic detection
ETFUOLBUERNAERC (A, CRISPRISHERRNIE HEEMBEYIER
a5 UM & &

Project brief: Due to the large-scale use of antibiotics, environmental pollution and
food residues have posed a great threat to the ecological environment as well as
human health. Therefore, this project aims to design a series of high-performance
whole cell biosensors (WCBs) to detect antibiotics. To overcome the common limits
of WCBs, a fluorescence-activated RNA aptamer is used as the output signal to
increase the response speed, and it is hoped that the signal-noise ratio and dynamic
range of the sensor can be improved by the NIMPLY logic gate gene circuit

composed of CRISPRi and strand replacement reactions.

MEB®EN: BTHAZRNANAEER, EERNHETEME MK S 0BT

ARRESREREEER T EM, WAIE NURERRMAIRRNEEEXTE
ZA6, BT S HENEHEEYMEREBAMENINAEER. ITRWCBsE
DB FRBR 1, ﬁﬁﬁﬁ T S HUERNAG BB bt 5 S DUG N L =%
RRMNEE, FHHE ﬁmCMWmﬂ%Eﬁ&fﬁﬂmMMﬂX ®/IIERE
& B8 IR S % a8 1Y (S8 L (signal-noise ratio) MIFNZSSE
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Stress sensitive biodegradable pharmaceutical cell-laden adhesive hydrogel for

fracture repair

Rz T BUR B AR 5 B R E Y TT B g ol B ARG P KBRS A T B i &

Project brief: Hydrogels are excellent materials for 4biomedical applications
because of their good biocompatibility, predictable degradation rate, adjustable
mechanical properties and good elasticity. Current fracture repair materials lack fine
regulatory elements, such as ideal material degradability and accurate drug release
control, etc. This project designed a new type of cell-laden hydrogel-based material,
whose functions include the Piezo-based stress sensitive control system of material

degradation and drug release, so as to realize the phased-changeable material
strength and drug release in the recovery period of patients and achieve the purpose
of individualized precision medicine. At the same time, the hydrogel-based material
is coated with mussel-like proteins to increase the material's strength and ensure a

tight bond to the fracture site.

TEEf: KERERREFNEYRENE. THUNERR, DTS
PEREA REFREME M AEMEFN AN RE. BRI BT SRR
RN RETTH, BlMMRl RN, BAESSF. AMB®RITT
— MR A ER BRI EKERM R, HINEEREE TPiezof ERIFE
MRIERESAMERR S, KUBZFBTREHNM BRIV RIEE LN
VB, BENMEUBEETNEN. BN, KERIESZERIZES,
HEntrelha A RIEM BRI S BTN ERE S .
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Platform of DNA Computation
DNAITHEEA

Project brief: The current DNA computation and its application are still in the
laboratory stage, which is difficult to apply DNA computation for researchers
without rich professional knowledge. This project aims to build a comprehensive
dynamic DNA computing work platform to assist scientific researchers in
accelerating the progress of research. This platform integrates bioinformatics
analysis, machine learning models and molecular dynamics simulation to achieve
design guidance and predictive simulation of dynamic DNA computation sequences.

It can be applied to low-cost, non-invasive, and conventional early cancer screening.

MBS BEl, DNATERHEAELTIRENR, IRXEFENT
WHRIRTRHMESE ADNATFE M IRIT R ERE . A B SEME—INEGEEE)
SDNATTE TR a, hERIT TEZMRMTTHE. IFamEsEMmER
FoM, PRFEIEE, DT NFRIM=KRERTIANSDNATE FFIH
RIHESMBUNRIL, oY AT EEEAAR. TRAETERNFEHEE

fHE,
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Engineered Acetobacter xylostella to work on Paeruginosa infection and wound

repair in burn treatment

BIEARETERTRGET PRFBERENRRNEEER

Project brief: Infection remains the most common cause of morbidity and mortality
in burn patients. Pseudomonas aeruginosa is among the leading causes of
nosocomial infection primarily because it is intrinsically resistant to many
antibiotics and antimicrobials. This year our team is working on Paeruginosa
infection and wound repair in burn treatment. Using principles of synthetic biology,
we genetically modified Acetobacter xylostella to kill P. aeruginosa specifically
through the production and release of chimeric bacteriocin SE protein and the
immune protein. Moreover, the production of cellulose in the engineered
Acetobacter xylostella was regulated by blue light, which can further prevent

infection of other bacteria and promote wound repair.

MBEN: BRARRMBELRNATLRELNERERE. HERELESER
RAMNETERAZ —RRACXNTFSHERNMMEFFEWL M. SEHA
AR Thefhiafr P IRFHRERENREATEEER . EHEMEDFEN
FEE, BN ABAFE#TEBEEFIRNHREHERSEEANREE
BRREBPEHRERE. I EIEEABTETREXCETAERNE
= TTE— BRI EMAE R UREH#H B ONEER.
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Cocktail therapy: Specific to multiple potential targets of inflammatory bowel

disease through genetically modified engineered bacteria

S REMFHRNS NEELE RS ERNSEN TEEHET BREER G

Project brief: Inflammatory bowel disease (IBD) is a kind of chronic intestinal
inflammation with many characteristics including long onset cycle, limited curative
effect, easy to relapse and potential risks in causing cancer, the disease has a great
impact on the quality of patients’ life. At the same time, the world currently has
more than 10 million people suffering from IBD and other related diseases, so the

application prospects of related products are broad.

After screening out multiple targets that have been proven effective for IBD
treatment, We develop our cocktail therapy for IBD (especially UC) patients target
on above reasons by using genetically modified engineered bacteria, in the form of
enteric-coated capsules or fermented yogurt. As the final product, we also use bio-
information methods to assist in the detection and tracking of patient feces, and

adjust the ratio of bacteria in a timely manner.
At the level of public awareness, we will adopt multiple channels for publicity,

popularizing knowledge about IBD diseases, in order to raise the public’s awareness
of IBD.
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MEEN: KEEHFEUTHER, ZREHK, REVERE FH5RE
XUEMBBBENEEINE, BRNBEFNEERBENRANEE, [,
BRE R ABE 10005 ABHIBDUEMBXER, HX~aNAIR #,

BNEFFBERNEN TRE, AEMERTROESDIHLE S TE
B R ABHIBDUCED BT BRER %, MBRRES R BRYS
RRIENRAR S, ANNALEFRATEERENAYRY. RE, &
AR EME L.

HERAKNFER, BMNSXMESHREH#TER, &XIBDEMBIVAXIIR,
#MFF 2 AR XS TBDAYIAFIER K o
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Detection and Degradation of Stench produced by Wet Garbage
IR RSB 5408

Project brief: The "Regulations of Shanghai Municipality on the Management of
Domestic Waste" have been implemented for nearly two years. With the promotion
and implementation of waste sorting measures, the amount of wet garbage
separation in Shanghai has been increasing. Wet garbage will produce stench gas
during the stacking and transportation, which will affect the health and quality of
life of residents. Considering that ammonia and hydrogen sulfide are the main odor
generated by wet garbage, we try to construct sensing and oxidation pathways of
these two gases in E. coli. We hope to realize a detection and degradation system for

hydrogen sulfide and ammonia using synthetic biology.

mMBEN: (EEMARNREEEXE) ST TRERE., BENRD X

EReRIE 555, ERTIRNIRD HERMIE R .. AR AR IZEH
HRARFAEEBRTE, THERNSERRSEARE. ZRIELNIRE
EFENRANESTIRAEANE, BNEZREXBTETHERLEESR
SHNRZEEAERE. BMNHEEHEREYZEFNIAIA - IMRUESER
—LE’H‘ﬁ/)“'J lﬁi