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演示者
演示文稿备注
突破生物育种耗时低效瓶颈问题的关键是构建多样性、大容量的突变库，并进行高效筛选和评价，因此需要高效率、高通量及设备化的系统育种方法研究。
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演示者
演示文稿备注
内容为蓝色字体所示。


BT ARTPREZ KAV R R B B TR

ARTP Mutagenesis

Screening
by FACS, plates, HTP

assay etc
discrete evolution

/‘"’"}"‘“‘?‘«{% Q M{»*/”) by fitness

4 \/ﬁ‘-x,)j é ,f/\}‘(co ntinuous evolution

Generation of
genotypes




%’iﬁ%ﬁi%i&%ﬁ(&%&*#@

EPNSH YRS Xl N 'E T

—%%&mﬁm;mmmcu%ﬁ
2001 Mllﬁ/'u\):'l_
o TEZASNINGE (OD)
. ﬁ%/ﬁ%i&é%%iﬁiﬁ%
. 18R : =R-70°C
. Ez)]ﬂ: TR EEFHREFRE
BB IRIBAEIIRSHITIRISR

iR E
BT RS

T
T

7R R

=15

BETRG e


演示者
演示文稿备注
目前，通过ARTP高精度原位诱变、基于芯片的微流控恒化培养、超高通量微流控筛选系统的研究和整合，研制智能化高通量微生物进化仪，项目获得了基金委重大仪器专项的支持。
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Gene-edited CRISPR mushroom
escapes US regulation

A fungus engineered using CRISPR-Cas9 can be cultivated and sold without oversight.

CRISPR/CASYEFEHGmEA R F N

BY EMILY WALTZ

he US Department of Agriculture
(USDA) will not regulate a mushroom

that has been genetically modified

In vitro transcription

with the gene-editing toglfISPR-Cas9,

the agency has confirme I M Idg-awaited

decision means that, Jitoom can be

cultivated and solgay % passing through

J the agency's regfflatorg Process — making it

\\‘_ — the first CRISPRWted organism to receive a

green light from the US government,
. “I'heffeseard® community will be very
sg RNA plasmld Sg HNA Sg HNA happy Wkl the news,” says Gao, a plant
i st i ; emy of Sciences
ud Developmental
+ + + + v in Beijing, who was not involved in
— reloping the mushroom. “1 am confident
/ we'll see more gene-edited crops falling outside

of regulatory authority”

0 Yinong Yang, a plant pathologist at

Pennsylvania State University (Penn State) in

™ 7

\ - = '

\ / ; q I: A / University Park, engineered the fungus — the
N o+ O e A . common white button mushroom (Agaricus
B K '“‘—Q bisporus) — to resist browning. The effect is
. e - : achieved by targeting the family of genes that

CﬂSg p|aSITIId CaSg mRNA CaSg proteln Hom ous repa|r encodes polyphenol oxidase (PPOY), an enzyme E
A that causes browning. By deleting justa hand-  The white button mush (Agaricus bisporus) has been modified to resist b
te {optlonal) ful of base pairs in the mushroom’s genome,
ang knock = of six PPO genes  official. “They were very excited. Yang says: The United States is revamping its rules
“There was certainly interest and a positive  for regulating GMOs, which collectively are

Plasmid DNA sgRNA In vitro Cas9

transfection transfection programming % ZQH.II%ZB*E é’li%ﬁﬁ', T —'ﬂ:’% éﬁ Eﬁ@ﬁﬂl_

=5 FEERGEERNSE, TELRTERSRE
g — Q CRISPR/CASOFFHI{E, T E&EMFHTIARIERL
- | — P Bk SNIEDNA

Cells Animals In vitro
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EFEBEEBFRARCRISPR/CASY. EEDFEH. %4

BEMMIZKFERHERRE RIS RIESE (CRISPR-edited mushroom)
HFRAeEMFABINEE RmIEMKAIEEK (CRISPR-edited Waxy Com)

USDA
= |
S RSB M A2 Vang 3408 H1CRISPRI Cas O 810 SUM LS RT ML AL L 42

United States
g:fiﬂ?:r:t i Dr. Yinong Yang
Ani College of Agricultural Sciences

mal and : . ;
Plant Health The Pennsylvania State University
s i 211 Buckhout Laboratory

University Park, PA 16802 N \
Biotechnol b2
Reguiaiory . USD El‘g 2] [m] 25 fiff
Services _ Re: Request for confirmation that tran% \ e t,/ggi IHY
e e regulated article S AYA R E 12

Riverdale, MD ciiwts ARETR{EZ e FACRISPR/ Cas 978 AR B R-B0 B &5 A (= T S1HIRFE A APHISHE A ER A RIS LR G F
20737 HEA W S IE g, LA 2EFE £ (FR part 3405F (AIEHiEEREEDERLED

Dear Dr. Yang: ’
{E ARSI # UE  CRISPR CasOF AT 1 (7 B 3 48 48— M BE 5 1) P ()2 OB AR PP A 3, (B R34 295 Y FDAFIEPA r@x
L 4
cOy

Based on the information cited in your letter, APHIS has conchided that yo
CRISPR/Cas9-edited white button mushrooms as described in your lett
any infroduced genetic material, APHIS has no reason to belicve PR/Cas9-
edited white button mushrooms are plant pests. Therefore, consisten previous
responses to similar letters of inquiry, APHIS does not consider CRISPR/Cas9-edited
white button mushrooms as described in vour October 30, 2015 letter to be regulated
pursuant to 7 CFR part 340. Additionﬂlljr, white button mushroom is not listed as a
Federal noxious weed pursuant to 7 CFR part 360, and APHIS has no reason to believe
that the anti-browning phenotype of your white button mushroom would increase the
weediness of white hutton mushroom.
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nfirmation of Regulatory Status of Waxy Corn Developed by CRISPR-Cas
Technaology

PR-Cas9 il >k 14 /7 #1022t A oK AN
BATHREIRPR I AL Y i

Thank you for your letter dated December 14,2015 inquiring whether or not the corn

APHIS has reviewed the information in your letter and agrees that the CRISPR-Cas
waxy corn you described is a null segregant line that contains a targeted deletion of
the waxy gene (WxI). APHIS also agrees that no plant pests or genetic material from
plant pests were used in the development of CRISPR-Cas waxy corn. APHIS has no
reason to believe that this CRISPR-Cas waxy corn is a plant pest. Therefore, consistent
with previous responses to similar letters of inquiry, APHIS does not consider the
CRISPR-Cas waxy corn as described in your December 14, 2015 letter to be regulated
pursnant to 7 CFR part 340. Additionally, comn is not listed as a Federal noxious weed
pursuant to 7 CFR part 360, and APHIS has no reason to believe that the genetic
alteration of your CRISPR-Cas waxy corn would increase the weediness of corn.

APHIS A ARATI A CRTSPR-Casdst A 1fy S5 755 T K A 52§ F: (B 122 B 7CFRPar t 340 5 AN 32 TCFR Part346F4%
Please be advised that your CRISPR-Cas waxy corn may still be subjcct to other
regulatory authorities such as FDA or EPA.

B R AFATTIAICRTSPR—Cashl E A T AZIE 7 B 52 FNA, FPASE A1 S5 i 42
Should you become aware at any time of any issues or additional information that may
affect the Agency's conclusion regarding this inquiry; you must inunediately notify the
Agency in wriling of the nature of the 1ssue. W¢ hope you appreciate our commitment to
plant health and support for the responsible stewardship for the introduction of GE nlants.
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