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TIN TUC THE GIO

Nghién ctru dong ruong o Trung Quoc cho
thay tinh an toan cua ngé chuyén gen doi voi
con trung khong chu dich

Mot nghién ciru kéo dai 3 nam dugc thyc hién tai Yitong thudc tinh Cat Lam cua Trung Quéc da cung
cap thém bang chirg vé€ mirc d6 an toan ctia ngd chuyén gen doi véi con trung khong chu dich, vi no két
luén rang hai giong ngd chuyén gen khong cé anh huong dang ke dén cac quan thé dong vat chan dot trén
ddng ruong.

Céc giéng ngd chuyén gen DBN9868 va DBN9936 duoc trong trén dong rudng tir thang 6 dén thang 9
hang nim tir nam 2015 dén nim 2017. Gidng ngd DBN9868 biéu hién cac gen PAT va EPSPS trong khi
DBN9936 biéu hién cac gen CrylAb va EPSPS. Str dung phuong phap quan sat va dit bay truc tiép, cac
nha khpa hoc da ghi lai cac loai dong vat chan dbt khac nhau c6 mat trén déng ruong. Phéan tich dit liéu
cho thay:

« Su khéc biét vé da dang sinh hoc dong vét chan dét giita ngd chuyén gen va ngo khong chuyén gen la
nhoé hon so véi cac giong ngo thong thudng khéc.



« Sy khéc biét trong cac quan xi dong vat chan dbt sdng trén mat dat it hon rd rang so véi cac quan thé
dong vat chan dot uc ché thyc vat.

+ Con tring bd canh vay khong phai la quan thé chiém wu thé trén cic canh dong ngé. Thay vao do, quan
thé dong vat chan dot chiém uu thé rat khac nhau gilra cac nam va cac thang.

Céc két qua thu duoc phu hop véi cac nghién ciru dong rudng trude day vé su phong phu cua cac loai
dong vat chan dot. Cac nha khoa hoc két luén rang so vdi cac tac dong khi hdu phuc tap, dang ke, anh
hudng cua ngd chuyén gen doi voi cac quan thé dong vat chan dot trén dong ruong duong nhu khong
dang ké.

Théng tin chi tiét c6 thé dwoc tim thay trong Plants.

NGHIEN ClPU NOI BAT

Co ché bao vé tw nhién cua tao chong lai
virus rat giong véi co che GM

Viéc bién ddi gen cdy trong dé tang kha nang phuc hoi tir 1au da bi can trd boi cac rao can vé quy dinh va
su phan doi ctia cong chung, nhung nhiing phat hién maéi nhat cia cac nha khoa hoc thudc Pai hoc
Manchester da gép phan quan trong vao cudc tranh luan nay.


https://doi.org/10.3390/plants11172254

Virus hai g6 cao su (ARWV) di 1y nhiém cho nhiéu cay tao trén toan thé gidi. Trong nghién ctru, cac
nha khoa hoc phat hién ra rang cac tridu chimg cia ARWV 1a do giam lignin, mét vt liéu cdu trac quan
trong hd trg cac mo cua hau hét cac loai thye vat. Diéu tra siu hon cho thdy rang enzyme phenylalanine
amoniac lyase (PAL) chiu trach nhiém tong hop lignin da bi cdy trong ngan chin trong qua trinh nhiém
ARWYV. Diéu nay dan dén giam sinh téng hop lignin, 1am cho c4c nhanh cua cay linh hoat hon va tao
diéu kién cho viéc giai phong duong.

Céc nha khoa hoc ctia Manchester cho biét cac co ché cia ARWV dé diéu chinh lignin trong cay to rat
gidng vai cach cac nha khoa hoc da thay déi lignin trong ciy bién dbi gen. P4y 1a bang ching cho thiy
céc cong nghé méi duge didu chinh, nhu chinh stra gen, cho thay nhiing diém twong dong véi cac su kién
xdy ra ty nhién.

Boc ban tin tir University of Manchester.
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TIN TUC THE GIO

Nigeria thong qua Hwéng dan ve Cay GM da
tinh trang
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https://www.manchester.ac.uk/discover/news/apple-trees-natural-response-to-virus-mirrors-gm-mechanism-study-shows/

Cac bén lién quan vé cong nghé sinh hoc va an toan sinh hoc & Nigeria da xac nhan va thong qua huéng
dan qudc gia vé quy dinh thuc vt bién ddi gen (GM) véi da tinh trang vao ngay 25 thang 7 nam 2022, tai
Abuja. Huong dan nay cung cip hudéng din va thong tin vé cac yéu cau va thu tuc danh gia rii ro va quan
1y rui ro ddi véi cac thuc vat c6 cac su kién GM da tinh trang.

Theo Tién si Rufus Ebegba, Téng Giam d6c - Giam dbc didu hanh Co quan Quén 1y An toan Sinh hoc
Quéc gia (NBMA), tai liéu m6i dugc thong qua s€ hudng ddn NBMA trong vi¢c danh gid cac ung dung
an toan sinh hoc d6i vai cay trong bién ddi gen véi nhidu gen, de dam bao rang cic san phim tir cong
nghé nay an toan cho con ngudi va mi truong. Ong tuyén bd rang cac hudng dan s& dam bao ring cac
gen trong cac san pham GM nay mang lai nhiing loi ich mong doi ma khong 1am ting nguy co so véi cac
gen thong thuong cia chiing.

Cac huéng dan da duge thong qua trong cudc hop c6 su tham du cuia cac quan chirc cia NBMA, Co quan
Hai quan Nigeria, Hoi ddng Gidng nong nghiép Qudc gia, Dich vu Kiém dich Néng nghiép Nigeria, Co
quan Phat trién Cong nghé Sinh hoc Qudc gia, Dién dan Mé vé Cong nghé Sinh hoc Néong nghiép, Co
quan Phat trién Lién minh Chau Phi-NEPAD (AUDA-NEPAD), Chuong trinh Hé théng An toan Sinh
hoc, Pai hoc Abuja, Uy ban Canh tranh Lién bang va Bao vé Ngudi tiéu dung.

Dé biét thém chi tiét, hay doc bai viét trén AUDA-NEPAD website.

Hwéng dan cta Canada vé chinh stra gen dé
cai tién cay trong

Sau mot qua trinh dai tham vén cong ddng va xem xét dit liéu, BO Y té Canada di thong béo ring ciy
trong dugc chinh stra gen la an toan va s€ khong bat budc phai trai qua danh gia an toan trudc khi dua ra
thi trudng trong hau hét cac truong hop.


https://www.nepad.org/news/nigeria-adopts-national-guidelines-genetically-modified-plants-stacked-genes

Quyét dinh nay c6 nghia la cac cong ty khoa hoc cdy trong khong con phai tién hanh céc thir nghiém ton
kém va mét thoi gian dé chimg minh ré“mg cdy trong da dugc chinh sira gen 14 an toan cho con ngudi va
moi truong. Dong thai nay cling cung cap su 16 rang cho cac nha nghién ciru khu vire cong va tu nhén
dang 1am viéc dé mang lai nhiing cay trong cai tién bang cach sir dung cac k¥ thuat chon giéng méi.

“Nhitng thay doi ndy s& di mot chang duong dai dé khuyén khich va phat trién cdc nghién ctru tai Canada.
Céc nha tao gidéng cy trong da do du trong viéc nghién ctru cdc san pham c6 thé cung cép cac loi ich vé
dinh dudng, méi truong hodc san xuat do thleu sy 16 rang trong cac quy dinh, cac yéu cau phap ly vé chi
phi va thoi gian. Hudng dan méi cua Bo Y té Canada cung cép cho cac nha chon gibng cy trong sy minh
bach hon. Gi¢ ddy, ho biét nhitng d6i méi nao sé& kich hoat cac quy trinh quan 1y nay va tin tuong rang
cong viée cua ho s& dén duogc v6i cac canh dong ciia néng dan, “Erin Gowriluk, Giam déc Diéu hanh cua
Nguoi trong ngii cde ciia Canada cho biét.

Poc thém tir Grains\West.

Phé chuan ca chua tim GM & Hoa Ky

Although purple-skinned By carefully adding two This is because the purple
tomato varieties exist, genes from snapdragons pigments are made in the
they do not accumulate that work like “on switches,” whole tomato, not just
useful levels of these the purple tomatoes and the skins.
healthy compounds juice become a rich source
within the fruit flesh. of antioxidants.

Snapdragon gene turns
on purple

Photo Source: The Sainsbury Laboratory

Co quan Kiém tra Strc khoe Dong thuc vat (APHIS) cua B Nong nghiép Hoa Ky (APHIS) di ban hanh
Danh gia Tinh trang Quy dinh (RSR) vao ngay 7 thang 9 nam 2022, néu 13 rang ca chua tim bién d6i gen
(GM) méi cua Norfolk Plant Sciences c6 thé dugc trong mot cach an toan va dugce st dung trong chin
nuodi & Hoa Ky.

Ca chua tim da duoc cai tién dé thay d6i mau sic va nang cao chét lugng dinh dudng cua no. Ca chua dia
phuong di c6 sn gen dé tao ra anthocyanin, nhung chung khong dugce "bat" trong hau hét cac loai trai
cay. Ca chua tim GM c6 thém hai gen tir qua tac hoat ddng giong nhu “bét cong tac”, vi vy trai cay va
nudce trai ciy 1a ngudn giau chit chdng oxy héa vi sic t6 tim dugc tao ra trong toan bo qua ca chua, khong
chi vo. Trong qué trinh dénh gia, USDA APHIS di xac dinh ring ca chua bién doi gen khong ¢ kha ning
gdy tang nguy co dich hai ciy tréng so vdi cac loai ca chua trong khac va khong phai tudn theo cic quy


https://grainswest.com/2022/09/welcome-clarity-on-gene-editing/

dinh han ché “Su di chuyén cta céc sinh vat bién di gen hodic san xuét thong qua k thuat di truyén” (7
CFR phan 340) .

USDA APHIS RSR dura trén thong tin tir Norfolk Plant Sciences va nhimg dic diém tuong tu véi cc
gidng ca chua, kién thirc vé cac dic diém lam thay ddi mau sic qua va chét luong dinh dudng, ciing nhu
hiéu biét vé cac stra d6i. USDA APHIS di ban hanh mét thur phan hoi cho biét cay trong khong phai tuan
theo quy dinh. D4y 1a phan hdi RSR dau tién ma USDA APHIS di ban hanh theo cac quy dinh cong nghé
sinh hoc stra doi.

Gi4o su Cathie Martin, ngudi dd phat trién loai ca chua tim giau anthocyanin vao nam 2008 cho biét,
“Piéu nay that tuyét voi, t6i chwa bao gio nghi ring minh s& nhin thiy ngay nay. Gio day, ching toi da
tién gan hon mot budce t6i wéc mo cua toi 1a chia sé nhitng qua ca chua tim tt cho sirc khoe v6i nhiéu
ngudi thich an ching .

Dé biét thém chi tiét vé RSR, hay doc bai viét trén trang web APHIS ciia USDA. Dé biét thém chi tiét vé
ca chua tim GM, hay doc cac bai bao tir The Sainsbury Laboratory, and John Innes Centre.

NGHIEN Cl’U NOI BAT

Nghién ctru tiét 16 vai tro cia CW1798 trong
twong tac gilra doan enhancer-promoter &
thwc vat



https://www.tsl.ac.uk/news/purple-gm-tomatoes-at-exciting-milestone-in-us
https://www.jic.ac.uk/press-release/norfolk-plant-sciences-welcomes-major-milestone-decision-on-purple-gm-tomatoes/

Cac nha nghién ctru va dbi tac cua Dai hoc Nong nghiép Nam Kinh da bao cao rang CW198 hoat dong
nhu mot chat “cach dién” di truyén dé ngin chin su twong tac giira enhancer-promoter & thuc vat. Két qua
nghién ctru ctia ho dugc dang trén Tap chi Transgenic Research.

0 dong vt co xuong sdng, chat cach dién déng vai trd quan trong trong ciu tric bd gen va trong viéc
kiém soét cac ‘tuong tac giita enhancer-promoter khong gian-thoi gian. Tuy nhién, ¢ thuc vat, chat cach
dién va cac yéu t6 rang budc lién quan cua chung van chua duoc ghi nhan. Dé lam sang t6 thém vé didu
nay, cac nha nghién ctu da st dung mot ky thuat toan dién va dac trung cho chét cach dién chan tdng
cuong CW198.

Phat hién cua ho cho thiy rang khi phan doan CW198 tir cdy Arabidopsis duoc xen giira enhancer-
promoter, n6 cé thé thu hoi mdt cach hiéu qua chirc nang hoat hoa cia ca chat ho tro cau tao va co quan

hoa dic trung cho cdy Arabidopsis va cdy thudc 1a chuyén gen.

Doc thém cac phat hién trong Transgenic Research.

THANH TWU MO TRONG CHON GIONG CAY TRONG

Cac loai cay trong dic san dwoc dwa ra thi
trwong véi tw cach la cay trong dwoc chinh
slra gen dau tién



https://link.springer.com/article/10.1007/s11248-022-00326-6

Mot bao cao cua Rabobank dé cap rang 16 cay trdng chinh stra gen ban dau duoc tung ra thi truong sé bao
gdm céac loai cay trong ddc san, bao gdm ca tri cdy va rau qua. Viéc luu hanh céac san pham chinh stra
gen nay du kién sé& bt dau & cac qudc gia coi chiing nhu cac san pham thong thuong.

Theo bao cdo, c6 mot s6 1y do khién cay trong déc san s€ 1a nhig cay dau tién dugc tung ra thi trudng.
Mot 1y do 1a sy dé dang trong viéc phat trién cac gidng c6 tinh trang dau ra duoc cai thién so voi cdc tinh
trang dau vao, co lién quan dén nhiu gen hon. Céc dic diém du ra nhu hwong vi, mau séc, chit dinh
dudng va thoi han st dung lam tang gia tri cho ca nguoi tiéu dung va nguoi ban 1¢, trong khi cac dac
diém dau vao nhu kha nang chiu han, céi thién nang suét va hiéu qua stir dung chét dinh dudng t6t hon tao
ra gi tri cho ngudi trong. Mot 1y do khac 1a méi truong duoc kiém soét dé trong cac loai cdy dic san.
Cay duoc trong trén cc canh dong trong va twong tac voi nhiu yéu té méi truong hon.

Poc thém tir Rabobank.

CRISPR dwoc str dung dé phat trién gao c6
ham lwong glutelin cho bénh nhan
Phenylketon niéu va bénh than

‘_&

Cac nha nghién ctru tir Hoc vién Khoa hoc Nong nghiép Giang T6 va Dai hoc Duong Chau ¢ Trung Québc
da phat trién gao c6 ham lugng glutelin thap bang cach sir dung hé thong chinh stra gen CRISPR-Cas9.
Phat hién cua ho dugc cong bo trén Tap chi Plant Science.

Nhirng bénh nhan mic bénh than mén tinh va bénh phenylketon niéu bét budc phai an gao v6i ham lugng
glutelin thap Vi vy, mot trong nhitng muc tiéu cta cic nha chon tao giéng laa 1a tao ra cac gidng laa
ning suat cao véi ham luong glutelin thap va hwong vi thom ngon.


https://research.rabobank.com/far/en/documents/176355_Rabobank_Specialty-Crops-To-Test-Appetite-for-Gene-Editing_Kang_Sep2022.pdf

Nhém nghién ctru dé sir dung CRISPR-Cas9 dé chinh stra dong thoi 7 gen lién quan dén viée san xuét
glutelin trong gao. Két qua cho thy hai trong s chin dong da chinh stra c6 ham lugng glutelin thip hon
dang ké, tham chi con giam hon so véi gidng LGC-1 ¢6 ham lugng glutelin thap. Hai dong nay ciing c6
cac dic diém nong hoc va dac tinh nhét twong tu nhu loai hoang dai, cho théiy tiém nang cua chung la
gidng mai hodc nguyén liéu bd me dé tao gidng lua c6 ham lwong glutelin thép.

Poc bai bao nghién ciru trong Plant Science.

www.isaaa.org/kc/cropbiotechupdate/newsletter/default.asp?Date=9/21/2022

TIN TU’C THE GIOI

To chirc GEAC An D6 phé chuan khao
nghiém dong ruéng bong va ngé GM

Céc khao nghiém han ché déi voi bong vango bién d6i gen (GM) chdng chiu thudc trir co & An P9 da
dugc cac bang Haryana va Karnataka va Uy ban Danh gia K§ thuat Di truyén (GEAC) thuge Bo Moi
truong, Rirng va Bién doi khi hdu (MoEF & CC) phé duyét.

Sau khi nhan dugc Gidy chimg nhan Khéng phan d6i (NOC) tir Chinh phii Haryana va Karnataka, GEAC
d3 xo6a cac dé xuét do Rallis India Limited dé trinh dé tién hanh khao nghiém ddng ruéng BRL-1 (nim
thir nhit va tht hai) d6i voi hai giéng bong GM (MLS2154 x MLS4301x) MLS2531 va MLS2154 x
MLS4301) dé danh gi4 kha ning khang v6i Helicoverpa armigera va Spodoptera litura va chéng chiu véi


https://www.sciencedirect.com/science/article/pii/S0168945222002746#!
http://www.isaaa.org/kc/cropbiotechupdate/newsletter/default.asp?Date=9/21/2022

glyphosate, va ngd da tinh trang GM MLS10101 x MLS13621 dé danh gia kha nang chéng chiu véi
glyphosate trong giai doan 2022-23 va 2023-24 tai hai dia diém thir nghiém trong s6 cac dia diém dugc dé
xuét, cu thé 1a Pai hoc Khoa hoc Nong nghi¢p, Dharwad, Karnataka; Pai hoc Khoa hoc Nong nghiép,
Raichur, Karnataka; va Dai hoc Nong nghiép Chaudhary Charan Singh Haryana, Hisar, Haryana mdi nim
duogc Gy ban dé nghi tiy theo mot s6 diéu kién.

Uy ban Panh gia vé Thao tac Di truyén (RCGM) ¢o6 thé cap gidy phép va giam sat cac khao nghiém dong
rudng han ché dé dam béo tudn thu cac diéu khoan va diéu kién quy dinh.

Dé biét thém chi tiét, hay tai vé va doc cac muyc trong bién ban cudc hop lan tha 145 cia GEAC
trén GEAC website.

NGHIEN CU’U NOI BAT

Cac nha nghién ctru tang cwdng kha nang
khang Phytophthora cua dau twong ma
khéng anh hwéng dén sinh triréng

Cac nha nghién ciru ciia Dai hoc Nong nghiép Nam Kinh da bao cao cach ho cai thién sire dé khang caa
déu twong do1 voi Phytophthora ma khong anh huéng dén sinh trudng cia cdy. Phat hién cua ho duoc
cong bo trén tap chi Phytopathology Research.


http://geacindia.gov.in/Uploads/MoMPublished/MoMPublishedOn20220810165922.pdf

Hé théng mién dich cua cay tréng duoc kich hoat khi né nhan biét dugc sy hién dién ciia mam bénh. Mot
hé théng mién dich hoat dong tac dong dén sy ting trudng, 1am cho né trd thanh mot thach thire dé can
bang kha ning mién dich cua cdy trong va su ting truong trong viée chon giéng khang bénh. Nhoém
nghién ctru da kham pha bang cach st dung polyamine oxidase (GmPAO) trong dau twong (Glycine
max), san xuat hydrogen peroxide bang cach oxy hoéa tinh trung va tinh trung. Phytophthora sojae thic
day san xuét hai chat nén nay, va do d6 gy ra di héa polyamine qua trung gian GmPAO trong qua trinh
lay nhiém trung.

Khi GmPAO dugc biéu hién qua muc trong dau trong chuyén gen, di tao ra dugc nhidu spermidine hon
sau khi tiép xuc véi P. sojae, so v6i cac cdy khong chuyén gen. Pau trong chuyén gen thé hién kha ning
chdng chiu ting cudng déi véi cac chung P. sojae khac nhau va kha nang san xuét hydrogen peroxide
dugc cai thién. Do do, phuong phap méi nay c6 thé duoc sir dung dé dat duoc phan tmg phong vé nhanh
chong dong thot giam thiéu cac tac dong dén sinh truong trong diéu kién binh thuong, v6i mot co ché 16
rang thuc day san xuat hydrogen peroxide trong thuc vat thong qua cac chat nén duoc kich hoat bai tac
nhan gay bénh.

Poc bai bao nghién ctru trong Phytopathology Research.

https.//www.isaaa.org/kc/cropbiotechupdate/newsletter/default.asp ?Date=9/28/2022

TIN TUC THE GIO!

Y kién khoa hoc ctia EFSA cho thay khdng cé

moi nguy hiém mé&i nao doéi v&i ngod bién doi
gen MIR162


https://phytopatholres.biomedcentral.com/articles/10.1186/s42483-022-00139-9

Ban diéu hanh GMO ciia Co quan An toan Thuc phdm Chau Au (EFSA) di dua ra ¥ kién khoa hoc cua
ho vé ngd bién doi gen (GM) khang con trung MIR162, dugc ap dung dé g1a han gidy phep cho viéc su
dung lam thuc pham va thirc an chan nudi, ngoai trir trdng trot trong pham vi EU. Panh gia caa EFSA
khong tim thay bang chimg cho cac mdi nguy hiém mai.

Sau khi dé trinh hd so ctia Syngenta Crop Protection NV / SA, Hoi ddng EFSA GMO di danh gia cac béao
c4o gidm sat moi truong sau khi dwa ra thi truong, tim kiém va danh gia c6 hé thong cac tai lidu, phan tich
thong tin sinh hoc cép nhét va cac tai liéu hodc nghién ctu bd sung do hodc thay mat cho ngudi ndp don
thyc hién. Ho da dénh gia thong tin thu thap dugc vé cac mdi nguy hiém moéi c6 thé xay ra, mirc do phoi
nhiém d3 duoc stra d6i hodc nhitng diém khong chéc chin vé khoa hoc méi duogc xéac dinh trong thoi gian
iy quyén va chua duoc danh gia trudc d6 trong don ban dau.

Duya trén nhimg phat hién cua ho, GMO Panel két luan rang "khong c6 bang ching trong don xin gia han
EFSA-GMO-RX-025 v€ cac moéi nguy mdi, phoi nhiem da dugc sira d61 hogc nhimg diéu khong chac

chin vé& mit khoa hoc c6 thé thay doi két luan ctia danh gia rai ro ban dau d6i v6i ngd MIR162."

Dé biét thém chi tiét, hay doc y kién khoa hoc trong EFSA Journal.
NGHIEN CWUU NOI BAT

Tang san lwong cay trong va sinh khoi c6 thé
c6 trong diéu kién anh sang yéu


https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2022.7562

Hai loai vi khudn lam thuc hién quang hop trong diéu kién anh sang yéu da duoc cac nha khoa hoc tir Dai
hoc Hoang gia London nghién ctru dé tim hiéu sy danh doi xay ra giita hiéu qua va kha nang phuc hdi khi
sir dung 4nh sang d6 & mirc nang luong thip hon. Str dung kién thirc méi ndy, cac nha nghién ctru c6 thé
¢6 tiém nang phat trién cac loai cdy c6 hiéu qua hon trong san xut cdy trong va sinh khdi vi 4nh sang do
& xa it tiéu ton ning lwong hon.

Trong nghién ctru ciia minh, cac nha khoa hoc da phat hién ra rﬁng hé théng quang hoc II, mot loai enzym
thuc hién budc dau tién cta qua trinh quang hop bang cach sir dung dnh sang dé tach cac dién tir tir nudc,
& vi khuén lam Acaryochloris marina c6 hiéu qua trong viéc thu thap va sir dung anh sang do. Nhung khi
tiép xtic v6i qua nhidu anh sang, n6 s& trd nén qua tai va tao ra cac loai oxy phan tng c6 hai c6 thé giét
chét cac t& bao. Mot loai vi khuan lam khac, Chroococcidiopsis heatis, dwoc phat hién str dung chét diép
lIuc-f khi anh sang nhin théy bi han ché hodc khong c6. Mic du kém hiéu qua hon trong viéc thu thép va
sir dung 4nh sang do xa hon so véi Acaryochloris marina, nhung viéc tiép xtc véi anh sang du thira cia
n6 khong tao ra qua mirc cac loai oxy phan ing c¢6 hai.

Hai loai hé théng quang hop xa do II nay thé hién cac co ché quang hop khac nhau dé hoat dong sir dung
it nang luong hon trong diéu kién anh sang yéu. Khi két hop véi nhiéu dir liéu hon vé co ché phan tir va
hoa hoc gdy ra su khac biét vé chirc ning giita hai co ché, co thé tao ra qué trinh quang hop mau do xa &
thuc vat hodc tao dé tdng nang suét hodc sinh khoi.

Poc thém théng tin tai eLife va Imperial College London.



https://doi.org/10.7554/eLife.79890
https://www.imperial.ac.uk/news/239771/insights-into-rare-types-photosynthesis-could/

