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30QN SO\ D | XQEDP HQBORB! [QRXUVRFIHW SURYIAIQ) XVZ IW DIU I RRG
| XHOP DWAID® DQG P HAFIGHY 3@QMFLHGFH KDVWH SRIMQADOR \ROH
PDQ FXWHQADQG | XVWUH FKDOIQ) HVIGFOGEQ) SROMRQDAQG | RRG VFDUFIW
5HFHQAIQERYDVMRQY DQG DSSTFDMRQ/R DGYDGFHG QI ®f FHOHTXHFLQ)
KUK UVROMRQIP DIIQY P DW\SHRARP HAY GV \FIHGFH DAWLFLDO
LOM® HFH DG JHH HAWY WFKQREJ LHVVR SOQN DUH J HHIDAY DQ
XQBUHFHGHOMG Z HDOY R GDVD RQ SOQAP RBFEXDUP HAKDQMWP VDG
SURFHWHV 7R I X@® UHD@ H WH SRMQADCR WHVH GDV D FRP SUHKHQIYH
DQG WBQEDUE] HG DSSURDFK IV GHHGHG

Q-XHR WH 30QMHOBVDV 3&$ SHHDUFK & RRUBDWRQ
1THERWN 581 Z DVOXGFKHG E\ VFIHQMVIURP WH & DIHI H , QAMARQ

| RUBFIHQFH DQG 1HZ <RUNS QYHWIW Z W D JRDCRN EXL@IQ) D FRP P XQW
R VFLHQAUNI URP DURXQG WH Z RUIB \R GHYHBS D SOMRP VR \X QMHM] H
DQG YWXD@ H WHVH GDVID R DFFHBUDW SOQAFIHGFH WVHDUFK

) XUKHP RUH LQUHFRI QURQR WH P SRWBGFH R GYHWH VFHQMIW\R
DGYDQFIQ) SOQMHW-DUFK Z H DUH FRP P MG R HQJ DI 1Q) DQG WDIQQY
\FIHQAXVVR JURZ. D P RUH HTXMIE®! SOQMFHGFH FRP P XQW

) IYH\ HDWOWUZHKDYH  VFHQNMWVAYIQ) RQ  3&$ FRP P MHY RYHU
PHP EHYIQRXUHP DIODIVDQG  IQWH 3&$ 6@FNZ RINSDFH 2 XU

FROMXHG H I RWRQFRP P XQW EX@IQ) \KDUQ GDVI DQG P HMRGV DQG

WDIQQ) HDU® FDUHHUMALHQAN | RUGH WI HHIDWRQ BDGHUIKLS LQWH

J GEDCEOQMFIHGFH FRP P XQW DUH KL KO KWMG [QWH WP DIQQ) SDIHVR

WY UHSRWY
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3UCFIS®! , QM DVRU
16) 3&$ SHVHDUFK & RRIECDWRQ 1 HE RIN
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7KH SUP DU JRDAR WH 30QM HOH VDV 3&$
SHVHDUFK & RRECDWRQIHAX RN 5&1 VR EXGD

FRP P XQW WDWHW\WEQEDIGV | RUIHHIDWY DQG
LOMI DMWY O H \FDBI SOQNFHOEDVD \HW\R

HODE®! WH SIRGXPWRQR! D 30QA HTS DV

2 XUSXEQKHG SHYSHPWH ~7RZ DIBVYXGIQ) D
30O HTS WDV ™DIG WH | RXQEDWRQ DQG ADWJ LE
YMRQI RUNH 3OQN& HOSV@V 3&$ IQWDWH 61GFH
WHQ WH FRP P XQW KDV.J IRZ Q\KEMEQAD® 3&$
KDVH SDQGHG IWSWRI UDP P 1Q) R LGFOIGH DQXDO
P H-MQIV | REXVHG Z RIVKRSV Z RINQJ J URXSV
WDIQQ) RSSRWYQWAY DQG FRP P XQW GUYHQ
UVRXUFHV 7RI HWHU WHVH H | RW DUH DGYDGFLQ)
WH GHYHBSP HQAR D FRP SWKHQUYH DFFHWIE®
300N HOS VDV DQG | RUMUG) FROERIDWRQ DFURW
QVASTHV\R EX@ WH 3&$ FRP P XQW

7KLV IQUWDWYH VI XQGEHG B\ JIDQNVIRP WH 1 DWRDO
6FLHGFH ) RXQEDWRQ * DQNV VO &% 0&%

DQGO &% DQG LVDGP IQWMUHG
WWURXJ K. 0 LEKL] DQ6 VWM 8 QYHIMA 300N HMOHFH
LOMDAM



https://pmc.ncbi.nlm.nih.gov/articles/PMC7449582/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7449582/
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1916797&HistoricalAwards=false
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2052590&HistoricalAwards=false
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2052590&HistoricalAwards=false
https://www.nsf.gov/awardsearch/showAward?AWD_ID=2420360&HistoricalAwards=false
https://msu.edu/
https://plantresilience.msu.edu/index.aspx
https://plantresilience.msu.edu/index.aspx
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PDIQ . RNKRS: HACDUGHINY

7KH PDIIQ) : RNKRS : HELQDU 6HUIHV IV D
WUH SDWVHUIHY Z W WH JRDOWR LQARGXFH
QLI HHQMWRRY \R KHS SOQAEIRE MV DV WH
\VHHN VR DQZ HU EIRBJ IEDOTXHWMRQY [QROIQ)
FHOOUG P [EV WAXH RUDQ] DWRQ P X\VBQW
HIHFW SOQAP IFUREH LOMDPIRQ/
HOMURGP HQEIO WP XBV DQG  GHYHESP HQBO
YGEHY VR @QPHD IHZ  7KH [ LIWHWRQ WBIG
) -, YOMEV IRU 9MXDO Q) DG 4 XDQM QY
30QN,PDIHV VRN SOFH RQ 6HSWP EHU
DQG KDG UH) IMMUHG  SDUWFLSDQN

7KV \HWIRQ ZDV GHMIQHG R IQARGXFH WH

EDMEV R ), D IBH DQG RSHQ\RXFH
\RVEDWH SOWRP W EHIIQHU DG
LQMUP HADM SOQAP LFLRFRSIMV

7KH RHZ KHP L) P DVRUW R SDWFISDQN R LY [ LWWHWRQ Z H HDU® FDUHHUUVFDUFKHY Z W

R UHJ IVADQN IGHQM L) DV \IXFK R USRQGHQN IQEFDWG WDVWLY VHWIRQ Z DV UHBIYDQN
DQG KHSIXO!RU WHU BMDFK 7KLV VHWMRQ DER DSSHDBIG R D JBEDODXAHFH Z W R
UH) DMADQNV IRIQQ) 1RP RAMGH R WH 8 QUMG 6V

7KH VHFRQG VHWIRQ ,QARGFWROWR. ' DQG
6HIPHQIMRQ ZM{ ORSKR: DSK;  ZDV
KRUWMG RQ $SUD DQG KDG
DWMQGHHV Z W UHI MADQN 61P LOUWVR \WH
I LLAVAWRQ WL VHWIRQ DER DSSHDBIG VR DQ
DX@AHJFH R HDUW® FDUHHU WVHDUFKHY
R UASRQGHQN IQEEDWG 1Q RXU SRWV
HYHQAMKUYH  WDWMLY VHWIRQ Z DV UHBIYDQARU
KHSIXOWR WHU UMDUFK  7KH WG DQG 11GQDO
VHWRQR WY \HIHV Z [@BNH SOFH 1Q \WH | DO
R 5HI IMADWRQ LWQWRSHQ MW HW %
KW VR NHHS DQ HH RQ RXWUZHEVM \RFIDO
PHGED SDIHV DQG HP DIOOAM RUWH RIILEIDO

HYHQAGD\WM DQG UHJ IMADWRQ DQERXQFHP HQW

<RX FDQ YIHZ WH WHFRBEQIV R 7KH 30QNV&HO$VDV PDIIQ) @ RINKRS : HEDUG6HIHY RQ RXU
<RX7XEH & KDQXHOFHUH



https://www.youtube.com/playlist?list=PL0kAMF35HWc7RjRq68MOscEmxlmUqqcFf
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' D SHBURGKHELDN ©  RINKRS 6HUIH/

7KH 7KUH3DW 'DW  SHSURGXFIELON
: RIWKRS 6HUHV Z DV KHG RQ ) HELOW

7KH JRDOR WLV \HIHV Z DV \R HTXS
SDWFISDQN ZIW  HWHOADO W@ DQG
NGRZ ®GJH R DFKIHYH WH FUMFDOJRDOR!
HOXUQY CGDVD UHSURGXFIELOV 1Q MQI® FHO
UM-DFK  HSHAID® DV WH \WFKQRBJ\ WOW
HDEGN WV UNVDFK ADMI\  EHFRP HV
PRUH ZIGHD DGRSWG DQG WH XMW R WH
W JHHDMG JWRZV 1Q \FDOI
IQEAYGDY WIMMHG IRU WY WUH GD\
HYHOADQGWHHZ HHDURXQG ~ DWMQGHHV
RQ HDFK GD\ R WH SDWAFISDQNV
IGHQNIHG DV HDW® FDUHHU BMDUFKHY 7KLY
ZDV DQRWHU \HIHV WDW \UJQLUEDQM
IQMBMMG D JBEDODXAHFH DV R
UHJ IMMUHG  SDUFLSDQN NRIGHG 1URP RXAMGH
R WH 8 QMG 6\IWV

<RXFDQYHZ WHUWFRGEQIVR 7KH' DM SHSURGKFIEIN : RINKRS 6 HIHV RQ RXU<RX7XEH & KDQXHO
+HH

6R&.DO6LQJ Bl &HOb HMDW

3&$ \SRQRUG WH 6R&DO 6IQIBI &HD
SHWHDWRQ $ SUD DVWINMH 8 QYHWW R
&DOR@GD 5MHYMCH 3&$ PHPEHY 7TUMVRU
1RDQ 5DFKHO 6KDKDQ DQG -XID YBIGA

6HWHV RUDQ] HG WH UAWBDW3&$ P HP EHWY
-D]] ' IEFNQRQ DQG 6XH 5KHWH Z HWH DPRQ
LOIWMG \SHDNHWY/

/ HOWQ P RH DERXVWY HYHQAKHUA



https://cnas.ucr.edu/news/2026/04/15/seeding-community-and-inspiring-innovation-ucr-hosts-inaugural-socal-single-cell
https://www.youtube.com/playlist?list=PL0kAMF35HWc4VCXodq27GxTdHkxohJiWU
https://www.youtube.com/playlist?list=PL0kAMF35HWc4VCXodq27GxTdHkxohJiWU
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&RP SAMMR) 0 RHIYY $, 6SHDONHJGHUHY

7KH 3&$ &RP SXWMRQ 0 RGHIY
$, &RPPWWH KHG D 7ZR 3DW

6SHDNHU 6HUHV WDW IRFXVHG RQ
KUKD KWY BFHOAMDGYDEFHV Q' $,
GQUYHQ VRRY | RUMQI Bf FHOGDMVHW
W EUWQ DZDHHW R QU
P HWRGRBJ HV 7KLV \E R SDIWHIHY
WRN SOFH RQOD. DQG 0D

DQG IHMHG VIR GLIHHQWV
\SHDNHY 'U ' RQ ;X +HDWM
QRPDWY QMMM  0RYDQ
&R®UH R 0 HAFIGH SQYHWW R
BR\M )BUED DG ' U 5RPDIQ
/RSH 1HZ <RUINS QYHWW

7KV \HIHV KDG  UHI IVADQWV Z W
MWV RYHU DWMQGHHY DW HDFK
VAWMRQ 7KL HYHQAZ DV DOR SRSXOU
ZW (DU &DWHUSHDUFKHY

<RX FDQ Z DWK WH UHFRGEQIV | URP

WLV \VHUIHV KHUH



https://www.youtube.com/playlist?list=PL0kAMF35HWc6oxYYMlRgWULX2CY8wRuZp
https://www.youtube.com/playlist?list=PL0kAMF35HWc6oxYYMlRgWULX2CY8wRuZp
https://www.youtube.com/playlist?list=PL0kAMF35HWc6oxYYMlRgWULX2CY8wRuZp
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* RERQ SHAHUK &R HIHAHRD 61Q B &HD
$ SSURDAKH/LQ 3OQNARBI\

7KH 61Q) Bl & HD$SSWRDFKHV 1Q 3OQNURBI\ * RERQ SHVHDFK &RQHHFH * 5& LV D
SUHP IHU LOMIDMRDOVFHQNIE FRQHIHGFH IRFXVHG RQ DODGFAIQY) WH IURQAAY R \FIHGFH
WURIK WH SUMHQRMRQ R FXMQ HGJH DQG XQBXEQKHG UNVFDFK SURIMYIQ) WP H |RU
QVFXWIRQ DIWWMUHDFK VBO! DQG | RWMUQ) LG RWP DOQMIDFWRQY DP RQY) VFLHQAV R' DOFDUHHU
WERIHV 3&$ WHAWG WLV * 5& \HIHV 1Q 7KH FROHHFH © 38$ * 5& KHG
$XIXWV KDG  SDWFISDQN DQG LGFGGHG DQDUD R \SHDNHY DQG GVFXMRQ
GDGHY IRP  IQMMIRQ/ DQG RUDQIDWRQ/ ZRMZIGH FRFHOADWY RQ WH OWWW
GHYHBSP HQNV 1Q WH [ IHG 7KH FRQHHGFH Z DV IYH GD\V @Q) DQG KHG DWZKH 8 QYHWIW R

BRAMHD 0 DICH [Q 3RWDQG 0 DICH ,Q DGGAMRQ R SUP IHU \BOV WH FRQHHEFH KDG
GV DWG WP H | RUSRAWMUVAWIRQY | IRP IQEYIGXD®' R DOFDUHHUMEN HV DQG DIWUIRRQ [ UHH
WP H DQG FRP P XQDOP HD® D@Z HG | RUIQ R DOGHE RINGQ) RSSRUMQWAV Z W BDGHLY 1Q WH
| HG

7KIV* 58 Z DVKHG 1Q FRMGPWNRQ Z IW WH  61QJ B & HO$ SSUIRDFKHV IQ 3OQMARBI\  * RIERQ
SHVHDUFK 6HP QDU * 56 Z KIFK VRRN SOFH MUAEH RUH WH * 58 RQ $XIXWV 7KH
61Q) Bl & HOB SSURDFKHVIQ 3OQMARBI\ * 56 SURYIGHG D XQTXH IRXP |RURXQ GRARIDADQG
SRWGRAVRDOUHVHDUFKHY VR SUNVHQMMHUZ RIN GMFXW QHZ P HWRGY PN HGIH LlGHDV
DQG SWH SXEQKHG GO DV ZHODV \R EX@G FRDERDWH UHDWRQKISY Z W WHU SHHY

([ SHIHFHG P HQRY DQG WDIGHH P RGHIDRY | DFIOAWMG DRWYH SDUFISDWRQ 1Q \FIHQNIE
QVFXWRQR DBZ DODWMQGHHVR EH HQJ DJ HG SDUWFLSDQN IDWHUWDQ\SHRVRAVRY

© H DUH DOR KDSS\ VR DQURXGFH WDWWH 61Q) B & HO$ SSURDFKHV 1Q 3OQAURBI\ * 56 DQG
* 5& Z IQFRQMXHIQ 0 DNH \XUH VR \DYH WH GDWM I RUTKH * 56 Z KIEK Z I@EH KHT $ X X\WV

IRBZHG B\ WH * 5& RQ$XIXWW DWWH 8 QYHYIW R 6RXWHLQ 0 DICH
3RMDQG 0 DICH . HHS DQH HRAWRUP R IQ RP DWRQ
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3&$ DWW 63%

0DQ PHPEHY R 3&$ DAMQGHG W
$PHIFDQ 6RFIHW R 30QN %URBI\
$63% DQXMO FRUHMFH K
OIIDMNH : MRQIQ -XO

7KLY DQOXDOP HHWY) OSURYIGHV T
XQATXH RSSRUMQW \R EUQ) \RIHWH
UMDFKHY QO GDGHY
HOFDRY DQG WWGHQN IR DFURV
WH JGEDCSOQAEIRRI\ FRP P XQW \K
\KDUH DGYDEFHV | RUMUFRMERIDARY
DQG  KUKODKW WH  \FIHQMIE
DFKIHYHP HOVR ERW \RFLEMEN

$GQ ZIW DAMQEQ) PHPEHY \KFk
DV' W YDQ5DAQ . HMQ &R 0 DUM
2 WXL DQG 7DWX D 1 RERU SUNVHOMC
VOV DVWNH FRQ HUIHGFH

P DIHRHAW -RKDQQD 0 XU\
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$ WV GAHAH( [ KIEW

7R HQ) DI H WYGHQNVDQG L RP \WHP DERXVWAKH
KIWRY DQG SRIMOMDCR SOQNFIHGFH ZH
HWREQKHG WH 38 $ $WDQG 6 FIHQFH H KIELWW7KLY
H] KLEW HDWMUHY DWZ RINWDW HDWUHY KIWRUE

SOUWFHUV DA 1A RP DARQRQSGQAN
URMEKCRBI\  7KH 30QN6 FLHQAV H KIEIW

| HDUUHV \WH ©/HV DQG DFFRP SOKP HQVR
KIWRUEDCBOQAS FLHOAXV ' U 0 DUH & OUN7D\ ®U
(GPRIGSEXV \KRZ QUIKW * HRIH: DWKIQIVRQ
&DYHUDQG' U 3HIR /DYRQ-XIQ

7KH 30QMARMAKQRBI\ H KIEMHDMUAV\E R WHDO
Z R DSSTFDARQ/R SOQMWFIHGFH

SK\ VRUHP HAIDWRQ DQG YDFFIGH GHYHBSP HON
\KRZ QBIW 7KHVH H KIEIWZ HIH GHYHBSHG Z W
ICBXWURP | DFXOV DWIMUWHH & R®U HVDQG
SQYHYMAV 9RZ H 6\VEW 8 QYHWIW +RZ DG

8 QYHYW DQG 0 RUDQBVIAM 8 QYHYW 7KHH

H KIEWZ HH RQGVSD\ WY SDUWWIVADO HDUDW
WH 8 QYHYW R 0 I[QQHVRE DQG 0 LEKL DQ6 VWM

8 QYHWW

P DIHFUEWO D Z HOY ANHEDUHJ


https://www.plantcellatlas.org/pca-art-exhibit.html?locale=es#PlantBiotech
https://www.plantcellatlas.org/pca-art-exhibit.html?locale=es#PlantBiotech
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Q WH 3&$ $WDQG 6FIHGFH ( [ KEEMZ DV
ROG\SO\ DWE R GLLI HHOAHHVIQWH 8 QMG
BVIMMY 7KH | RXU+ IMRIEDCB OQNG FLHOAN +36
DWEDQCHYZ HIH Q\VSD\ HG E\ \WH 30QN
SHVOHGFH , QUMM DVWAKH O LEKLI DQ 6 VW
SQYHYIW 0 68 0 XEONFEXEMUDCE HOMUI RUWH
PRQMR ) HELDY FHBEWDWY %DFN
+IWRY 0 RO $@R \WH DWEDQCHY WH | RXU
+36 EDQEHY | RAUBOQMARMFKQRBI\ EDQEHY
DQG RQH $1UFDQ( WCRERWQ EDQLHU Z HUIH
QSO HG DWKH S QYHMW R 0 [QUHRBY
&RMUH R %RBJ IFDGS FIHFHVIRP 0 DK

XQMMHHGR 0 D\

( Q) DIHP HOAZ I WH DWZ RUNTURP - HDFK HYHQWV
MWADFNHG Z W4 5 FRGHV 3OQMRMFK

\FDQVDQG +36 \FDQ/

|\ RXOUH IOMUHMG LOKRVWAZLY WH DWH KIEW
UHDFK RAWWR XV DV\S@QAFHOMDME] P DIGFRP

,P DOIHAHAW YRWP / HWO O Z HO ANHEDUHJ 7 RS SLIKW-RKDQD 0 XUWD\


mailto:plantcellatlas@gmail.com
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,P DIHRHAW FBANZ DHIURP WS GIW ,YDQ5DAQ ) OYID %ML ' DYIG @]\/I
( KKDWBAMEWDQD * IDARP HIR - YRUEDUD 7 HHELIHIH- / HERII / DE


https://x.com/CellAtlas
https://x.com/CellAtlas
https://www.youtube.com/@PlantCellAtlas
https://www.linkedin.com/company/plant-cell-atlas/
mailto:plantcellatlas@gmail.com
https://bsky.app/profile/plantcellatlas.bsky.social
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*OUF QFHIBN ZFBS 1$" $/ 1 NFN CFST QVCNI FE PWS
TDFOUED BSIDWT 01 H QPQW KVSBM ) FF- BF TPNF
BIUDWT QVCMIT FECZ1$" $/ 1 NFNCFST U BUXF | HI NHI U

&KDX 7 1 5\X. + $OMBHQ5 YDUPDXQ %2 5 6FKHHBHQ - /L6
VF& RUAAGFK. %-QFKP DINQ) MQI B FHOB1$ VHT FR H SUHWRQXVQ) SURP RWU UHSRUMU
@HV KMV GRLRU

&KHQ + /IDQ) 3 /X; -IDQ 6 -IQ- &DL- /X< =KHQ ' <DR- &KX 4 6KRX
+ )X & /X7 -IQ < %L< <DQ 1 =KRQ 6 ;IDR- <DQ ) *XR;

7TKH SOQARQRBI\ R FHOASHY 0 RBFXOU3OQN -

KBV GRRJ MP RS

&RDW - ( 'R® - - )DPHU$ +XDQ 6 & DD . .HFKDPDHS5DM 6 .
. XPDW6 3DIDOL* 5DAQ, 6IQJK3 6VMMP O : DWH' <DR4 1RBY/ $
$ Q) G FHOEGHSUQNRUFHOOUGLYHWW IQWH * WHHQ/ IGHDIH & XUHQAARBI\

5 5 KMV CGRRJ MEXE
&R ./ &]\PPHN. - 30QNVIQWH H SDMRQHD UHFHQADGYDGFHVIQ
H SDQURQP [EURFRS\ QSO WPV -RACDCR ([ SHIP HQBO/RBQ -
KABV _GRLRU VE HDI
&\PPHN. - <RHIMWQWM $TRQR %XUFK 6P 7 'L/ ) ' UDNDNDNL* ) DFHWH
0 .HINZW.' $COWIM D.BEDRVFK 5DA0Q, 6XXFKL5R FKRXGKY 0 F) DUDCH
+ ( UMABUDPWEHV LQ SOQN GRUMWFHGFH [P DIIQ) DQG BHSRWY $ SUP HU
3XE0 HG KABV _GRLRJ SEHOND

+DIKDQLO &KDX 7 1 $OMBHQS5 &KHQ& 'IS6 $ * XXQ 9 +WK &
MRRDZRY & .XQEX 6 /L; /XR- 6DBKIQO 6IPHF 0 <XQ- Y%DUPDI %
2 5 /L6 & RW \SHFIHV SOQMIQI B FHODQDOMY FRP P XQW FKD®IQ HVDQG
\KDUHG \ROMRQY -RXUDR ([ SHIP HQEO/REQ KWBY  GRLRU VE HDJ

'R/ .OFN5 9%W6 +REHQ- 5i]XV0 &KKM@U+ 'IQJ 3 )DQH5 % .DDD
6 SDUWRMP SRIDOADQFUSWRIDACHE RUW FRQAROMH SOMAEIW Rl FKIENSHD URRW

H RGHP LV EIRS[ LY &RG6SUQ) +DUERY DERIDRY

KABV _GRLRU

,P DOIHAHAW DQHD IHINRZ \\L  6DUDK ) WHAWRK


https://doi.org/10.1101/2025.05.26.656221
https://doi.org/10.1101/2025.05.26.656221
https://doi.org/10.1016/j.molp.2025.12.025
https://doi.org/10.1016/j.molp.2025.12.025
https://doi.org/10.1016/j.cub.2026.04.003
https://doi.org/10.1016/j.cub.2026.04.003
https://doi.org/10.1093/jxb/eraf327
https://doi.org/10.1093/plcell/koaf143
https://doi.org/10.1093/jxb/erag218
https://doi.org/10.1101/2025.01.03.631192
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&RDM - ( 'R® - - )DPHU$ +XDQ 6 & .DDD . .HFKDPDHEDM 6 . . XPDU 6
3DCDOL* 5DAQ, 6IQJK3 6MMD O : DUH' <DR4  1INRBY/ $ $ MQ B FHD
EQHSUQA RUFHO@UGYHYW LQWH * UHHQ/ IGHDIH & XUBHQMARBI\ 5 -5

KAV GRLRU MEXE

/HH/ 5 * XN % 5DKQAL5 +XWKMQ & ' HWRHV % * XWHUH &  WIEDP .
* QVIMIIRCH DFFHBUDWY WH FHOR F®I DQG FHBOUUWHSURI WDP P 1Y 1Q SOQAHI HHIDWRQ

" HYHBSP HOBICR HO H KW8V GRRUJ MEHYEHO

/L< +RWDIQO 6 /LEDXGWO 61Q) Bl & HTP P IEVIQ/ HIXP HV SHVHDUFK 7UHQGV DG
$SSTDIRQ/ 30QN KAV GRLRJ SOQN

/L< 9UIO- 3WGEAKDQ5 =KX -  /IEDX®\0 QMI DWW 61Q) ®1 & HODQG 6 SDWDAD XA

2 PIEVWR' HFRGH 30QQA0 IFUREH ,QMUDFWRQY DVE HBOUS HVRAWRQ O LEURRU DQWP V
KWV GRRJ P [FURRU DQW V

/X & PPDALO 6 &KDQ< 2 'KDNDOB : X' /IEDXGWO -RWKL7 \F3OQH QQREW
DQDFFXUDWM DQG UREXWRDQU RUP HUEDVHG P RGHO RUSOQAFHDASH DACREMRQ -RXUDR
$GYDGFHG SHVFDUFK _KWBY  GRLRU MBUH

1IXNHQ & & TKEM@HY 6 /L< )DIHDV& 7 <DQ ( - < $MDPDK - < 3HDH9IER O |
&DWR* XHIHR 1 0 HIERID&RDW ODWD2 & +XDQ 6 & OMBUS  /LIEDXOWO
8 GFRYHUQY \WH FRUH J HQHVE SURJ UDP VJ RHIQ) SOQAI XDUG FHOEIRBI\ 1HZ 3K\ VR MV
— KMV _GRRJ BK

5DPIQ5 /HH/ 5 OMHY* 6XUHWK, * RRGRNQ %0 S 3 / * XMW % WEDXP .
+ \WRQH GHDFHWOVAY DQG FHOR FO! UHI XOWRY RUFKHWADW FHOLGHQM WDQUWRQY GXUQY

$ UDEIGRSMY IRRAIH] HHIDARQ 0 RBFXDU3OQN -

KAV GRLRU MP RS

7HQDONG $PHTXMD ( - /L< 6PIW % 6XEWPDQDP 6 6 0 9 &HYDQMV3pW 6 $
TKEM@HY 6 %DMFKDUD 6 .OYHU-  /LEDXGWO 7KH QLI HHQADOXEFHOIOU
@FDO DARQR \R EHDQWDQFUSW DQDCAWRIDAH] XDMRY P HFKDQWP R JHGH DPRMW * HQRP H
URBI\ v ] KBV _CRRU i ]
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' UBHXQ) <RQ5KH
0 LEKLI DQBVEM

8 QYHWW

' U 6IREKDQWDG
8QHMWR
&DORID ' DY

' U0 DUF / IEDXOV
8QYHUWR
0 IMRXAL

' U. HQUWLCEDXP
1HZ <R

8 QYHYM

" U-XD%IeN 6HUH
8QHYWR &DORED

SLYHWGH
"' U0 DUNMD 2 W X " U 1IFKROV3UWRYDU
SQYHYWR! : MFRQUC 8 QYHVW R

0 DAVRQ 7RIROR
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" U & KUMRSKH " U-HQIH ' U %HQDP I ' U. HYIC " U MX
$QAEHIRQ RRSK\ &ROI &R -U 5DAQ
3DFLLE 1RWZ HV 6VDQRE /DZHFHAHHMHBY ' RDG' DQRW 8QYHUWR
1 DWRQO DE 8 QYHIM 1 DWRQO DE &HQMU 0 IQHRD
"U/XJL " U0 DU DURV " UBKDR 6KIX "UIDWAHQ " U DMG-DFNKR
&RWEQ R ) DN & DUROFXDQY @ (@ &RG6SUQ
8 QHIWR & RCHOB QYHIM 1HZ <RU 6 DO QUMVMA +DUERU
1DSGV) HGHIER, 8QYHUM / DERIDWRY
"USXUD.DUL ' U+HDWH U +IO DU ' UTUR
ot 0 F) DG 1HDAHC 1INRB) 1RDQ
QMMMRQIR SQYHUWR 9,%8* HQA&HOM ,QEDD &DOR@GD , QXMW
6FIHQFH 7RIRQR | RUSDQN\ WP \ 8 QYHYM R 7HFKRBI\
URB\
" U1IFRD 3DWR " USDFK- ' U)HD 6KDZ ''U5 * B
8QYHVW R 6KDKDQ ( DUBDP 8KW
&DPEUGIH 8. SQYHUWR QUADAA 8QYHUWR
&DORID /R $EHWD

$QHBV



20 a4 & 45 Dass
YIIGE0 QX QIM2CTVWERCPWU

' USPIUSKNDP L  3DFILLLE 1 RWZ VM. DWRDO DE 86$
' UBDKDQGSPIQ SQYHWWR 0 IMRXUL&ROPELD 86$
' U &KUMRSKHUSQGHWRQ  3DFILLE 1 RUMZ HVAL DWRCDO DERIDRY 86$
" U-XM YDIGA 6HIHYV SQYHYWWR &DORJD SIYHYCH 86$
' U<RHIM%IQW] $OROR SQYHWWR /HHGV 8.
' U HOHWWCEDYXP 1HZ <RINSQYHMW 86%
' U 1 DD WMIKRV 8 QYHYW R & RSHIDIHQ ' HP DN
' USE[ YRIRZWN  6\BQREGSQYHUW 86$
' UBIREKDQYUDG  SQYHYWR &DORID ' DYV 86$
' U-DCHHOUDQHY &RTG6SUQ) +DIERU DERDDRY 86$
' U-HQQIHARSK.  6\BQRG 8 QYHIW 86$
" U7ZHD %K 6P W ' DQRWK & HOMU 86$
' U-HHP\ &RDM 5SHHG&R®UH 86$
' U%IQOPIQ&RBI /DZ UHFH %HDHBL 1 DWRDO DERDRY 86%$
' UO DMW&REDV 0 D] 30N, QMMM | RUS.KHP IFDQ FRBRJ\ * HP DQ
' U.HVQ&R -U ' RIDG' DARW &HOMUS6$
' U IIN&]\PPHN ' RDDG' DQYRW &HOMUS6$
' U/XUIL L&RWBQR SQYHYWR 1DSGV) HGHIER,, DO
' U* RGH' HPIBU &DORGD ,QMMMR 7HKGRBI\ 86$
' U-D]] ' IENQRQ 8QYHWMWR &DORGD 6DQ' IHIR 86$
' U-HIW ' RGI &RIHOBQYHYW 86$
' U* HRUID' ID\NDNDN. 8QYHWW R &DOR@D ' DYV 86$
' U4 XHOMY' XGB\ SQYHWWR : IWFRQIQ 0 DAVRQ 86$
" UKW XQEDV 8QYHMWR * HRUID 86$
' UO IEFKH®I) DFHAMA 8 QYHWW R 0 DWDFKXVHWY $P KHYAVS 6$
' UIRDK) DKOUWHD ' RDG' DQRWN & HOMU86$
' USQABYZ ) DIPHU 1 DWRQDCR HQMUIRU* HQRP H5HWRXUFHV 86$
' USQCDIU) HAH 0 D] 30N, QMMMR 0 RBFXOUSOQABDWREI\ * HP DQ
' USGIQER) ROHFD &i EHIDV 6Z HAMK 8 QYHMW R $.J UEXGMUDCS FIHGFHV
6Z HEHQ
' U0 DUDWW DN & RCHOB QYHWW 86$
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https://biology.ucsd.edu/research/faculty/adickinson
https://scholar.google.com/citations?hl=en&authuser=3&user=pMyR8RUAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=TcY70iQAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=EkXl0OkAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=z3R4UTkAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=yazdT18AAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=ye9Spv4AAAAJ
https://www.researchgate.net/profile/Andrew-Farmer-3
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' UBWMDQD* IDFRPH® 6FULLH DE 6Z HGHQ
)DEIR* RPH &DR SQYHWWR! 0 [FKLIDQ 86$
" UBKDIRQ* WHEGP  /DZ WHFH %H0HBN 1 DARIDO DERDRY ' 2 ( -RQW
* H QXM 86

' UBKDR \KDQ&DROHXDQ  1HZ <RINSQYHWIW 86$

' U1DICHD @X] (@]  6DO, QUMM | RUAREI IED\WAEHY 86$
' U' DYIG-DFNRQ &RG6SUQ +DUERY DERDWRY 86$
' U.D\D.DVMD  8WHFKWB QYHWIW 7KH 1 HMH DGV

' U3SXOD.DUD  &DUHI IH ,QAMMWRQI RUGFIHGFH 86$

' UBXQQ HFKDPDH SQYHYWR &DORAD SIYHYCH 86$

' U' DQHO IHINRZWN. SQYHWW R 0 RQAMDO& DQDED
' U&KDUBRWM . WFKKH®! (16 /\RQ ) IDGFH

' UBXQWD. XPDUL &RG6SUQ +DUERY DERDWY 86$

' U' DH.ZDQ.R 0 IFKLIDQBVEW 8 QYHYAW 86$

' UBDPXHOHERI| 2 UHIRQ6\VIMW 8 QYHWW 86$

' UODR/L ' RDDG' DQRW &HQMUS6$

' UBRQJ /L 9WLJIQD 3ROWFKQE QMMM 86$

' U0 DUF/IEDX®V 8QYHWMWR! 0 MRXIL 86$

' UTH/IX SQYHWMWR ) ®UCD 86%$

' UBKH®A /XPED 8SQYHWWR 7RRQR &DDCD

' UBIERQIIBIO DIX 8 QYHWW R 0 DWDFKXVHAWY $P KHYAVS 63
' U+HDWHU0 F) DIDXH 8 QYHWW R 7RIRQR &DQDED

' U HYDQ) 0 HWD . 8 / HXYHQ %0 LXP

' U* DXDYO RIKH &RUHOBQYHYW 86$

' U-HID 0 RWPHU 8QYHMWR $GHDIGH $XVADID

' U+I@HIHDAHD 9,%8* HOAL HQMUI RUSOQAS\ WP VUARE]\

' U/DFKH DULINRBY ,QADQD 8 QYHMW 86$

' UTDAX D 1RERI 6DO, QMMM | RUARBI IFDBB\MGEHY 86$

' UZUMRULRDQ &DOREAD QMMMR 7HFKQRBJ\ 86$

' UZTRKIKLR 2 EDI 8 QYHWW R 1HEUDWND / IGFR® 86$

' USRDQ2 0 DB SQYHUWR &KIFDIR 86$
' UODIMD2 WIXL 8QYHMWR : IVFRQUQ 0 DAMRQ 86$
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https://scholar.google.com/citations?hl=en&authuser=3&user=10Fx1a4AAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=r-lEvzIAAAAJ
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https://scholar.google.com/citations?hl=en&authuser=3&user=LeE2mCYAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=MXSf08oAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=qx9iO4MAAAAJ
https://scholar.google.com/citations?user=zKQ-_YUAAAAJ&hl=en
https://scholar.google.com/citations?user=mF72CdUAAAAJ&hl=en
https://scholar.google.com/citations?hl=en&authuser=3&user=4gVK3BIAAAAJ
https://scholar.google.com/citations?user=25ewsIsAAAAJ&hl=en
https://scholar.google.com/citations?hl=en&authuser=3&user=RO3WN1wAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=L0u7zlQAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=kXiC3xgAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=pXcC2IQAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=_1OSWdoAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=Y3udNuMAAAAJ
https://scholar.google.com/citations?hl=en&authuser=3&user=RbzUm1UAAAAJ
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' U* HJR3DIDGL 0 D] 3OQFN,QMMM * HP DQ
' UO IFKDHBDWDDETXD &RG6SUQ) +DUERY DERIDWRY 86$
' U1IFRD 3DARY 8QYHWMWR &DPEUGIH 8.
' U0 DU 3HIDW / BEHW /D 7UREH 8 QYHWIW $XVADID
' U1Rp 3HURQ 8QYHMWR ) BUGD 86$
' U 1IFKRDV3WRYDW 8 QYHMW R 7RIRQR &DDGED
' U(®D4 XH DGD 5RAIIXH 8 QYHMGDG 1 DFIRIDCEXWQRP D GHO p[ FR
0 HIER
' U YDQ5DA0 SQYHWWR 0 IQGHWRD 86$
' UBHXQ) <RQ5KHH 0 [FKLI DQ6VIAM 8 QYHYIW 86
' UYRE 6FKP W 8 QYHMWR * HRUJID
' USDFKHBKDKDQ SQYHYWR &DORID /RVSQIHBN 86$
' U)HD 6KDZ ( DUBDP QUMM 8.
' U5« QIJHUBIPRY  +HQUFK +HGH 8 QYHYIW * HP DQ
' USD@M6IQIK 8QYHMWR (WH 8.
' USGNDQED 6NWF] 0 IFKL DQ6VEMA 8 QYHYIW 86$
' U5 * GRSKW SQYHWWR $EHWD &DDD
" UYDWHXD 9 I D/DNKPLODGGH  6DO, QMMM 86$
' U-XMD: DB\ ,RZD 6V S QYHYW 86$
' U-IDBEIQ) : DY SQYHWWR ) ®UCD 86$
" U=KARQ : DQJ  &DUHI IH ,QMMWRQI RUGFIHGFH 86$
' U2 oD I/ SQYHMWR 0 DQWED & DD
' U5 &0\ : WKW 9LLIIQD 3ROWFKQE QMMM 86$
" UBKRX@Y : X &DWHIIH ,QINMAMRQI RUSFIHEFH 86$
' U4 XPIQ) <DR SQYHYWWR 1HEWDWD /IGFRQ 86%$
' U0 IQI\XDQ=KX ' XNHSQYHYW 86$
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