203-0882-14 1901 IPNN NN NYT

POND 1TPIAND 299 T DY DIRNN NPIYN TEONN DY DIWIWND DN PN

MXOPNN TIVNI PWNIN VTN 1IPY WNIN
77’”

PT NPAORIPNN IPNNN NN DIYLNY NPINNN = N>2NIPNP TN
D’V = I N

Y29V D93 911D ¢ IR IOV

NPT 2 ONIPNN IPNNN DN DXWOLND NPYNNN : 1IN NYN

Vered Irihimovitch. : Horticulture Department. The Institute of Plant Sciences ~ARO
Bet Dagan 50250 E-mail: veredi@agri.gov.il

Leo Winer : Extension service, Israel, Ministry of Agriculture,
E-mail: leowin@shaham.moag.gov.il

Adolfo Gabriel Levin : Agricultural R&D Western Galilee, Agricultural experimental farm, D.N
Oshrat 25212 , E-mail adolfolevin@gmail.com

Moshe Goren: Horticulture Department. The Institute of Plant Sciences —~ARO
Bet Dagan 50250 E-mail: goren @agri.gov.il

June 2014
TrYWn NN

01999

Sabag, M., Ben Ari G., Zviran, T., Biton, I., Goren, M., Dahan, Y., Sadka, A and Irihimovitch, V
(2013). PaKRP, a cyclin-dependent kinase inhibitor from avocado, may facilitate exit from the cell
cycle during fruit growth. Plant Science 213:18-29

D702 MINYIN 0YH AT 177972 OINSNNA

X9/19 DINIPNY MEYNH DINNN D951

: 9PIND N


mailto:veredi@agri.gov.il

1PN
YA 0PN XYY MM HHON 112X HINK .99 DT DY NP YONTY YTIAND 112 MPIPOYN DPYAN NNN : 22N TSN
M9 .ONPIYN PYNNT 21DV XON DINNN DY) NN DNVPHI NN MNNIND NN DY2)HNN OINN .7 YN0 HPpwn
MI9% IXNYNA NNT , MM (ABA) mD0ax NxmIN mMn92) Mom) (IAA) POPINY 1171910 NN DIMINNND DNVP
P I DY NOMT NP NTIAYA 9N DT DY DORNN MPIDN TN DY Wavnh DMWY DX OMPY DM
MVOIN 92 DORN NN SV O5W 9pad woawnn ,myn  fw2.2 o macomin ponn Pafw2.2- like yrpiann

9729 YN FW2.2 -5 1myT 1982 9190 12505 115 nwy Pafw2.2-like »5 nipond nmix 1920 1noyw »via
YTPIAND DXADN D) VIDY X WD DT TYUNN IPNND (MY MIVH NTPIINI DORND NPIYN DX MDY 191N
DMAOND DX TNIPNN D) TIPA DY TNPNI WIT NV YD TIN ,DINN NPIYN POIND DNYPN DMNMAYND DX TNPNN

TPONY NV PPPIVIN DV 1w .y Pafw2.2 i pinyw napa nyna .a (KRP/ICKS) ooxn npivn 0385100
IPNNN NNV YIDY TONNA DN 119N DT DY DIRN MIPIDN PONND DINYPN DINN DY DMV DY DIIDVN NYIVN
31N IPNN 225V 1IN 1PV 2T DV MDA NTPNRNN

CDKB1 ,CDKA ,ICK/KRP 2505 17839 DY TT{PN0N TPIAND D) NYIIN VWY OD¥DIAN IPHN NPIPY NINNIN

Y)Y MYTN NNIIN NN I9N MNNAND ToNN2 NONX DM DY DMLY DXYT NP>Tan Yapnnv ypnn .CYCDI1-
,LOONNN NN Mnnn NN oy PaKRP/ICK 1250 nX AwIp DT y1n TP1axa DORD MPIYN Ipann 010NN
D DMYYN NN IPMIRN DY voanna ABA vy napan nrnd amvy PaKRP »viaa nhann »dy v nm
viwh N1 CDKA/CYCD »mosnn pon oomnnn ,0mv D-type-Cyclins »mnavn>  PaKRP yadn nvwpon

MOV PRI 1N NTIAY MINIIN O PIXY ¥ DINNN NPYN TYIN DX NXITNY G1/S 255 72ynn N NyHN DMy
NN D20V MMM RON ,0N0VP M2 OIXN NPIYN TONIN NP MOX0IN NNMIN DY MIWIRD NTPON DY N
DYNNN NPIVN NP2 DPON OPNYN ,NHBNNN DIV NTLID A8P P2 DMWY 7y DNoNnn ,ABA nnia om»y
o1 T2 PaKRP-Y o0 nbynra Pafw2.2 mioys a »warn awpn 990 MNNann Yv DNy Ddvwa

AT LJOP 9 HVNAD) 3192 DINNN NN TONN NINY NNINRID 520N
MINKIN 212275719 NOTHIN TNKY JRNHVIV DY NYIVN NPYTAD NTY NNND YA MW IPHN NPIPYY NINNIN

,NNMM9 IDA JNVAIV 21V YD NNN DNMN 2IDIN .NANYN NNIN ININ DINYN MDNN YNNI WIAPNNY DINDNN
NNDNI NYINY MXXIN WHNYND 1N XD : NNPDN OHDON 912N NN DY PN THRN RO TN ,APN I9IND Wavn
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19 571N NM2) NPNID PIARNN NI OIIN,NINIRNND PINY NNYY D221V DRI DYV N0 NP N 1D .00
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NN MPVYN OXND I MORWYIN MORYN .NPPN DOORN NPIDNY WIITH OONNNNN PHRD NIN 9910 DMWY DNIVP

1T PN IRNIND NXINY I PINRINNND JINNDA NPYD DINN 1N YOP 1192 DIDDN
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' oM MY1Aa MY ABA nnha oy pa oMpn
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Adapted form Inze, D The EMBO Journal (2005) 0y MAPYa DNLVP YONTY NP NYNIND YT

ABA -0 ppona

T2 999V IN 22PN 1PN DN INROY 1n12 NIP1Ian CDK/CYCD 00phamipn mys .01390 9NRIY N1 H9pa

PPV Y PNITIDN ,OP9MIPN MY NN 20PNNA L(Thr 161) 9mw PiNIL 9»wa CDKA asn pnat oo
nnavnn 0oaonY ICKs (KRPS) »a5n Sw 07wp 1909 P1I8v 2951 qona .(9-10) ymdys nx vy (Tyr 15) 9w
NN NPIZN TONN NN PX09 IR/ 25N T T K OPYIMPN MY NX NN N X7 CDKS »aon5 wn CYCD
IPOY2 NN PNDINN DIPYIND NONS DIVP DMIATNY DTTIPN , 00 0NN >N ICK/KRPS ») .(18-22) nnsn

N9 1y 5 P85 v .CDK/CYC 0p5amph 112500 MUIp IR DIWINNDN DX NNY DN DN 12,9100 C-n miNa
NOY NYURIN PXINY NOPON 7NYTNY DINIDN NP I2YTN 1OV DTN YNNYI AP YN ION DINIADN MTIX IPNNN
N9 ICK/KRPS »12505 0y 1Tpnn YTPIanm 03 12 7Y 1112 XD NN 2vmY (18-19) 0w 10 -5 »9Y P 9N

2997 MNNANN THNN DMV PN

o vwpn (Quantitative trait locus) QTLS 9901n 1910 M)2y3 L2992 OIND NPIYN YV 9w 9pa - fw2.2 2.2.3

m QTL » qun fw2.2 vyw .(Fruit weight 2.2) fw2.2 X9pn 2 015 Noam Dnn TNR 190 DTN OMPYH
N2y .(11) »192 DIRN NPIYN YW IOW APAD HNON ,YNINNN PIASND TNPNN ,( TW2.2) T ) mysna yawn
OVIVIIN MDYAN DY NN MPXYNIPA 88D 2.2 Sy MRNA-N »VX22 NMOYN PHIN XD NPNTH NIV NYNIAY

9N #NDIDID WNWD NWY NI ONIPA PPN fw2.2-5 >5 naywnn nndyn mMoon MMaya .(23) nnannn 93

,NNIND .OMNNNNM INA DIIDN0N NPODNI DMWY NANNA 219N MNNIND THNNI XNN MNN NX IPADY ONN NoyN2



IO 9 PRIDY MDY TW2.2 PO N N9MIN PoINn (Pafw2.2) 1 mimex 171N NXR 1OIYY Nyl D)
Ny Pafw2.2 » 071090 NXYNND 917 %9 MnNpav IXNYNA JOP 119 MNPIa 102 xvann Pafw2.2 »an minnann
N YTPIARAY NP L(13) 7192 DOXRN RPN DY YOV AP P ,yn TW2.2 -5 1Nyt 19182 S9N 125N5 TNpH
mea Pafw2.2 v qamva »voa v qywd 1m0 ,(1-8) ABA N33 15y1) 1112100 NN 1T DININND DNIVP
INAY MDY P2 WP OMP I WYY 1N qDNA .OMINNNN IR/ DIDNDN JINNA DY 7Y 1IN NPND NYY DNIVP
2105 NN NPNON NIRNIND IWNRD 701N T2 ICKS 21250 »0va A Myey 707 0 ndynra Pafw2.2-like »va

2992 DONN NPON
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DVIDY JONRD 132 JOP 219 HVNAD DNNN 33PN OINN 1N 1192 OIRNN NPIWN DY DNPINN PONNA YIDY [, NINND
DY12101 NN DMV PA IWPN NN PN TPYUNND 1D AWANND DINNN NPIYN TPONNA DXONNWNN D) DY DINIHN)
NP2 DX2ANYN NPNY DMWY TUN DD DIMNINND NPNDY DNVP M9 DINNN NPIDN TONN 21D PAY DINNNNMN

NN POINS 0MNIVYPN DMIADNY DY TTIPNN YTPIANND DXDN D) DIDY .N : YISN DT TYHN IPHN DNNNA .NY TOIN

o7 19N ,(KRP/CKS) DN npvn DOXOTHN 02YNY DXTTIPNRN DM TIT DY TN WIT NNdY >Td Tin ,DORN
NP2 nyna . (KRP/ICK 271250 H¥ %»8p319 199N G0N YXIN *) .0NVP) DT NS MNNSNN ToNNa DMV

PN JNNVHIVY PPIPIVIN MNPV N .2 PN HY NVINION PR VIVWI MTPNRNN - Patw2.2 pn pinyw
¥ NNY N NP NNV HINDN 19N DTN DY) DIRN MPVN PONND DINYPN DINN DY DMV DY DIV NYIVN
TVIND NNV ITPIANA I TN DY NNYAVN DR NPIVN DY NIPIAN DY INY NPIIY 1IN IIWIRY DT IPNN NINKIN
Y1 0y DDV MTTINNN VINIY DINPIVIIG NNONND DMDDN NX ITHIND DMWY SWyN) Y001 IPNN 10OV

I NOPN
NMINSIND OMDNN VIV DN /3-1 /N IPNN 1YY NN PPV 2T HYW I NTPNRNN IPNNN NNV VDY ToNNna

YNINN IPNNN DY N 25WH DMNIVPN

1) MINSIN ’N PN -09D23N 9Py VIV’ 4

DYNVYPN DM 1900 MOHNY NTTIA ,I2Y2 NYIY IPNNT NTIAY .OIRND NPIVN TI¥NY BINVYPH D) N1 4.1

DORNN NPIYN TIVNS DNVYPN DD D) TTIAZ) PYHNNY PYSN 1T TN IPNN NNDNI 192 DONNN NPIYN TN

DMV DD NN PR D nndwnn oYy CDKs »madnd [ ICK/KRPS »a5nd o 11pnn %) :0nya
o 1Mpnn ESTS 1900 nvosnd n»an (NCBI anxa) noyw Blast nvbix .0nvp) o911 myoa pninnannmn
MY IR/ ,DIDNID DINM92 Wi > DY  RT-PCR nvowa yx12 oKX 023 YW DLV ,TUNNA DN DNIATNT NNINID

NV VINY ST DY NYNIA DINDNIN DN NN NOWN (OXIN EST X0 X9 N791H2) DX0T DN»I92 VI



M9 NP WNoY CDNA-1 nwnnwn D poprsm CDKs-5 orrmipnn oomn vivw 71y .3'RACEY 5’RACE
2 nwpnwn  ICK/KRP 12505 7719100 pn UIY T80 190N . 19X D) YW 712010 N3 MAXD 70 100 1N, 00T
SO NTTAY ORINN DN AT PINYN DY 92010 NV NINNY DX N2 ,0N0P MY NP panv cDNA-

ND) DN MNT NN N D) NN NIIYY NV MYN .PaCYCD1- PaCDKB1 ,PaCDKA ,PaKRP/ICK
.08

NP PAYNN MDY DMNYPN DINNY DMNIPNX DN 0M0»P >3 NXIN KRP/ICKS 1250 909N : PaKRP/ICK pn

P2 .(25-26) oRD DXDVIN DWW IR YTIANND PaKRP 1aond 71pnn ,001nnn pn 989 np>11a ,v191 .(25-26)
NATNN NP DX DMIVANDY NIAYNN DY DRI C-N 9N OM8NN L2-) 1 DXVINN IR NINHNY 1) 1HYHN DXDVIN
NP DY DIRINKIY PNATNN DY HOHPNPIV N-N N¥Pa DIR¥MIN 8 -1 7 072V X ;oxnNa ,CDKA w1 CYCD »naony

4 PaCDKA 99 .(N9D2 1 9PN NIXI) W IDOX PYTY 3TN OPPON WX 9-1 5 D2d0MmN NNY jRNN PYM1

NNYN .(N9D23) 2 9ra M PaCDKB1 oy nnn pin 9y oy PaCDKA oy hnnn pin 9y nxnvin :PaCDKB1
870 NN OYPNILV N-N MR Do PaCDKA Tiya 09X ,nmMad YT NnT 0P5IN 020NN D D NXYTH N
MMYN 930 IR 9on PaCDKB yavn ,CDKA »a5n nX 198mY PO maons wpn 7180 vyt ,PSTAIRE
»mavn oy PaCYCD aywnn yaonn 9s1 nxnwn :PaCYCD1 »n .(16) CDKBL1 »»a5n nx y»annn PPTALRE
D901 o1 ,PaCYCDI1 aywnn PNadnn NINID 1NIY 19D .(NFD) NNI) 3 PN XD DY DXNNN IPNN POPIN
291 Y XY N -0 mNa Nsnn ,LXCX(D/E) m1mwn 98 0 D12 2000 M yad Dy1wnn DNy DN
MMIYN 9G¥ IR DN Pavnn ,qona (9-10,15) nmovohIrvIn PAdNY oNWp NX Awanm ,CYCD »madvn

.CDK »25n oy mwop 7185 w1, Cyclin box oy nononn WILKV(H\Q)E

90 mnnann 19anaPaCYCD1, PaCDKB, PaCDKA, PaKRP ©%)n Y smnnannn »vran 037 ndna 4.2

STINNANNN DIV DIOT NP>TAY MPYIN NY¥*1 CYCD-)1 CDKSs ,ICK/KRP »25nY 0 11pnn 00 1M1 INKd

P PN WX RNA-1 vimow nwyy 1ox mp>1aa .Northern noowa v/ RT-PCR nvowa nysia 1N MmN

DYP 2Y NNT,MNTIP MTIAYA .IN T>2 MIVIN YORT YOI DITIN NPN TONNI INNTIV DI DNVP MV DY YN

.DNVPY DOYTI MO P2 MNYAOONID 1DIND PNINY 1N 12 ,NINRDND NN INRD O 90-60 2 ,7"N5»Poo v Nonr
NN ,OXNNA .(097D7) NN NN MINN O 63 INNRY 725 ,0)0P) DT M PA ODTIN MM N 1N ,IND
NN Real-time PCR MmO (1 919X XYY 1T 10T RATIPIN NONN DN0PI DIDITY M9 DY DINT MINIAPY NP 190

SJYNNA NMTNA T 9N MNNANN YV TP 0x1dwa Mmay M0 PaKRP/ICK »va o1 mds minpHa »
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Fig 1. fruit growth curves. Increases in NF and 5F width Fig 2. Expression analysis of the PokRP transcript in fruit tissues collected from NF and 5F
{A) and fresh weight (B) were measured during fruit at different stages of fruit development. Real-time PCR was performed using cONA
development period. Fruit collection is recorded as prepared from total RMA extracted from seed (4] and mesocap (B) tissues. Columns
DAFB. Values at each time point represent the mean + represent the relative expression levels normalized against PoACT levels. Data are means
SE of 12 detached fruits. £ SE from three independent biclogical replicates. Stars denote a significant difference
between NF andSF at the same sampling point(F< 0.05).

»25va nunInnn L ICK/KRP 9121505 0 1mpnn 03 Y »1voan nnia 1)Ly 5 NNT MNTIP MY 1 8D v
ON PN2Y »T192 .CYCD- CDKSs »prnyn HYv 002 nnaa NI DY mMIXDNPA NIRSNDI ,DINNND NPION 25N NN
D-n01n PYP8 PNI5N5 DX TTIPNN DN DY DMV DXT NN NN ITPIAND M9 MNNOND TINNI NI T NYN
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Fig 3. Expression anzlysis of PaPCDK4A, PoCDKBI and PolYCDI
transcripts in seed tissues collected from NF and 5F at different stages
of fruit development. Fifteen mg of total RMA isolated from the
indicated samples were separated by electrapharesis, blotted onto a
memhbrane and initially hybridized with the probes shown on the left.
Three filters were used and subjected to re-probing forl85 rRMNA. The
identity of each filter is denoted by asterisks to the right of the blots.
The signals corresponding to the different genes were normalized to
185 rRMA levels, with the initial times set a5 1.0. The number heneath
each lane shows the ratic of mRMNA accumulation for each track.
Ethidium bromide—stained gels, corresponding for each filter are
shown.
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- = Fig 4. In vito interactions  3))790 PYIN ON MPIN o2 Yy .CDKA »»mavny
between PakRP and different

cyclins or CDK proteins. A yeast
two-hybrid screen on agar  02»NWN YN ,,Class A-ICKs :mxiap »nwd ICK
medium using the HIS reporter.
The PakRP-BD fusion was co-
expressed together with PaCYCs
and the PaCDKs-AD fusion and
fested for positve yeast two- 553y 9N, Class B- ICKs 1 CDKA »1a5n by on
hybrid interactions. Positive (P)
and negative (N) controls were
provided by the Clantech Y2H  TINOYNN DOPX) DY P NPIPRIVINN DM2WN OMIAON
kit. (Mountain View, CA). 5 mM
3AT, & competitive inhibitor of
a the HIS3-gene product, was
PaKRP PaCDKB1 | J used to titrate the minimum
level of HS3 expression  D»VY1 1V ,DONN NPITN KITY N9 DN MNSWN
h | required for  growth on
histidine-deficient media. The  qnymy Jop NNRY 9HONSY HXIN YD dNNNA A
numbers above the columns
indicate the medium, as follow:
(1) SC-Trp-lew, (2) SCTrp-lew-  .(27) DOMIWN NNNN IR DOPVIVIH MDY NN
His+5SmM 3AT.

PaKRP PacYCA1| |

PaKRP  PaCYCB1 | CYCD »»mon oy o) NPSPRIVAPN D121 DNIAINN

PaKRP PaCYCD1

PaKRP PaCDKA
MYN OOPNY OO PNT L Pavn yowa (27) CYCD

JTNn 1mav ICK/KRP-n 1250 X 129y »71o3
SIDDIND TNND DIX )2 NIV AT DY INTIVHD DY NIdYWA Y32 NAYN DY 1Y pon LY2H nvbina X o) nunnwn
(AD) GALA4 activation o¥»ann 0 1novsa D-1 B A non 01589y CDKA-B 150 oy 1mpnn 0oan 101w
-129n NPSXIVIN .GAL4 binding domain (BD) Yann Tnodab vaw ICK/KRP 9 71pnn pn Tva ,domain
Y1v AH109 non ornwy ["bait” +'prey™: o HOY9 NI NITO HY PXHIDDIIV INKD ,TYHNI NN 129N
MINIY Y 295 +HIS 9019 NN 7Y HINRITY JDINT NN NPIAVN NPIPRIVIN .DXDVPID DININT P Y¥NI
.PaCDKA by x5 ,PaCYCD1 1avn oy P I8 mS8pXIVIN 721y PaKRP 1890 17 NHDIN MINSIN L4 199010 9dNa
oy BY A 20n 00N 0y INPRIVIN 92 11X PaKRP » 1891 1% NPy T2 MINXIN ,MOND 7PN 1NV %90) )0 D

,Class B KRP/ICKSs -5 »wnob yn» oxnnay CDKB

N2 DMPOY D N XIANA PNINY 19D L3990 MINNAND 19Nna WY DduInavpy ABA  nvass oy 4.1.4
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D90 DMPNND L(2,3,5) ABA Sv n1Max NN DMIMONNND DNIVP 'ONTY MY YD THHN DMNNN DINTIP DIPNNI
PN NMIVRI D MWY_,(22) ABA > by »a1vn 19981 ©p1an npnd 09 ICK/KRP Yv oyprynynnn pon » ooxrInn
1o ABA mina mip 1ad NN NyNIa v NMN 00120 MY » 151 ABA ynmnn » Yy NN G nwvn PaKRP
19 D) NIN )HNNY NNNNN NN P XY 019N ABA vy 01p1200 0MDP0S DI0NNY YITY 111N 990 MINNAND
MY NTAYND INYW) o0 NT ABA catabolites Yv noN 19 D) YYD NN NNN IPOOND OV PIVON MININA

MO MW 2 NN WAPNNIY MIXIND UPLC-ES-MS/MS 9 wona NN AnKD »HNmMMN D99 noaph nmpa
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m

Relative growth rate

Tablel: Changes in ABA and ABA catabolites levels, in NF and SF mesocarp fissues, at different

developmentl stages

Fruit type and ABA DPA ABA-GE JOH-ABA
developmental
s{age {uz'z W {uz'z IV} {ng'z W) wz'z W)
(DATE)
NF (63) B 11 (=024 7731 =134 804 (=0.16) 046 (= 0013
SF(63) D4 (=00 134 84 (= 1308) 1034(=2.14) 075 (=008
NF (81) 307 (=003) 64.14 (=408 1243 (=012 031 (=001)
SF(81) 33017 100.75=214) 1028 (=076 0.63 (=001)
MF(112) 4. 78 (= 0.84) 1239 (£2.32) 1012 (=3.19 030 (=003)
SF (112 30 (=0:34) 2707 (=138 1316 (=067 035 (=001)
ME (126) 307 (=03m 204 (=000 635 (=003 026 =001
SF(128) 338 (=040 734 (=249 880 (z048 027 =004

Mdean values (n =2) = SE are depicied.
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Fig 5. Temporal changes in
biomass and RGR in avocado
cell suspension culture in the
presence or ahsence of ABA.
Freshly diluted avocado cell
suspensions were  grown in
complete M5B liquid medium
in presence or absence of 100
mh ABA. Cell samples were
removed at various intervals
and weighed. Changes in
biomass (A) and RGR (B) were
determined. The RGR was
determined  essentially &s
described in Materials and
Methods. Values at each time
point represent the mean + 5E
of 3 hiological replicates.
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NONPA ,NIPAININ NNN 1 ININ VR NPAIN DY DTN MMPY ABA 9702 IN MINONI NYTHIV NTPIAN DY DIRN
NYYT 282 PN 219y YN ABA 1Y 0w ndaanav Twa, 13-n 012 92510095 YN MINDD 19N NNYY NPAINN
N NP an »xana avinv (Relative growth rate) RGR-n 79y v mixaY yn% ,T7wnna (A 1901 1N) NON»IN
SNOT 13 0YNn TIND 1912 NN 19 11-4 07 P2 28NN MXITN T ,297100 INNOY DNIYNIN DM’ M)
,9 DY 7Y 1O NN IR L2 D2 120 TIND T N, ABA-1 nhaww maana aviny RGR-n 79y, nNy nimyd
PaCDKB /- PaKRP »v»a nvoiN ,9%apna (5B 9901 91K) TIND DY019) D99y NYap 1y N1 19N R N

SV "MLXAN NN NAINN NVPTIN OY NIPA NN NN KD INXIN ABA mnoNa X ATYNa 0ORNN N3an2

YOPP DT ,NINNWN DYDY (6A 19010 TN) .NndyPaKRP

F

2.5 PaKRP CCONTROL .
: @asa - ,M NP2 09N ,ABA-1 nHY9vw ma7na 0y Sapnn Nt
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et d ]
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Fig 6. Expression analysis of PogkRP and PoCOKEI in avocado cell
suspension cultures grown in the presence or absence of ABA.
Real-time PCR was performed with cDNA prepared from total
RMA extracted fram cell samples, removed at various intervals.
Columns represent the relative expression levels normalized
against PoACT levels. Data are means £ 5E of three independent
hiclogical replicates. Stars denote 2 significant difference
between ABA-treated and contral cell samples at the same
sampling point (P < 0.05).
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Fig 1. Amino acid sequence comparison and structural features of avocado PaKRP. Comparison of the deduced amino acid sequence of PakRP (ac:
AEZ35251.1) with three representative ICK/KRP proteins, namely Populus trichocarpa PtKRP3 (ac: XP_002301783.1), tomato (Solanum lycopersicum) SIKRP2
(ac:CAD29649.1) and Arabidopsis AtICK6 (ac: NP_001190495.1). Residues on black, dark gray and light gray backgrounds indicate 100%, 75%, and 50% amino

acid similarity, respectively. Dashed lines indicate gaps introduced to achieve maximum alignment.

Cyclin-binding motif

PSTAIRE
* 40 *
PaCDKA : ETI I QE D KEMQHRN X R---— LV 82
PaCDKB1 : QL T DE QMLSQSIY LC E GKPLiyenRY 87
A A A e ocoe
T-looparea g
% 100 120 il 140 160 »
PaCDKA : #s JHMPBEIC PEF AKD P~~~ ~RLMKT|3%qe| T T RRTN. D RTF| Hi {1
PaCDKB1: |8y 5 QS LY Q) KEKGI D LKSY) I : 174
A A
*
PaCDKA : 2 IDE IFRM E E i ‘L FKSAF)Y KD TTV s 252
PaCDKB1: LQQ LFR® E E[[li H-EY}300 SMORA : 260
* 3[] 0
PaCDKA : W T K 1 CLE pcLvE- 294 Fig 2. Amino acid sequence comparison and structural
PaCDKB1: 15 Nl SRi QYD TWDKSQF 303 features of avocado PaCDKA and PaCDKB1 proteins.
LxCxE
* * 80
PaCYCD1 : MSDSDLSSSSTT PR D SW Do e e oo oo o e ey e AGTWPPSDR| LDS PHHMJSO S|8NY LH F HD)| S| 64
ZNCYCD1sl 3 ===== MPGDAYD DAAG----SALLCTTDDDDGCCSAVEEDS EIG QY S| E[‘ LRS P 75
OsCYCD1l:1 : --MPADDDDASY] GAAVFDVAVDISTCTTEDDECCSVGGEELYS EJ8I G EY S|3R 5|55y PD LR S 12 82
Cyclin box
120 * 160
PaCYCD1 H SEREIL PINENqG )= L LFEPQ--FM| 146
ZmCYCD1:1 : LHRIAZOE D) S| EGTSRYDC] 159
JOsCYCD1:1 : [LRHIASE GO S| ECSR--Y 164
<<
* 200 * 220 x 240 %
PaCYCD1 : VP‘I}\S K| IPAERTE SFGARNVSSDRFFCRVSELILSTHRVIDIREGE R SETRERE STARPATA : 230
ZnCyYcD1l:1 : LLVLM FIFACKVDPGGRH-~~TRCLIARATQVILAAMHDVE|@#DHC PESUECCUASHGAT GATP @ 240
JsCYCD1:1 : FLILT YT YT IPACKHI SN-—————————————— AMVQNANSDIQRADHC PESUEVEPAISHEAT AT P : 233
>>
300 * 320
PaCYCD1 5 DFSTT ELYP TF PEMASH| Q IMIEEYMWDACPPSGLAKDGLE PAPQSPSGVLD, CGSCGMQQKPASQEPESHQSE : 314
ZmCYCD1:1 : SLES-SPG. SWCIGL. S IMORLVIGNYVRTR-———————————— VASTTTM LCCSDEALSSHSSATESPP : 310
2sCYCD1:1 : SLAF-NPELEWNWCIGL. QQQL GNVQR-——=— === —mmmm e s VNLFSDEGLSYDS---[SPP : 296
340 *

PaCYCD1 : BsskEHKPNSSHCTDTNGAR : 334
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