Abstract

Ic«‘mms’ié’sﬁﬁi’mqﬂi:mﬁlﬁaﬁﬂmLLU%UULﬁﬂUQﬂ%@T’]u HIV-1  va9lus@n
Wawaimvlmﬂﬂﬁuﬁagluﬁaﬁﬁﬁm 3 ofia Ao ﬁ'mﬁguga:ﬂfsmﬁa (Spinacia oleracea L.), N
gu@‘%mt.%l%:w (Dryopteris crassirhizoma) WLz T lunuaiSoy (Anabaena variabilis) lag
Lﬁaﬂ"fl’a%laﬁ’lﬁ'ﬁ_l DNA base L8z amino acids 31N database Lﬁaﬁ’m’ﬁﬁiﬁm‘i’]zﬁﬁuifu

v a a ;&’ [
a2 express lUsaunwaalaloeniiuduaiin recombinant protein 11 pET28a(+)

E.coli.DE3(BL21) L&3ATIIXAL recombinant protein 7 1ae18 SDS-PAGE, LC/MS-MS
wae EXPASYy tool wuIndn plastocyanin recombinant protein MNBUYIINIT purify 1lag
lfinadia column affinity chromatography 2AINNY binding &14284 6xHis-tagged f
Uane@u N-terminal L&z C-terminal 284lU3@UAD Nickel ion (Ni%*) annnulanazay
=~ . o . . & A 9 o \
fONnd Anti-HIV @78 syncytium reduction assay Judsmsnlsasiameunansznudams
dwidalarled lagldimasinianady TatRey transfected 1A2 cell line nulasafidu
shandfivunwias  (ARYMC99  virus)  waz@TIameuUMIHUSdaulm  reverse
transcriptase HIV1 wuinlds@ung 3 aaadnan lisansamaimsnaseule A anw
v A v o A L A A v A ] A o
W% 1 mg/ml emL‘JJum’]:umeuwgaqmmmmw"l@ L8INNTERINVUIRANTNYIN
Tlus@uaiusinililymn soluble protein aggregate
1 o = = a o . . [
daanviinsdnmlisdunanalalosniivanlunnsinw (Canna indica L.)lag’ld
plastocyanin recombinant protein lasnns clone gene 31N cDNA Aana beanlunes
lasassuatihlysaun lanmasey syncytium reduction assay LEAININITNARDUVD
>3 QF
EC50 MAT9 38.54 pg/ml IC50 > 250 pg/ml LLazA1 T1I LNINY >6.49 ug/ml LR LRANIOND

MU ey reverse transcriptase HIV1 1 1C50 L¥inNU 6.55 pg/mi
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The objective of this study is to compare the anti-HIV activities of plastocyanin:
Pc from three groups of organisms including higher plant: Spinacia oleracea L.(spinach),
lower plant : Dryopteris crassirihizoma (fern), and cyanobacterium : Anabaena variabilis
by synthesizing the encoding gene, cloning, and expression of plastocyanin recombinant
proteins in pET28(+);E.coli.DE3(BL21). Three encoding genes were chosen from the
published sequences in GENEBANK and PDB databases. Pc:spinach, Pc:fern and
Pc:cyanobacterium were characterized by SDS-PAGE and LC/MS-MS and further
purified by 6xHis-tagged fusion at N-terminal and C-terminal binding on column affinity
chromatography. The Pc recombinant proteins were evaluated for their cytotoxic activity
and anti-HIV-1 activity using the syncytium reduction assay (a defective 2TReMC99
virus and Tat/Rev transfected 1A2 cell line) and anti-HIV reversetranscriptase assay.
The results of EC50 and IC50 have not been interpreted because soluble protein
aggregation occurred during the concentrate processes.

Plastocyanin protein of Canna indica L. was cloned using the cDNA from plant
and expressed in pET28(+);E.coli.DE3(BL21), then characterized by SDS-PAGE, DNA
sequencing, and LC/MS-MS. It exhibited the anti-HIV activity by syncytium reduction
assay with an EC50 of 38.54 ug/ml, an 1IC50 of >250 yg/ml and Tl of >6.49 ug/ml. It
also showed the anti-HIV reverse transcriptase inhibitory activity with an IC50 of 6.55

pg/mil.
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- To compares the anti-HIV activity of purify plastocyanin proteins from plants and

cyanobacterium
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- To characterizes plastocyanin proteins of plants and cyanobacterium
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Junsuaalus@ulas recombinant protein 310 E.coli W
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Laedidulinpfidunnunwiassfionils  Assnalidthedndduiue
wllaunsndagnudelianidnginmeld  ldifansdadeaislamauas
ananalilinnziSeNinedainuIaad (AIDS-related malignancies) ¢ laglse
A Xu o » 4«
LBAFIEMANIINNIAALTE 138 HIV (Human Immunodeficiency Virus) Taiilu
hialunguilnilada (retrovirus) nMsguasnmierlednudsznayldedan 2 du
Ing fa msinwdiopdu erleluazmiguadiuiug  SasradaIui
ududasrhaivdriwnelfiianadngaded@airaihnangramsinmes
§NeLeT bad Ao [NaaaLSunmuiTe hialunszusifaalwdfiae
(<50copies/mL)uazunganndiliduiu cD4 navgszaulnduniiga vinld
e liiFsedaliaunandaudni g NFuusdants Gaalarled (AIDS-related
iliness)uazanliaunIndaud INguWuEAUdanIfalTatastad  (Non  AIDS-
related illness) mﬁ'ﬂmg}“ﬂasﬂiﬂLaﬂﬁﬁhLﬂuﬁaal"ﬁauﬂizmmlﬂufﬁwmumn
tﬂl v v v Qs ‘:é = = Q?: 1 > A
NNNINGBIITENAWITETIRTA NG BAnIanTnm llsInenunanIans
inmlsadameaislamandeutigs  endwhiia HIV ldnadulnginag
A o o @ <& A o
luaaalanaianitaann 10 aag va9asgugilse HIV  anuduaauigi
gaanslumainiwinadhse  leuA aueeumIimMEILnLTARLaaed
(attachment %38 adsorption) ﬂﬁL“lTﬁ;jL‘naﬂaa@T (fusion) N1IFANLLALTDE
. o [ =) a 6 ' %
(uncoating)  NIFIANZHANAAla InduazdIndsznavvaslise  (reverse
transcription, integration, DNA replication, transcription, translation) SEAEIRIL
hialavauysnl (maturation) lUaudeszosantdasaanannioas
(assembly/release) luiagtiuenduwliia HIV nldsuauaalildiu dndulng
3 ﬂ@;&l fa 1. mmjw nucleoside analogs a2 2. non-nucleoside analogs reverse
{ AKCV Qq: o
transcriptase inhibitors ﬁaanqwﬁﬂummsmmmaamuvlsﬁﬁ reverse
transcriptase L8z 3. 8GN protease inhibitors JUEINIYNU 1w L]
protease #anINKHIANGN Integrase inhibitor 1dusmaiian udadnilsfionw
m3lananitluszoznawuidaiinaluFasanuduiy Katradesanms
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HIV saRaliAamananuasmiaadasniildatnemais (Tantillo et al., 1994,
Jakobsen et al., 2010)

mm‘hmugﬁj’ﬂ’mﬁwkﬂLa@@?ﬂ”ﬂaﬂ maaua o lnindenusanse
Tumssudaigelse HIV Lﬁia%“ﬂm;jﬂwkmamé Sodngssuduagnassein
ﬁfﬂﬁﬁmmﬁﬂaﬂvﬁwmmwﬁﬂwﬁ«ﬁlﬁuﬂ%mm%“ﬂm;jﬂama@a? I@mg;avl,ﬂﬁ
mymedwlse  dugimaiuswuwveshss HIV ansseengniniem
199 MIANTLATFIATIEN SIUNIENIAAAINTIINING Fodlenunarnnansnig
Tassasuasduunasfivnawlalumsmaseangnimedinmoiialnd e
dodwlise HIV - Snsfnsmusisansaumanassiandananinlunis
fusInsaaLte HIV LLﬂZﬁf}ﬂ%?ﬁJEﬂ HIV-1 reverse transcriptase L% Pokeweed
antiviral protein (PAP) ‘ﬁlvlﬁﬁnﬂ Phytolacca Americana L. LLaZ trichosanthin 3710
Trichosanthes kirilowii Maxim wuingussmyinaasuuuiarleslumadidadon
maﬁﬁm%aazingmmma:éa%aLL@ZWW@MQJ’ (Ng et al.,1997)
Woradulayapinij Wazatss (2005) Wudﬂﬂiauﬁqwﬁiuuﬁﬂ 31 kDa laz 14 kDa
ANLHIVaY Canna indica L. ﬁqw%f.ﬂwu{l% HIV-1 reverse transcriptase luraaa
NA8d3d  Huskens wazate (2010) Nenwinllsdn cyanovirin-N 3710 Nostoc
ellipsosporum sunsngusIMIeaelay  HIV-1 ﬁgﬂ@T@LLﬂaamﬂ
Wwasl Juanmanansanowug

ﬁnﬂ%”ﬂﬂ'awﬁwﬁmaa@”ﬁ%’mmzﬂm: (Thepouyporn et al.,.2012) WuiN
Iﬂiﬁuu‘%ﬁgw%inm@ 10 kDa maawmaIm"meﬁumnmiaﬁ'@i{ﬁmﬂiuwﬂﬁ%’ﬂm
(Canna indica L.) ﬁtm“nfﬂvu{ig\‘ll,auvl‘ﬁﬂ HIV-1 reverse transcriptase @8N 1C50
winnu 9.3 lulasnswaiafaas lunsnasaueis3s colorimetric method Wazdl

ﬂszﬁﬂﬁmwgalumsﬁuz‘i’amsl,ﬁ@ syncytium  INNNINAROU  Syncytium

inhibition assay lanld  defective 2TeReV MC® yiris iwnziAwdli Tat/Rev

transfected 1A2 cell line
t:g/ A v o 1 = & o 1 .

wanNHINWITBaINa1sRdunIwuNIRTUlnavas plastocyanin (Pc)

. . A i (% ) (Y A a L A

N C. indica L Fodun1iduwnwusnIsnwiitg HIV ansItus @i bman

WRBLD INIANEINAIMAeYaa  laglanizagnddsanatdunanunidlnulums

AWAIF U ITR HIV ﬁﬁamLLaza@ﬁunumma@mSﬂ@T’ssJ ﬁf*ﬁaga'jwwmﬂ@

loenfiuanundsnindrinuazdguautalasainandnu (Sato et al.2003,



De Rienzo et al, 2004) Fsdanuiraulanazyinmsansindnlosns
t::gll/ s . . .
wWisusugnieulisa HIV wa9 plastocyanin 910 photosynthesis organisms
a A , A A & A A v & wmao K o A
THABU Y LTU NTTUFS NrTue uaz e lwLUANISHY  Adthih Ed’Jﬁ]El’i]ﬂ@]LﬂE]ﬂ
NIAN N L RS UIN R (Asplenium nidus L.) tDuaInuN s Uraiad
38 spinach (Spinacia oleracea L.) \Iudmunuioougs uazaminoalylzam
. . . (= (% 1 A A ) =1}
(Spilurina  platensis) \Dud@unungylsenluwuefiion  lesvihmaaiow
= a a :::"‘ qu ] v A tﬂl ) =
IﬂmuwmaIm"lsnmuumqmﬁnnmmwLmaﬂmwmwmwammmm
Lﬂ%'ﬂuLﬁﬂuqmauu‘“@?’[umsﬁm"b%'a HIV LLa:ﬁﬂmqmauﬁ'@maﬂﬂi&'uwmﬂm
A A o A A A

lagnfiunanaannsias loai luwuuanisay

wanala lenfis  Plastocyanin  tDulUs@uamaidndszanm 11

. . d A o v { [ 1

kDa, 91-105 amino acids NiNoILaITIv RN shuttles electrons msﬂau
ALANeYa% 91N cytochrome F (Cyt) LLaZ cytochrome b6f complex to P700+ Tu
WUIWNIT photosystem | (PSI) in oxygenic photosynthesis WU be L

a A& a o & A A o a a
WAMNRANUTRATIINITFIATIERURY  LUIanT D wawiuuvadlUsdunadlass

ﬂw%uﬂumam%’waa metalloproteins (Ubbink, 2004)
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1. AoALTluNINaasd
-ﬁ%futﬁd Aa Uaeiad Spinach (Spinacia oleracea L.) TN
Imamwmmasﬁ’]
A & 5 oA & @ . .
“WETUA Ao LWIUIA Fern (Asplenium nidus L.)
Jaenlunuaiisoy e &1nsne spirulina (Spirulina platensis)
VL@T‘?ummawmwzﬁﬁnﬂimamwmamuﬁmam

2. 3 ndnltlunmanss
EnzChek® Reverse Transcriptase Assay Kit, (E-22064) USA

HIV-1 reverstranscriptase Calbiochem
Plastocyanin secondary Antibody Agrisenra AB, Sweden
Dialysis bag MWCO 6-8000 Da, Spectrum Medical
Amicon Centrifugal Filter 3K Merck, Ireland
Polyvinylidene difluoride (PVDF) membrane Millipore, USA

Pink Plus Prestained Protein Ladder GeneDirecX
SeaKem® GTG® Agarose powder FMC, USA
GeneRuler™ 1 kb DNA ladder Fermentas, USA
GeneRuler™ 100 bp DNA ladder plus Fermentas, USA
BamHI Invitrogen, USA
Hindlll Invitrogen, USA
Column DEAETrapTM GE Healthcare,USA
Column HisTrap ™FF5ml GE Healthcare,USA
GeneArt Gene Synthesis Invitrogen, Germany
Thrombin protease ChemEX

3.33N1INA8
dq, E% Y o Qs = a Q 1 L5 dq, =}
Tagiiasdu larinn1Iana LU wna1ala kra1inain 3 e2081909% A8
3.1 Myanaldsdunwaileloenfivainanuloas (Spinacia oleracea L.)

Yadda b (Navarro JA, 2011)



1 dduthodsunasieiniu uddaenanzly 500 n5u wfusy
buffer A 700 ml (0.4M Sucrose, 15mM NaCL in 20mM Tricine-KOH
pH8.0)

2 N3a98ENTILNY LR EIUVaIad 1 centrifuge 300xg 1 W17 s
ganfitduaznan

3 thduaanan ) centrifuge 4,000xg 10 WfitNaANLAWS
chloroplasts

4 vnsmaznaniidn chloroplasts suspend bt Buffer B k210
81382818 11 homogenize

5 thasazanedoduly stir do lufisa 10 w7 warinly centrifuge
30,000xg 204171

6 aznawfile azany distill water 200 mi warvin'la homogenize

7 Tuaawnyia Usunmaaslsilas fildannda 6

*100 pl &15azaneluta 6 azanli 20 ml va9 80% acetone in

water

*vigorous mixing LR centrifuge 13,000xg 5 Yty ﬁd@lzﬂa%

*LaN§2% supernatant 9@ spectrometer 7l Abs 652 nm 7t lewns
@18 extinction coefficient of 34.5 mg chlorophyll/ml.cm @tk 1000
(ODx1000)/34.5= $1%3% chlorophyll mg

8 azanuU5u1me chlorophyll 13662 nTa7 603182415 mg /ml (10mM
Tris-HCI pH8)

9 LAY pyridine 8@ 31§21 0.7ml 6ia 100ml of chlorophyll solution (T88)
wasi b stir 30u17

10 91nsiwsin 1) sonicate (on ice bath)

11 L@3 polyethyleneimine (0.1M) 1 ml or Streptomycin sulfate(0.1M) :
solution 91N U8 10 5 ml L&A2 stir 8 BN 15 WIN WN 30 WIN LA
solid MgCl, daifiasawle final conc 7i 5 mM

12 aainaly 10 wift ud9ila centrifuge 7 14,000xg 15 w1t

13 fisaznan L&t asazane'ly lyophylize



14 azan @889 lyophilize T8 13 11 10 mM Tris-HCI pH8 W&
dialysis 1% 10 mM Tris-HCI pH8
15 ¥ solution 71 dialysis u&2l1 W DEAE column sia'ly
3.2 nsanalusaunanala loenfiuannilsut nae (Asplenium nidus L.)

e Rsutmasnasuaaataanzly 500 n$N ATwAL buffer A
700 ml (0.4M Sucrose, 15mM NaCL in 20mM Tricine-KOH pH8.0)
Togldaunawdsamunsana AnUioEs

3.3 myanalusaunaiale loafinann Spirulina

veasalyil

1 i1 Spirulina &A¥N Iyophilize 1Wuws 5 n3u (inwiinaa s00g axle
BMinuw 50g) ¥1uny buffer C 100 ml (1 mM PMSF, 1 mM
EDTA in 20mM Sodium phosphate pH7.0)

2 stir lufifa 1 Talug udaria'ly sonicate power 50% wiial#t cell break

3 1111 centrifuge 5,000 rpm 3 Wi

4 Y& solution 'l sonicate power 50% Ny NaCl 0.29 g /100
ml solution 14 1& final conc 50 mM

5 hasazanedroawly stir do lufida 10 w17 uarinly centrifuge
12,000xg 20W1¥1 Mi9aznomn

6 18187% solution 71l L& streptomycin 0.1M (7mI/100 ml) wa2¥
solution 'l1) stir 88119159 MAITINTH AAAINNUTIAG stir da'l1iun 9an
1 990, wdasnoly 1 7.

7 a158=a89a 6 W1 centrifuge 12000 rpm 20 W7 HssIuAzNOw

8 HIFINTANLAINNTD 7 WNANAZNAWAIE 60% ammonium sulfate
(36.1g/100ml)L/30 pH 7 @28 4N NaOH

9 stir solution 1 Tx. k&30 11 centrifuge 12000 rpm 20 Yt

10 thaulaants 9 11 anaznandadi 98% ammonium sulfate
(27.5g/100ml) stir solution §83% ammonium sulfate R&2A1LRUA

11 %1 solution 3NN 10 centrifuge 12000 rpm 20 U

12 90 ALNOUINNTD11 W1 azanslis 10mM Tris-HCI buffer pH 7 Wa7
dialyzed ¢ia 8nlw buffer LHix



1311 solution 71 dialyzed u&aluvinl¥u3amslag riu Hitrap DEAE

Sepharose huauaausa Ly

3.4 MIanaznanlas i3 ammonium sulfate precipitation N 30%, 60%,

90% (Harris, 1989)

o 1 % ' Ao o a o o @ A

duvadaatengasnsana lusauuyinliiaawan sduneg
A1 WILA2 blend NU distilled water L% f11dw spirulina AAN
sonicate nUWasWaLWIWas 3NHULALN ammonium sulfate a4 bazane

6 & ca o ¥ o . A AN o

udasiiuanaadinis wainly centrifuge 1iatanaznaud baan
ammonium sulfate precipitation 478878 1mM EDTA phosphate buffer
wan¥n b dialyzed L81 ammonium sulfate 8an W82 aliquot vu'ld -20
°C wazun9dIwin 1 lyophilized LNaLASHNANULTNLY LAIRZANAL

tﬂl U v v ‘:i v 1 o
LND LA e AN NT NG aIN1IRawN Mna sy

3.5 N3 purify protein A8l Hitrap DEAE Sepharose column
Protein solution KNN3 dialyzed LL@%”J“?]IE]%JJ"L‘LL Tris-HCI buffer
WRIUININTI Hitrap DEAE Sepharose column USunawlilsaud load 15
mg total protein monitored at 280 nm, Buffer A: 10mM Tris-HCI buffer,
pH 7.0. Buffer B: 10mM Tris-HCI buffer buffer, pH 7.0, 1M NaCl.
Protein elutes with stepwise ionic strength gradients at 25, 50, 75,

100% of buffer B

3.6 MIaTaUIINmlUsAue18n1330 Bradford (Bradford, 1976)
1aUSNmlUsGue Bradford lastinuny standard curve U89
BSA i AuguTud199 0, 0.2, 0.4, 0.6, 0.8, 1 mg/ml

3.7 mim’aﬁ]aauqmmwiﬂsamﬁs

* SDS-PAGE
V'hms@maaaumwu’%qw%ﬂa:mﬁmﬁfﬂiwLaqaiﬂﬂi’ﬁ' Sodium

Dodecyl Sulfate Polyacylamide Gel Electrophotoresis (SDS-PAGE)

coomassie blue R250 @335 189 Laemmli (1970) 1o Mini Protein I

10



apparatus (Bio-Rad, USA). The slab gel (6 cm x 8 cm x 0.75 mm) 15%
acrylamide lu&11v849 separating gel and 5% acrylamide T4aI1V89
stacking gel, protein bands Haufe28 Coomassie brilliant blue (0.1%
Coomassie brilliant blue R250, 40% methanol and 10% glacial acetic acid),
82 destained @78 destaining solution (15% methanol and 7% glacial

acetic acid).

* Western blot and immonodetection
fmsasageunwaalalaeiulusiulaglE3s western blot v lusaud
ARINIINAFIU run 15%SDS-PAGE 1La7 transfer blot &4 nitrocellulose
membrane NS IINNNULIBINT immonodetection Ta s anti-
plastocyanin polyclonal antibody 183 Spinacia oleracea ( Agrisera

AS06141: https://www.agrisera.com) Ww pobe

* Mass spectropometry

inlsaufidasniiasiaganan run SDS-PAGE tiausn wwaans
Molecular weight Lﬁ]aﬁlzgﬂﬁauﬁ’m Coomassie Brilliant Blue G-250 ﬁ]’m‘lfu
band Iﬂsﬁuﬁaﬂagﬂm‘”@aaﬂmLL@?@ﬁﬂﬂ?Lﬂﬁ:ﬁ@Tﬁmmumsmaa LC-
MS/MS LLéTafw*lTaQaﬁiﬁsﬁaﬂi:ﬂauﬁaﬂma@iaﬂizqmaavlaaaumgaﬁu, NINGD
ﬂizﬁ;mao"laaauziaﬂ, mmn‘fmaa@%’mutuﬁuﬁmam”@wmﬂ%aamwiam”';
(signal intensities) LLazﬁ‘hmuﬂsz'«gmmf:ﬁlzgﬂdovlﬂﬁuﬁulu Mascot version

I@l ﬂl‘ﬁ’jﬂwﬂ/ aga Swiss-Prot database

3.8 N7 clone plastocyanin gene
1 Spinach (https://www.ncbi.nIm.nih.gov/nuccore/21266) Spinacia oleracea

PCSPN

Gene: PC spinach

5’BamHI
GTTGAGGTGTTGCTCGGAGGGGGTGACGGATCATTGGCATTCCTTC
CAGGAGACTTCAGCGTAGCCTCGGGCGAGGAGATCGTATTCAAGAA
CAATGCCGGATTCCCCCACAACGTAGTGTTTGACGAGGACGAGATT

11


https://www.ncbi.nlm.nih.gov/nuccore/21266
https://www.ncbi.nlm.nih.gov/nuccore/21266

CCCTCCGGTGTCGACGCCGCGAAGATTTCGATGTCCGAGGAGGATT
TGCTGAATGCACCAGGGGAAACTTACAAAGTTACCCTTACTGAGAAA
GGAACTTACAAGTTCTACTGCTCACCCCACCAGGGTGCTGGTATGGT
GGGAAAAGTAACTGTCAAC Hindlll3

Frame amino acid : PC spinach

5’BamHI
VEVLLGGGDGSLAFLPGDFSVASGEEIVFKNNAGFPHNVVFDEDEIPSG
VDAAKISMSEEDLLNAPGETYKVTLTEKGTYKFYCSPHQGAGMVGKVT
VN HindllI3’

2 Fern (https://pdbj.org/mine/summary/2bzc) Dryopteris Crassirhizoma

5’BamH]I
AKVEVGDEVGNFKFYPDSITVSAGEAVEFTLVGETGHNIVFDIPAGAPGT
VASELKAASMDENDLLSEDEPSFKAKVSTPGTYTFYCTPHKSANMKGT
LTVK HindllI3'102 aa

3 Cyanobacterium (https://pdbj.org/mine/summary/2gim) Anabaena variabilis

5’BamHlI
METYTVKLGSDKGLLVFEPAKLTIKPGDTVEFLNNKVPPHNVVFDAALNPAKSAD
LAKSLSHKQLLMSPGQSTSTTFPADAPAGEYTFYCEPHRGAGMVGKITVAG
HindllI3’106 aa

Organism Species MW(Da) Amino acid pl
Spinach Spinacia oleracea 10470.65 99 4.29
Fern Dryopteris Crassirhizoma 10776.02 102 4.61
Cyanobacterium | Anabaena variabilis 11234.87 106 6.8

A1919N 2.1 LLam’ﬁagamaaﬁuﬁl,ﬁaﬂml,ﬂ’%mmﬁﬂu MW, 31%23% amino acid

2 v °
wae pl GITGVL@‘Iﬁnﬂ MIWBINTDI www.expasy.com

gene spinach W sequence DNA 31 clone 3101 NCBI e gene fern

nu cyanobacterium Taisi DNA sequence 11 NCBI tazan sequence amino

acid 310 PDB 31 synthesize DNA gene Taalils codon usage 24 E.coli

WA2%3 clone 121 expression vector pET28a(+) éi'auaml%‘lu;sﬂﬁ 2.1

12



https://pdbj.org/mine/summary/2bzc
https://pdbj.org/mine/summary/2bzc
https://pdbj.org/mine/summary/2gim
https://pdbj.org/mine/summary/2gim
http://www.expasy.com/
http://www.expasy.com/

{ > 1
duao9 1WIwI199a29 (Asplenium nidus L.) §31a& report 1 data 39

{ [
navtdaawailw (Dryopteris crassirhizoma)

8142049 Cyanobacterium T9 spirulina Taidilu database SatAawan

pEl-28a-c(+) Vect

ors

12“{ Anabaena variabilis.

TRI4 1298

Cat. No. The pET-28<(+) vectors camry an Neterminnal His*Tag®thrombin/TT*Tag® configumtion plus
pET-28 DNA ] an optioml C-terminal His*Tag sequence. Unique sites are shown an the circle mup. Note that the
pET-28h DNA (120 H) sequence is mumbered by the pBRAZZ convention, so the TT ex pression region is reversed on the
pET-28: IINA [eiC et cireular map. The cloning/ex pression region of the coding strmd trarseribed by TT RNA paly.

memse is shown below. The [l origin is oriented so that infection with belper phage will produee
virio ns contuining single stmnded DNA that comesponds to the coding strand. Therefo re, single.
struncked sequene ing shoul be pedformed using the 'T7 termmator primes ( Cat. No, G0037.3).
Xho I1se)
Not k1osy
PET-Z3a(s) sequance landmarks Eag Inesy
Hind Il
T7 promo ter TS i
3 Sac ks
7 tr'uacnpu o start .m EcoR Inen
HisoTag coding sequence  2WL2R7 BamH ey
T7*Thg coding sequence anee Nhe Iz
Multiple ¢ lorung sites Dva i \ Hde lzam
(BamH1-Xho I 158.209
Hes#Tug coding sequence 140157
TT enminmior €072 a;n k2o
doed coding sequence T a2 W
pRIZE22 orygin T2
Kan coding sexpuence A7 Pyvu ke a0
Monign 19558 g kazg) &\f \
1/
Sma a0 \1 P
The mwps for pET-285(+) and pET-251(+) F' /@ - \H\ll.. MU k2
mre the same ns pET-28(+) (shown! with pRa— 'll’g‘f‘ %_ A il i
the followirg exceptions: pET-28b(+) is n o l‘«au‘lq’ 3| et wozon
\
EWEbp plasmid: subtract 1bp from enc h site w \
L - - y
beyond BantH Tnt 198 plST-28e(+) s T PE(IIE;(’) || (P b

EWThp plasmid; subtret Zhp from ese h site |

beyond BamiH It 196 Eoas7 lizrm A

il
= [p/eesH nprasy
EcoR V(1xry

\
Hpa K=y
AN Ipe4q) ~
Beas |jxem) %‘_} Pesha L1me,
BaplUI Y k2224 Bgl lzen
Sap ke _ - Fap ke
L Psp0 Il =0y
TN Izaem) ¢
T7 promoter pnmer #1048.3
u 1
=T P"..:"". *2RT4T 7 promoter Ine ape . e
AGATCTCEAT CCCAC RAART TAATACGAZ TEACTATAGSEEART T BT RARCGEAT AALAATTECES TETAGAALTAATTTTGTTTAALT T TARG RAGEARE

T,
TCETGEACAGIAR
1THFG IyGIyEl AEI R

Pica |
TATACCATE
Fal

Bar | Feof | Sacl Zan 1
ATCECTCLCCRATCCRAAT TECACE TCOETECACAACC T TEC RAL (C O AL TCRALCALCAL
P10 yArgh Ip5ee B PR oG |ul suArghegll i |aCyak iy ke gThrArgh laf roProfral

CACTEAGATCCGRET!
-

SC TAMARAGCE
sulrgiart lyCpafnd

€ pET-28alr)

6 TCREGAT CCGATTCRARE TECETCRACIARS TTECGRCC BCAC T CGAGE ACCACE,

CACCACTEASATICECE TRC TAMCAAAGCCC
1 yArQARSP rokanerterter ol Aunt el suh |04 1 aAL oL ews L ok ik wialrd

SCTCREATCCRAAT TCCAGCTCEG TERACAREL T TECRGICELALTD
SlyArgl leArg) | akrgh i P raser Thrtert suhrgPrakiste Tre e tnr TR Trrbiut lalrg sul suThrt yalrs

ACCACCACCALTAS TRAGATCEREC TECTAAC ARARC X

SET-280 ¢

SET-28c|t

Bpa102 | Ir
AL EAAGE TCAST 166 TRE TECCACCEETRAGCAATAAS TASCATAALCCCT TCRERECTCTAMACEECTE TIGASRECTITITIG

————
T Serminator primer #23337-3

pET-28a-c{+) cloning/expression region

:n]‘ﬁ 2.1 LLRAJ expression vector pET28a(+) TR recombinant

plastocyanin protein site N7 insert gene A8 Hi

13
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3.9 MIAN® plastocyanin gene expression

Lgml,%a E.coli BL21(DE3) ‘ﬁﬁwmaﬁ@ pET-28a:gene plastocyanin Tu
mmil,ﬁyml,%a Terrific Broth (100 mL: 1.2 g tryptone, 2.4 g yeast extract, 230
mg KH,PO,, 125 mg K,HPO,, 0.4 ml glycerol) ﬁﬁ 30 pg/ml kanamycin liaJL%a
ﬁqmﬂgﬁ 37°C 1281928ANNUL3I780 200 rpm wﬁaﬁmwmﬁiuﬁ OD600 LNy
0.4-0.6 39¥11N"7 induce §28 1 mM IPTG ﬁwﬁaeiaﬁaqmwgﬁ 30 °C Lugneg
ANNLSITY 200 rpm 1WA 20 Fala9 IINUWLAY cell WiA%AN sonicate T
binding buffers (20 mM sodium phosphate, 0.5 M NaCl, 10 mM imidazole, pH
7.4, 1 mM EDTA, 1.5 mM PMSF) 1/wianninioas 114,000 rpm 20 Wifiuas
\usIulansadeinu filter membrane 2 M &Y purify @a Ly

3.10 MIAN®INT plastocyanin protein Purification a8 Histrap™FF column 5
ml

M3uenlys@u recombinant (His)6-tagged protein plastocyanin lagls
lnata column affinity chromatography 21eNNY binding 834184 6xHis-tagged
AUa19@1% N-terminal uaz C-terminal vas11l38wry Nickel ion (Ni2) 1w Histrap
Chelating HP affinity colum 241 5 ml (GE Healthcare) L’%&J@Tﬁﬂmi equilibrate
column @7g) binding buffers (20 mM sodium phosphate, 0.5 M NaCl, 10 mM
imidazole, pH 7.4) (1 ml/min) ¥Nn"3 load 1U5@% 1 ml 814 column @38 binding
buffers U341tk 10 column volume (CV) NIUNNT elute Tulsdusen A
AN NTUVDY imidazole lawld 5 CV wad elution buffers (20 mM sodium
phosphate, 0.5 M NaCl, 500 mM imidazole, pH 7.4) \AU fraction Iﬂiauﬁaaﬂm
fracion a¢ 3 mL uazthldamadallsdudls SDS-PAGE azlalus@u
plastocyanin ﬁu’%qw%ﬁu 399 fraction va3lUsAu plastocyanin #7111 dialyzed
udrvh it uauisasns lagld Amicon Centrifugal Filter 3K uazwiauias

'l nesaugndaw HIV daly
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3.11 NINAFaUONS anti-HIV-1
3.11.1 nﬂsﬂmaanqﬂéﬁuzﬁtau1%ﬁ reverse transcriptase Tﬂﬂ‘l%'?gm
na&ay EnzChek® Reverse Transcriptase Assay Kit
* ANILAILY reaction mixture
A8 template-primer I@ﬂﬂ@mia:mﬂ poly(A) ribonucleotide
template W&z oligo d(T),; primer 881982 5 LW1ATAAT NENAILUAREA
microtube mﬂifu@%ﬁovb”ﬁqmwgﬁﬁm s 1 Tl
1128998178288 template-primer mixture 84 200 L¥n I@Ug}(ﬂ
/1382818 template-primer 10 lulasdas 13oan9ln polymerization
buffer J3umh 2 UafFAT
2.19 383 reaction SIRTLNAROL I@ﬂ@mmdmiazmﬂ template-primer
mixture 71509719487 20 lulasias aslunase microtube vwIa 200
lulasdias
3.1@3uuLa% la] Reverse transcriptase lagnsidaanalu enzyme
dilution buffer
4.9@ENIANAGIE190IlUMADA reaction 2.5 lulAtdas
5mnifu@@1mmzmmauvlsﬁﬁ 2.5 lulasaas aslunaea reaction Waw
asinnklasen o u&tTuspin down s8La389 microcentrifuge
lﬁ%eanmnsauagﬁﬁu%aa@
(L@]’%'wma@ control (no enzyme) sample JETIGHY enzyme dilution
buffer 5 TU1ATAAT WNUFNTRNALAZENTASALLD Lo )
6.U11NA8A reaction samples ‘ﬂ%%&l@vlﬂ incubate ﬁqm%gﬁ 37°C 1u
a1 1 T2l
7. ngaUisind1on1aidu 200 mM EDTA Usunm 2 lulasdas aslu

reaction tube LAZLAY reaction tube 1371 4°C AwNI1223N 1810

* myiad1Ufnsenvasian o Reverse Transcriptase

1. L@]%Elllﬁ’]iﬂzﬂ’]ﬂ 1x TE buffer I@]Elﬂ’]ilﬁaﬁ]’]\‘] 20 YNV
81382818 20x TE buffer 1 488863028 nuclease free-water 19
UaRAAT

15



2. L@38N&IAZANY PicoGreen working solution lagn13i3aand
PicoGreen reagent 50 laulasaas L 1x TE buffer 17.2 Jadaas (345-
fold dilution) (L@I‘%‘U&Jmiazmm PicoGreen working solution ‘Lum‘*ﬁu:‘ﬁl
WWunaadnuasdaladarainwasasaigannues)

3. aa reaction samples 8911 96-well plate ﬁnﬂﬂ?wﬁmmia:mﬂ
PicoGreen Working Solution 173 'lulasaas adluudaz well

4.  Incubate ﬁqmﬁgﬁﬁauﬂunm 5 w17 Lla83=i319 incubate A LT
foil vé”wLﬁaﬂaaﬂ”u@‘“aasmmmm

5. inlU5a1USun e fluorescence iaNuENIAA excitation ~480
nm LR emission ~520 nm

6.1 ITWIRIAT % Inhibition ratio VBIRITRNAAIDENIGDLAN k3 reverse

transcriptaseLﬂ%‘Uuﬁtluﬁ'u 1 mM Doxorubicin 8¢ Efanrenz 100 uM

(%)IR =|1 —|CPM(complete system + protein. dmg) — CPM(complete system — RT) ||x 100
CPM(complete system + RT) — CPM (complete system — RT)

3.11.2 syncytium reduction assay cell culture

%18 syncytium reduction assay (Iw3EN137lEaI9FOUNANIENUAENS
swdaterled Tasldimasinizianadn ATatRev transfected 1A2 cell line U
Lsaiiduriiendduunnsas  ETRYMC99  virus) LLﬁag]miﬂ'u{i?amiLﬁ@
syncytium vaslusauiinanla @iaLsﬁaﬁ'ﬁgﬂ infected @28 virus LaZN1INNNNT
furmazleanuas EC50 wazen Tl (Therapeutic index) NMsnaaad b 1A2 cell
treat @28 polybrene W& incubate 1U 2 ™RMC9 virus Titleicell ‘ﬁltq]ﬂ infected
i titer Y3218 100-200 SFU/50 LI of virus mﬁmﬂﬁmimaaa 15 1A2 cells
suspended to 5x10° cells/ml a7 seed 84 5x10* cells/100 [Li/well into 96-well
tissue culture plate NRNNL 50 MU medium and 50 [ w83 2-fold dilutions a4
lu5éu lasdl Azidothymidin 14 positive control Laz#ax control Alalgarasng
wae virus U 37°C, 5% CO, 3 3 1iu syncytium cell wiialiladn 50% of the

16



infected cell control (ECy,) YNtzuLaeandn plate laals 1Us6u dilution Las7n
incubate N cell 1A2 batch L@227M% %8930 incubate added 50 M of XTT (1
mg/ml) tetrazolium salt (Boehringer Mannheim) and 1% phenazine methosulfate
(Sigma). 1y 3 2w, cell NHFAnNEn a yellow-brown color of formazan . The
optical densities (OD) ’3’@"7‘1' A5, with a reference at Agsy Results of the average
OD from test (T) and control (C) wells 3¢ recorded as percent cell viability,
T/C% [(OD test — OD extract control)/(OD cell control — OD medium control)] x
100, or expressed as the concentration that inhibited metabolic activities of 50%

of the cells (ICsp) laBANMILNITAA syncytium Va4 cell uaad LilugLn 2.2

# . NTNE Sy

- " N L e o, ; !*‘\)i " o
¥ - i
g Y e | gt ) .L | i f‘f . .).

“u ok & . R v Py NS
A oE He s oyt " b o -
Ty L ’r'ra - ~ \ ) “‘»
‘._'r“" 5 30" '{4},; . \ A -

- K T . » ™ -
. e B FLe) .
5 “\) | " r’.\‘ +
L. ® o onl
Y g e 3 .
e -
f‘- -, ?
x i & s
f ] _ q » é
o | -
X (J)" | ' b 4
n U

U7 2.2 usaIaNBME syncytium forming Badaaafl infected lan HIV Ta3a

ATaRey \ic99) (1) LSuifinunuisasUng (n)
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unn 3

wam‘mﬂaaauazmﬁm‘miwa

1. nsanaldsfnnaiale lsaiti
ANNMIFNALUIAWNIF L MUY 8 ILA R G 089N ANULANANIN
TaglduuIunisvad (Navarro JA, 2011) Ak column DEAE wastfisuny
MIRNALALNNILE ammonium sulfate precipitation UANMVLANGIIN UV D
. AN o a a% ' < @ o a . A o
yield 71 b6 wa AMNLTINT 28N AuleTa USNNmaad crude protein 093N
ANIRNAVDYI Navarro 32 LaHagnNINNINLAE JRITANAIINNVLIBNIIRNG

AN TIRsARlFIIN SDS-PAGE gel aauaadlilugin 3.1

» Spirulina Spinach Fern
e & f.—i. V- | . |
A8 2 o
o, M QT kDa
97 7
66— 66— o A
45 . R j—
31 - Y - 31 ap ==~
. X
21 21
14
14—
" - A~ -
A B

Eﬂﬁ 3.1 LRG3 pattern U3 crude protein 1 run 15%SDS-PAGE
31] A extract lag/ld protocol U84 Navarro nawad DEAE column

E‘U B extract lag/lg protocol U84 ammonium sulfate precipitation

lds@uanaann gﬂﬁ 3.1 A 2z l1s1 column DEAE daldasuaaslil
3l 3.2 FIUFRAIFDLNIVDY spirulina 71 load 1% DEAE column uaaiinusaz
fraction 7 elute 'l&w run gel SDS-PAGE Laz¥in western blot LN ORI EUNIS
284 plastocyaninin aglj'm\‘l fraction 1w lagld anti-plastocyanin polyclonal
antibody 284 spinach 5113 probe G‘éx‘mmla\‘l western blot AauL nonspecific

fu3U7 3.3 1udraen9v84 spinach fraction NNIWILIRAILALINY spirulina

18



Ty g— —

Spirulina TrisDEAE

Eﬂ‘ﬁl 3.2 &GN fraction Va4 spirulina WAIAN W% Hitrap DEAE Sepharose
column Anion exchange chromatography with 15 mg of total protein
crude extracted was loaded. Buffer A: 20mM Tris-HCI buffer, pH 8.0.
Buffer B: 20mM Tris-HCI buffer, pH 8.0, 1M NaCl. Protein elutes with
stepwise ionic strength gradients at 5-50% of buffer B.

A: fraction LG8z step Arw Hitrap DEAE Sepharose column

B: western blot lag/l anti-plastocyanin polyclonal antibody L probe

C: fraction ﬂi’]‘V\l‘ﬁ elute lae monitored at 280 nm.
Lane1: Protein stepwise ionic strength gradients at 5% of buffer B
Lane2: Protein stepwise ionic strength gradients at 10% of buffer B
Lane3: Protein stepwise ionic strength gradients at 10% of buffer B
Lane4: Protein stepwise ionic strength gradients at 15% of buffer B
Lane5: Protein stepwise ionic strength gradients at 15% of buffer B
Lane6: Protein stepwise ionic strength gradients at 20% of buffer B
Lane7: Protein stepwise ionic strength gradients at 25% of buffer B

Lane8: Protein stepwise ionic strength gradients at 50% of buffer B

19



Spinach TrisDEAE

T ——

2
E - 6

Eﬂﬁ' 3.3 L§AY fraction Va4 spinach %ad31N W1W Hitrap DEAE Sepharose
column Anion exchange chromatography purification of Spinach
plastocyanin with 15 mg of total protein crude extracted was loaded.
Monitored at 280 nm. Buffer A: 20mM Tris-HCI buffer, pH 8.0. Buffer
B: 20mM Tris-HCI buffer, pH 8.0, 1M NaCl. Protein elutes with
stepwise ionic strength gradients at 5-50% of buffer B.

Lane1: Protein stepwise ionic strength gradients at 5% of buffer B

Lane2: Protein stepwise ionic strength gradients at 10% of buffer B
Lane3: Protein stepwise ionic strength gradients at 15% of buffer B
Lane4: Protein stepwise ionic strength gradients at 20% of buffer B
Lane5: Protein stepwise ionic strength gradients at 25% of buffer B

Lane6: Protein stepwise ionic strength gradients at 50% of buffer B

618819 crude protein RNAVBY fern GALVLIUNNTVI Navarro 16 W1
DEAE column yield @310 e k3 5n13&na@ae ammonium sulfate
precipitation U&7 conc @38 lyophilize 3z ldUSanmlUsduuinniraagln 3.4

lane 1
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Eﬂﬁl 3.4 UAAY A: SDS-PAGE uaz B: western blot blot lag/ld anti-plastocyanin

polyclonal antibody $1)1} probe

1:

o N o o M~ W N

crude Fern 60-90% ammonium sulfate precipitate

: fraction Fern W1 DEAE column

: fraction Fern W11 DEAE column

: crude spinach 8§NAA8 Ammonium sulfate 60-90% precipitate
: sample spinach extract

: sample spinach

: crude spirulina

: fraction spirulina 15% elute 31N sample lane 7

21



kba M 1 2 3 4 5 6 7

kDa
95 95 -3 E
gy = - 51 .

- = = =8
9= 3 a2 .
20 — - R 29 - =
2 e
- == —t .. 14 —
105> . 105 -

A B

;sﬂﬁ' 3.5 uaAd A: 15%SDS-PAGE Waz B: western blot blot lasl polyclonal
plastocyanin antibody 5113 probe
1: crude spirulina
: fraction spirulina 15% elute

: crude Fern ammonium sulfate precipitation

: crude spinach1 30-60%ammonium sulfate precipitation

2
3
4: crude spinach1 60-90%ammonium sulfate precipitation
5
6: crude spinach2 30-60%ammonium sulfate precipitation
7

: crude spinach2 60-90%ammonium sulfate precipitation
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gﬂﬁ' 3.6 LaAd A: SDS-PAGE az B: western blot blot lagil polyclonal

plastocyanin antibody v probe

1: crude spilurina

2: fraction spilurina 15%

3: crude Fern

4: crude spinach1 60-90%ammonium sulfate precipitation
5

: crude spinach2 30-60%ammonium sulfate precipitation
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kDa
97
66
45
31
21

14

SDS 15%

Eﬂﬁl 3.7 LR® pattern WY spinach crude protein ‘ﬁi run 15%SDS-PAGE
A: extract lag/la protocol U84 ammonium sulfate precipitation
B: western blot lag/ld polyclonal plastocyanin antibody S1)1" probe
Lane:1 spinach fraction ammonium sulfate 30-60% precipitate

Lane:2 spinach fraction ammonium sulfate 60-90% precipitate

NAINNA FINMIRNARABTALNLABINA8E196719 901¥i0 western blot
. P & A 'y ad v o 1Y A o
confirm 8nnanzauiemdaaliTmianaatuaas liluzUduun Famavh
western blot luudaza337dn13U3L condition Tun13 blot ag 1w Usudunm
antibody MANNLEY, LIANNFELWANT prob, USunmldsduuazmsanaudas lot A
ldamnwaaslisdunldmilouuazliviinu sananlddanuudnlsivey
WORNAIT LT
¢n88149 spirulina MI&NA L& yeild V84 crude protein LuazuNLANa b
B3 column DEAE waa laanTn wenlds@u plastocyanin lﬁu%qwﬁvl@i" WA
o = . a & o A ) A
1NN1INN western blot N nonspecific Lﬂ@T%@dLLa@]ﬂ%Eﬂ‘ﬂ 3.2 LL@lmﬂE‘ﬂ‘ﬂ
A o < o A " Aa
3.4 Uaz 3.5 Tadun139 blot ARAZATINALNLING band positive N&a blot
@ A A o 9 = .
TALBATIVMAUT=NMA 50 kDa Tenwlulrawaues 1Us@n plastocyanin
628819 spinach M3 Dana crude protein 628 ammonium sulfate
. U . A ni 1 (-5 ') ad
precipitate azla yeild TU5AUNNINNTIY MIRNAA2835289 Navarro LazaInm3
o ‘:i A = 1 a Qs 1
71 western blot HauaAsluIUN 3.5 Uaz 3.6 lane 4 Taidudradnadoanula

AoudUSualysfuasecuandn 10.5 kDa uatdudurUINGa probe TaLAN

24



an uazlugud 3.7 AusasliiiuinGa probe ldsdu plastocyanin 71 LTI 14
kDa w@ng9113% pure plastocyanin aanun be

¢n0819 fern MILTIDANA @38 ammonium sulfate precipitate azle

i a A \ o o Aad o
yeild lUs@ununnin myanaal835ueas Navarro LazaInn1¥in western blot
HaLFAdluILN 3.4 lane 1 uaz3U 3.5 lane 3 uaz3Uf 3.6 lane 3 1w dnatns
NRNAGE ammonium sulfate precipitate LANBUNAULARNANUAUAS [Ot W b6
A A v A o ' A ' o A A

pattern vadcrudelis@unlnaiAnanuuin udnanida blot denuda UM 3.4

lane 1 69 probe L6 E‘Uﬁ 3.5 LY 3.6 lane 3 nUli@a probe L&t

sagtaanlyséiu fraction 13 1136w plastocyanin aguddildmunnrild
u’%qw%ﬁlﬁ adthNInasay HIV-1-RT inhibit activity Qi ldnaifiswuivin Efavirenz
20 ug UASNAFAL syncytium inhibition assay NANINATAL K ANBELILI
enzyme HIV-1-RT Wa active lunsnaaes syncytium inhibition assay AILEA

4 ¥
11 lwe13199 3.1 wanan
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Sample HIV-1-RT inhibition®

Conc
(Mg/ml)
Spirulina 100
crude
Spirulina 100
fraction 15%
DEAE
Fern crude 100
Spinach 100
crude
Spinach 100
fraction 60-90%
NH4S02
AZT ND
Efavirenz 100 uM

%IR

2k

96

98

ND

95

Syncytium reduction assay

IC50 (ug/ml)

>500 °

>500°

16.04 °

ND

83.67°

>10%uM

ND

EC50
(ug/ml)

7.22°

68.07 °

1.89°

ND

19.69°

5.88x10™° pM

ND

TI

>69.22 2

>7.34°

8.49°

ND

4.25°

>1.7

ND

Gl

and

active ®

active ®

active ®

ND

active ®

active

ND

A15199 3.1 LLE‘I@GN@T‘I"I?YI@E‘IBUE]‘V]‘E‘HQG HIV-1-RT inhibit activity LLae N3

NAFAUNNT inhibit syncytium formation a4 sample crude protein extract

a Range of doses assayed was 0.24-500 ug/ml; results are mean +

S.E.M. (n = 3),

b results are mean + S.E.M. (n = 2), ND: not done.

LL@iﬁaﬂs:ﬁfuslumiaﬂ”@m”u@auq@ﬁmmamﬂ@ﬁashos]”oﬁ yield Naaay

whuazwg lUae 39Uasudsnslndunidunns clone gene W& express 1u

E.coli



2. n19 synthesize gene plastocyanin

INNN7 synthesize gene lag USHN Invitrogen 1% codone usage Va3
E.coli %§0ﬁ]’1ﬂﬁ1ﬁ gene mﬁlzagﬂu vector backbone : pmA-T ﬁ]’m‘lfuﬁ\‘l
subclone 111 plasmid vector pET28a(+) @8 restriction enzyme BamHI Lae
Hindlll 1L&7 transform 121 E.coli DH50L L8261 723&a U transformant clone ‘ﬁlvlﬁ
lag sequence a8 primer T7 Lfia"L@T clone ﬁﬁaomnﬁﬁoﬂ’m host 211 E.coli
DH5Q valJEj expression host fia E.coli BL21(DE3) LﬁﬂLﬁﬂg&‘M’J%ﬂﬂiﬁﬂE’]
expression gene @a b1/

\#an gene 91N GENEBANK uaz PDB ¢34 Gene plastocyanin a4
Spinacia oleracea 92411 base DNA sequence 71l6fa1n GENEBANK laga s
IL§ gene plastocyanin U84 Dryopteris crassirhizoma W8z Anabaena variabilis

221J% amino sequence 731131191n PDB 17 translate L1 DNA sequence
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Optimized for expression . Escherichia coli
Anabyss created: 1111172016 ( 9:42 AM)

BamMI
Gﬁnccmmnmmmmmmrmmmammmr
R bmmmm——— $ommmm———— #mmmmmm e mbeememm— e gm——————— -
CCTIBOCA&ETTCA&Q&E&&TCCAECABCiCTiﬂc&?ﬂﬁﬁlﬂcﬂ?ﬁaﬂﬂaﬂﬁﬁiﬂc&ﬂ?h
VEV L LOGOGOD G S L ATPFLPFPAGD

1 3 3 7 [ ] 11 13 i3 17
Plasmid DNA Description: " TITAGCETTGCAAGCGETGAAGAAATCGTGT T TAAAMACAAT GCAGOCTITCCGCATAAL
o T e i i et s
The synthetc gene PC was assembied from synihete cigonucieotdes andior ARATCGCAACGTTCOCCACTTCTTTAGCACARAT TTTTGT TACGTCCGARAGGCGTATTG
PCR p The fragme plﬂ»T‘I'h-phmillﬂ\ﬂl PSS Y A S O EE I VP K NWAOGTEP BN _
purtied from i m\:.: o i 19 21 23 23 27 29 a1 33 33 W
congruence wilhin the inserbon sites was 100%. See the accompanying data
sheeks fof soquences and find Do orginal ABI race fles 3s wed a3 e GIGOTGTTIGATGAAGATGARATTCCGAGCGGTOT TGATGCAGCARAAATTAGCATGAGE
assembied seq Illllmﬂu S B T e R . e T ) e
S g of the plasmid preparation were lophikoed for Shippng. CACCACAARCTACTICTACT I TAAGGCTOGCCACAACTACGTCGTTITTAATCGTACTCG
Pla id . Vv ropeEDETIF S5 0VDAARKTI S M S
smid Map: 35 AT A3 A5 4T a8 81 83 58 87
Bgllr
mrnmmmmcnnmmmcrw
18] =eeremmmsprmm i e ———— S ————— -

CTTCTTC1iﬁlCGACTTGCGTGGCCCIﬁT?TGG&T&TTTC&ITGGG&CTGGCTTTT1CCG
EED L L B AP OCETYXVTLTTETREKS®G

BapMI
AT ACARAT T T AT TOTAGT OO CATCAAGSTOCAGSTATOOTTGOTARACTGACCETT
24 ccrcssnnsiscsssnnssfreansnsnnfessannennfenrannnensfasnenenne
TEAT T T TAAGAT AAC AT CAGGOGTAGT TCCACGTCCATACCAACCATITCACTGGCAA
T Y EF Y C S P B QCAOCMNYVOEVTV
79 L LE L a7 L1 91 93 5 7

MindIlI
AATAAGCIT
301 =mmmmmmae
TIATTCGAR
N
99
Construct No. 16AENBYC Lot Ne: 2027196 Gene Name: PC
Customer: LIFE TECHNOLOGIES HOLDINGS PTE LTD Life Technologies Singapore Page: 1 i iewsrune
W 7 o ! i v » 2 e ot n = = "

cﬁn'rmmooﬂmuaﬁacatn'o CTTOTCCAGAGCTCOGATCEOT TOAAGTTCTOT TAGST 007 00T GATOGTAGCCTOOCATTTCTOCCTOOTOATTTTAGCET TGCAAGCOOT GAAGAALTCOTOTTTAL

i P 3 i e % i e ' B 3 B o F
AAACART GLAGHCT T TECOLATAALGT OO 07 T TOAT QAAGA T QUAa’ TECOAQCO0T 0T T 04T OCAGCAALLAT T AGCA T QaAGEOAsGAAGATET u QAALICACCOHOOT QarACC AT ARAQT TALCE  QACCGAARA

. . Fis e e ] ] 2 s ' . .

gﬂﬁ 3.8 LLRAI sequence LAz frame VB plastocyanin gene U84 spinach f
FILATIZA
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D Conatruc ALADPWPF Map

Custamar UFE TECHNOLOGIE S HOLDING $ PTE
LTD Lie Technologies Smgapore
HNama of P e PClem
optmated for Enchanchis ook
Fanl BamNI
| o paiiaicon Vst
SCTT T TOCRET TIICA
AR Y
AT T oA T G AT TGS AT TTAMAT T CTAT COCOATTCAATTACCOTTAGTSS
L1
Plasmid DNA Description: ASTTCANCCACTACTTCANSCGTTGAAATTTAN 0%
E ¥ G D EV OGN ETF Y PD S I T V 5 A
The synthetic gene PClem was assembled andlor
PCR products. The fragment was inserted into pMA-T. The plasmid DNA was . .
purified from transformed bacteria and determined by UV i R
spectroscopy. The final construct was verified by sequencing. The sequence T ‘
congruence within the insertion sites was 100%. See the accompanying data MY e e
mummwummmuu wed as the SIRANT T -
assembled sequences electronically on L EAVEF T LY OET ORI VEDI
5 g of the M preparation were mpnma for shipping.
Pl_"mld “'p: T $ Xt X AGCGAACTGAMMSCASCARGCAT GOAT GARAL
i =
uoem TCECTTAACTTIONCET TACTTTT
O A F O T W A S E L K A M S H D E N
Arel
TOATCTGCTEASCOAMATGAMCCOASTTTTARASCALAN
24 - sanme . .

TCTMET TICSTTIT

S LS EPEFSEFEEANREY S TYOTY
WimadII0
TAOCTTTTATTUTACACOGCATAMAMGCGECAA TATGAAMGGCACUCTGACOGTTAAMAA

Mil

11 ama
CCAACC A TOCACC TOC TU T TCTCACCOCACT ACCCOCAMICOCAGTEADG
Construct No: 16ADPIEP Lot Mo 2052453 Gene Name: PClem W
Customer. LIFE TECHNOLOGIES HOLDINGS PTE LTD Lide Technologies Singapore Page 1 et

3 g ; - ” 32 - L., 5 5 5 3 2
:au”mnmn':umc-u‘o‘a!o'cuuu CW':CR»\MAQ"WQ”M AT GAAST TOSEAACT T FAAAT TETATELSSAT TEAAT TACCOT TAQTOLLOST JAaBCAT TRAATTLAL

' 3 ¥ i ® o B ® % o i o P =

T OO T o0 T QAAACC O TCATAATATCOT 1T TTOATAT T COOOCAQOCOCACCOODT ACADT TOCAADEOAAC T QAAADCADCAAGCA T QOAT QAAAAT QATCT QLT QADC QAR AT QAACCOADT T T TARAQCARALDT

it i iE . bod ko i R X b s Y

TAQCACTCCOOOTACOTATACCT T TAT TOTACACCOCAT AAMAGLOCCAATAT QAAADOCACCE T OACCOT TAAALADCTTOOTACCT GOADCACKAGAC TOOCCT CAT GOGCCT TCCOCTCACTOL

gﬂﬁ 3.9 LLRAJ sequence base LAz amino acid V84 plastocyanin gene U843

fern; Dryopteris crassirhizoma f synthesize
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Plasmid DNA Description:

The synthetic gene GIMA was assembled from synthetic oligonucleotides andior
PCR products. The fragment was inserted into pMA-T. The plasmid DNA was
purified from transformed bacteria and concentration determined by UV
spactroscopy. The final construct was venfied by sequencing. The sequence
congruence within the insertion sites was 100%. See the accompanying data
sheets for sequences and find the onginal ABI trace files as well as the
assembled sequences electronically on disk.

5 pg of the plasmid preparation were lyophilized for shipping.

Plasmid Map:
Xmol(2389)
Sa01(385)
Scal(2270) S~ BamHI(387)

16ADQLWP_GIMA_pMA-T
2704 bp Hindlll{711)

Kpol(721)
SHilTa4)

ORF Protected sites Protected areas Motifs to avoid
1-330 [GGA...CTT] 1-6 BamHI [GGATCC) BamHI [GGATCC)
325-330 Hindlll [AAGCTT) Hindlll [AAGCTT)

G 8§ M E T Y T v K L G S D K G L L Vv F E P A K
1. GGATCCATGGAAACCTATACCGTTAAACTGGGTAGCGATAAAGGTCTGCTGGTTTTTGAACCGGCAAAA
L T | K P G D T ¥V E F L N N K VvV P P H N V V F
70. CTGACCATTAAACCGGGTGATACCGTTGAATTTCTGAACAATAAAGTGCCTCCGCATAACGTTGTTTTT
D A A L N P A K S A D L A K 8§ L s H K a L L M
139. GATGCAGCACTGAATCCTGCAAAAAGCGCAGATCTGGCAAAAAGCCTGAGCCATAAACAGCTGCTGATG
s P G @ 8 T 8 T T F P A D A P A G E Y T F Y c
208. AGTCCGGGTCAGAGCACCAGCACCACCTTTCCGGCAGATGCACCGGCAGGCGAATATACCTTTTATTGT
E P H R G A G M V G K |1 T vV A G K L
277. GAACCGCATCGTGGTGCAGGTATGGTTGGTAAAATTACCGTTGCAGGTAAGCTT

Construct No: 16ADGLWR Lot No: 2053083 Gene Nama: GIMA

' ) invitrogen

Customer: LIFE TECHNOLOGIES HOLDINGS PTE LTD Life Technologies Singapore PBOB. 1 by Therme fler Siensific
. : -. " 0 P » “ 9 “ n = % o
COAATTOGCOGAAGOCCOT CAAGOCCACGTGTCT TOT CCAGAGCT COOATCCAT GOAAACCTATACCOT TAAACT GOOT AGCOATAAAGGTCTOCTGAT TTTTOAACCOOCAAAACTGACCAT TAAACCOOGT GATACCOT

1o 120 130 130 15 Wi 1 180 190 200 7 20 20 240

i il = s Ea 3 2, 3

Eﬂﬁ 3.10 WL&®J sequence LRz frame VaJ plastocyanin gene Va3

cyanobacterium ; Anabaena variabilis AFIATIEA
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o Ao A v o X = A i i &
NRIMNYVIAALRAN gene vl@LLa']"ﬂﬂLﬂiﬂllL‘ﬂﬂll amino acid 183 gene 13 3

TaglT Bioedit 61 LLamvl,ﬂugﬂﬁ 3.11

Spinacia
Fern
Anabaena

Spinacia
Fern
Anabaena

Spinacia
Fern
Anabaena

10 20 30 40 50 €0
seaalees shsassla ez e saalsssrs asalsssm s salleagsileosssl sss)
MGSSHHHHHHS SGLVPRGSHMASMTGGQOMGCRGSVEVLLGGGDGS LAFLPGDFSVASGEE
MGSSHHHHHHSSGLVPRGSHMASMTGGQOOMGRGSARVEVGDEVGNFREYPDSITVSAGEA
MGSSHHHHHHSSGLVPRGSHMASMTGGQOOMGRGSMETYTVKLGSDRKGLLVFEPAKLTIKP

70 80 50 100 110 120

N TN O | TR O SRR DO T, S
IVFRNNAGFPHNVVFDEDEIPSGVDAAKISMSEEDLLNAPGETYRVTLTERGTYKFYCSP
VEFTLVGETGHNIVFDIPAGAPGTVASELKAASMDEND LLSEDEPSFRKARVSTPGTYTFY
GDTVEFLNNRVPPHENVVFDAALNPARSAD LARSLSHRDLIMSPGOSTSTTFPADAPAGEY

130 140 150 1€0
s o feice s feema s e o e famee esee e amaen sl
HQGACGMVGRVTVNRLAAALEHHHHHH*DPAANRARKEAE
CTPHKSANMKGTLTVRRLAAALEHHHHHH*DPAANRKARRKEAE
TFYCEPHRGACGMVGKITVAGKLAAALEHHHHHH*DPAANKARKEAE

Eﬂﬁ 3.11 L&A amino acids alignment 2aJ plastocyanin ﬁagﬂu frame V83

pET28a(+) 1a8 Bioedit program
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111N19 synthesis gene W&~ clone 121 vector pET28a(+)

NRINVLIBMIFIATEADWRTAIOUT08NUTEN Bunanalels
mﬁuﬁ]‘:a%ﬂu vector backbone : pMA-T N plasmid vector 41 cut 68
Hindlll LLae BamHI LﬁiaLLUﬂﬁhumad plastocyanin gene aan WA fragment
U8J gene Pc: spinach lane 2, Pc:fern lane 3, Pc:cyanobacterium lane 4 ‘%\‘lﬁ

2110 U320 300 bp udnzduasuaasliluglin 3.12

1kb ladder
10 kb

3 kb ' MA-T
2kb - oo 89

1.5kb

e B Plastocyanin gene

Eﬂﬁl 3.12 agarosegel electrophoresis LR@3 platocyanin gene ﬁ@”@ﬁw Hindlll
and BamHI vinlsuen fragment 284 plastocyanin aany131n vector
backbone pMA-T
M : GeneRuler™ 1kb DNA Ladder
Lane1: vector pET28a(+)/Hindlll, BamHI
Lane2: pMA-T:PCgene,spinach/Hindlll, BamHI 241 309 bp
Lane3: pMA-T:Pcgene,fern/Hindlll, BamHI 241 318 bp
Lane4: pMA-T:Pcgene,cyanobacterium/Hindlll, BamHI 241@ 330 bp
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pET28a(+)

Plastocyanin gene

;sﬂﬁ' 3.13 agarosegel electrophoresis LR@3 platocyanin gene ﬁ@yﬂﬁw Hindlll
and BamHI vinlsuen fragment 284 plastocyanin aany131n vector
pET28a ‘%Gl"ﬁ’ \w expression vector
M : GeneRuler™ 1kb DNA Ladder
Lane1: pET28(+):Pcgene,spinach/Hindlll, BamHI
Lane2: pET28(+):Pcgene,fern/Hindlll, BamHI
Lane3: pET28(+):Pcgene,cyanobacterium/Hindlll, BamHI

%ﬁ'\iﬁnﬂﬁ subclone plastocyanin gene 370 pMA-T vector W 13lu
expression vector pET28(+) |@d9 recheck sequencing laglt T7 promotor
Ienan90NuT clone a3ft d1wTiiln capital letter Taiduld do dauvas
plastocyanin §1ufi lidaLduaas 1w vector pET28(+)

Spinach (Spinacia oleracea)

Gene:
atgggcagcagccatcatcatcatcatcacagcagcggcctggtgccgcgcggcagccatat
ggctagcatgactggtggacagcaaatgggtcgcGGATCCGTTGAAGTTCTGTTAG
GTGGTGGTGATGGTAGCCTGGCATTTCTGCCTGGTGATTTTAGCGTTG
CAAGCGGTGAAGAAATCGTGTTTAAAAACAATGCAGGCTTTCCGCAT
AACGTGGTGTTTGATGAAGATGAAATTCCGAGCGGTGTTGATGCAGC
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AAAAATTAGCATGAGCGAAGAAGATCTGCTGAACGCACCGGGTGAA
ACCTATAAAGTTACCCTGACCGAAAAAGGCACCTACAAATTCTATTGT
AGTCCGCATCAAGGTGCAGGTATGGTTGGTAAAGTGACCGTTAATAA

GCTTgcggccgcactcgagcaccaccaccaccaccactgagatccggcetgctaacaaage
ccgaaaggaagctgag

Amino:
MGSSHHHHHHSSGLVPRGSHMASMTGGQQMGRGSVEVLLGGGDGSL
AFLPGDFSVASGEEIVFKNNAGFPHNVVFDEDEIPSGVDAAKISMSEEDL
LNAPGETYKVTLTEKGTYKFYCSPHQGAGMVGKVTVNKLAAALEHHHH
HH*DPAANKARKEAE

Fern (Dryopteris Crassirhizoma)

Gene:
atgggcagcagccatcatcatcatcatcacagcagcggcctggtgccgcgcggcagccatat
ggctagcatgactggtggacagcaaatgggtcgcGGATCCGCAAAAGTTGAAGTT
GGTGATGAAGTTGGCAACTTTAAATTCTATCCGGATTCAATTACCGTT
AGTGCCGGTGAAGCAGTTGAATTCACCCTGGTTGGTGAAACCGGTCA
TAATATCGTTTTTGATATTCCGGCAGGCGCACCGGGTACAGTTGCAA
GCGAACTGAAAGCAGCAAGCATGGATGAAAATGATCTGCTGAGCGA
AGATGAACCGAGTTTTAAAGCAAAAGTTAGCACTCCGGGTACGTATA
CCTTTTATTGTACACCGCATAAAAGCGCCAATATGAAAGGCACCCTG

ACCGTTAAAAAGCTTgcggccgcactcgagcaccaccaccaccaccactgagatccg

gctgctaacaaagcccgaaaggaagctgag

Amino:
MGSSHHHHHHSSGLVPRGSHMASMTGGQQMGRGSAKVEVGDE
VGNFKFYPDSITVSAGEAVEFTLVGETGHNIVFDIPAGAPGTVASE
LKAASMDENDLLSEDEPSFKAKVSTPGTYTFYCTPHKSANMKGT
LTVKKLAAALEHHHHHH*DPAANKARKEAE
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Cyanobacterium (Anabaena variabilis)

Gene:

ggatccATGGAAACCTATACCGTTAAACTGGGTAGCGATAAAGGTCTG

CTGGTTTTTGAACCGGCAAAACTGACCATTAAACCGGGTGATACCGT

TGAATTTCTGAACAATAAAGTGCCTCCGCATAACGTTGTTTTTGATGC

AGCACTGAATCCTGCAAAAAGCGCAGATCTGGCAAAAAGCCTGAGC

CATAAACAGCTGCTGATGAGTCCGGGTCAGAGCACCAGCACCACCTT

TCCGGCAGATGCACCGGCAGGCGAATATACCTTTTATTGTGAACCGC

ATCGTGGTGCAGGTATGGTTGGTAAAATTACCGTTGCAGGTaagcttggt

acctggagcacaagactggcctcatgggccttccgctcactgc

Amino:

MGSSHHHHHHSSGLVPRGSHMASMTGGQQMGRGSMETYTVKLGSDK
GLLVFEPAKLTIKPGDTVEFLNNKVPPHNVVFDAALNPAKSADLAKSLSH

KQLLMSPGQSTSTTFPADAPAGEYTFYCEPHRGAGMVGKITVAGKLAA

ALEHHHHHH*DPAANKARKEAE

Sample name Ref.No. Gene length | MW(Da) pl aain
base pET28a

Spinacia oleracea | X04693.1 309 15476.20 | 6.06 | 146

(spinach)

Dryopteris 2BZc 318 15476.20 | 6.28 | 149

crassirhizoma

(fern)

Anabaena 2GIMA 330 16298.46 |8.75 | 153

variabilis

(cyanobacterium)

~ @ A A A A = o & o
ANIIN 3.2 LLam“Uagm’lm“lla\‘]U%ﬂLaaﬂMﬂﬂwﬂLLa:adLmﬂ:%LLa:ﬁnuau

42 X
amino acids NANYULU frame 284 pET28a(+)




3. MIANEN gene expression

\Aei9LBa E.coli BL21(DE3) Aiilwanafia pET-28a(+):gene plastocyanin
’Lumm‘sl,gw,%a Terrific Broth (100 mL: 1.2 g tryptone, 2.4 g yeast extract,
230 mg KH,PO,, 125 mg K,HPO,, 0.4 ml glycerol) ﬁlﬁ 30 pg/ml kanamycin
ﬂm‘%aﬁqm%gﬁ 37°C 12g1e28a210L53380 200 rpm am%aﬁmwﬂuﬁ
OD600 LML 0.4-0.6 5911M15 induce @28 0.5-1 mM IPTG UniTasief
amnnd 20-30 OC widrsAusIsan 150-200 rpm 1uiaan 7-20 Falug
ﬁnﬂ‘ffmﬁu cell W&13 sonicate 14 lysis buffer (50 mM Tris-HCI pH 8.0, 100
mM Nacl, 1 mM EDTA, 1.5mM PMSF) tiussnmnusas uasiivsiwlals
§1950 purify sia'ly uazuLaan 97 larinT vary 6199 1 run SDS-PAGE
I@ULLa@awavlﬂugﬁ@”a@iavlﬁf:

wa M 1 2 3 a4 5 6 7

175

130\:

95 —| — ==

70 — p——— E e

62 / . e v : '—:

61 / p— 3 ﬁ — B

42 » e .....; Bl e A ——

29 —

’ Plastocyanin
~— .

’ s . protein
14 — ¢==

105 =

|
;

Eﬂﬁ' 3.14 SDS-PAGE 184 crude protein 809130 condition lwnns expresss
M: Pink Plus Prestianed Protein Ladder
Lane1: PC Anabaena:pET28:BL21, growth 30°C
Lane2: PC Spinach:pET28:BL21, 0.25mM IPTG
Lane3: PC Fern:pET28:BL21, 0.5mM IPTG, growth 30°C
Lane4: PC Fern:pET28:BL21, 0.5mM IPTG, growth 30°C
Lane5: PC Anabaena:pET28:BL21, growth 20°C, 0.5mM IPTG
Lane6: PC Anabaena:pET28:BL21, growth 20°C, 0.5mM IPTG
Lane7: PC Spinach:pET28:BL21, 0.5mM IPTG
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kDa

175

130 —
e —
70

o2/
42 7 —

29 — )
Plastocyanin

22 protein
L]

14

105 —

zﬂ‘ﬁl 3.15 SDS-PAGE 184 crude protein ﬁaad condition 113 expresss
M: Pink Plus Prestianed Protein Ladder
Lane1: PC Canna:pET28:BL21, 0.5mM IPTG, growth 30°C, 3hr
Lane2: PC Canna:pET28:BL21, 5mM IPTG, growth 30°C, 3hr
Lane3: PC Fern:pET28:BL21, 0.5mM IPTG, growth 30°C, 3hr
Lane4: PC Fern:pET28:BL21, 5mM IPTG, growth 30°C, 3 hr
Lane5: PC Anabaena:pET28:BL21, 0.5mM IPTG, growth 30°C, 3hr
Lane6: PC Anabaena:pET28:BL21, 5mM IPTG, growth 30°C, 3hr
Lane7: PC Fern:pET28:BL21, 0.5mM IPTG, growth 30°C, 4hr
Lane8: PC Anabaena:pET28:BL21, 0.5mM IPTG, growth 30°C, 4hr
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Plastocyanin

22 protein
&

14

10.5

gﬂ‘ﬁl 3.16 SDS-PAGE 284 crude protein ﬁam condition 14n13 expresss
M: Pink Plus Prestianed Protein Ladder
Lane1: PC Anabaena:pET28:BL21, 0.1mM IPTG, growth 25°C, 16hr
Lane2: PC Anabaena:pET28:BL21, 0.1mM IPTG, growth 30°C, 16hr
Lane3: PC Spinach:pET28:BL21, 0.1mM IPTG, growth 25°C, 16hr
Lane4: PC Spinach:pET28:BL21, 0.1mM IPTG, growth 30°C, 16hr
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Plastocyanin
protein

gﬂﬁl 3.17 SDS-PAGE 284 crude protein ﬁaa\‘l condition ln13 expresss
M: Pink Plus Prestianed Protein Ladder
Lane1: PC Fern:pET28:BL21, 0.5mM IPTG, TB broth
Lane2: PC Anabaena:pET28:BL21, 0.5mM IPTG, TB broth
Lane3: PC Fern:pET28:BL21, 0.5mM IPTG, LB broth
Lane4: PC Anabaena:pET28:BL21, 0.5mM IPTG, LB broth
Lane5: PC Spinach:pET28:BL21, 0.5mM IPTG, LB broth
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a M 1 2 3 4 5 6 7 8 9

130 —

70 —
62
61 /

2/
29 —
22
14

10.5 — I

Eﬂﬁ' 3.18 15%SDS-PAGE 184 crude protein PC Spinach:pET28:BL21, 0.1mM
IPTG, LB broth ﬁaad condition 14n"3 expresss
M: Pink Plus Prestianed Protein Ladder
Lane1: 0.5% glyceral, 0.1 mM CuSO,,16°C %ad induce IPTG
Lane2: 0.5% glyceral, 16°C %ad induce IPTG
Lane3: 1884 16°C %&3 induce IPTG
Lane4: 0.5% glyceral, 0.1 mM CuS0O,,20°C %ad induce IPTG
Lane5: 0.5% glyceral, 20°C #ad induce IPTG
Lane6: 14 20°CHad induce IPTG
Lane7: 0.5% glyceral, 0.1 mM CuSO,,30°C %ad induce IPTG
Lane8: 0.5% glyceral, 30°C #ad induce IPTG

Lane9: La&d 30°C1#ad induce IPTG
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kDa
s M 1 2 3 4 5 6
N\

130 —
95 —

70
62/
42

29 —
22

14

10.5 Py, -

Eﬂ‘ﬁl 3.19 15%SDS-PAGE 184 crude protein PC Fern:pET28:BL21, 0.1mM
IPTG, LB broth ﬁaaa condition w13 expresss
M: Pink Plus Prestianed Protein Ladder
Lane1: 0.5% glyceral, 0.1 mM CuSO,,16°C %ad induce IPTG
Lane2: 0.5% glyceral, 16°C %ad induce IPTG
Lane3: 0.5% glyceral, 0.1 mM CuS0O,,20°C %ad induce IPTG
Lane4: 0.5% glyceral, 20°C #ad induce IPTG
Lane5: 0.5% glyceral, 0.1 mM CuSO,,30°C %ad induce IPTG
Lane6: 0.5% glyceral, 30°C #ad induce IPTG

0.5 mM CuSO,uaz 0.5% glyceral lifinadans express 189 PC
spinach Waz PC Fern ﬁQM%Qﬁ 16 °C, 20°C, 30°C A 37°C

PC:spinach Aly express LRg

agﬂmngﬂﬁ' 3.17 M3 IPTG 71 0.5 mM w38 5 mM 19t yield va91136w
plastocyain Vl,ajl,mﬂ@mﬂ”uua:vlﬁaamﬁmw:nmmﬂgmm‘ﬁmnﬁ induce
IPTG 910 3-4 hr 1% 20 hr Avi 15N mcell Tesimsinanndufazyinlswle
Usunalusauianniudas ﬁﬂﬂgﬂ‘ﬁl 3.18 INME 0.1 mM IPTG Agn¥1Ia

inducen13an9lusaulaa mumﬂﬁqmﬁﬂﬁlﬁmmﬁms induce N 25 LAY 30
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a9z lunanananily wadMIL PC Anabaena:pET28 N3 la qmmgﬁﬁl 30
asenazlausunananalalomiufivinni
4. mM3uanlyds@n recombinant plastocyanin 1‘%@?&!?\%{

mM3wenlys@u recombinant (His)6-tagged protein plastocyanin lagld
INA%A column affinity chromatography aNAaNI binding 8uUa4 6xHis-
tagged fanudm N-terminal uaz C-terminal 1a91Us@wAD Nickel ion (Ni*")
Tu Hitrap Chelating HP affinity colum 241 5 ml (GE Healthcare wazsinly
aT29L5nlUsAue8 SDS-PAGE wauam"l,ﬂu;sﬂﬁ 13.22 2z lalusdu

. { a % % { o %o '
plastocyanin NUIFNTIH waznTaunazsinly neseugniau HIV da'ly

T 34 “s5678

Eﬂ‘ﬁl 3.20 U@ fraction Va3 PC:Fern #adaNn W1 Hitrap His column Anion.
Monitored at 280 nm. Buffer A: 20 mM NaPO, buffer, 0.5M NaCl,
10mM imidazole pH 7.4 Buffer B: 20 mM NaPO, buffer, 0.5M NaCl,
0.5M imidazole pH 7.4 . Protein elutes with stepwise ionic strength
gradients at 20, 100% of buffer B.

Lane1: Unbound protein

Lane2: Unbound protein

Lane3: Protein stepwise ionic strength gradients at 20% of buffer B
Lane4: Protein stepwise ionic strength gradients at 20% of buffer B
Lane5: Protein stepwise ionic strength gradients at 100% of buffer B
Lane6: Protein stepwise ionic strength gradients at 100% of buffer B
Lane7: Protein stepwise ionic strength gradients at 100% of buffer B

Lane8: Protein stepwise ionic strength gradients at 100% of buffer B
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95 —
2/—
a/
2/ —

-
7Y

)

Eﬂﬁ 3.21 W&a4 fraction 289 PC:Anabaena #adann W1k Hitrap His column

Anion. Monitored at 280 nm. Buffer A: 20 mM NaPO, buffer, 0.5M

NaCl, 10mM 43midazole pH 7.4 Buffer B: 20 mM NaPO, buffer, 0.5M

NaCl, 0.5M 43midazole pH 7.4 . Protein elutes with stepwise ionic
strength gradients at 20, 100% of buffer B.

Lane1:
Lane2:
Lane3:
Lane4:
Lane5:
Lane6:

Lane7:

Unbound protein

Unbound protein

Protein stepwise ionic strength gradients at 20% of buffer B
Protein stepwise ionic strength gradients at 25% of buffer B
Protein stepwise ionic strength gradients at 100% of buffer B
Protein stepwise ionic strength gradients at 100% of buffer B

Protein stepwise ionic strength gradients at 100% of buffer B
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KDa M 1 2 3 4 5
175
| 130\: -
95 —_—
70 —
62/
61 / -
42 /
29 — e
=
2 ==
. =
105 — E
1 2 345 i

gﬂ‘ﬁl 3.22 L&®4 fraction Y83 PC:Spinach WRIAIN WOt Hitrap His column
Anion. Monitored at 280 nm. Buffer A: 20 mM NaPO, buffer, 0.5M
NaCl, 10mM 44midazole pH 7.4 Buffer B: 20 mM NaPO, buffer, 0.5M
NaCl, 0.5M 44midazole pH 7.4 . Protein elutes with stepwise ionic
strength gradients at 20, 100% of buffer B.
Lane1: Unbound protein
Lane2: Protein stepwise ionic strength gradients at 25% of buffer B
Lane3: Protein stepwise ionic strength gradients at 100% of buffer B
Lane4: Protein stepwise ionic strength gradients at 100% of buffer B

Lane5: Protein stepwise ionic strength gradients at 100% of buffer B
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Eﬂ‘ﬁl 3.23 W&®Y fraction W9 PC:Canna indica 8437110 W% Hitrap His
column Anion. Monitored at 280 nm. Buffer A: 20 mM NaPO, buffer,
0.5M NaCl, 10mM 45midazole pH 7.4 Buffer B: 20 mM NaPO, buffer,
0.5M NaCl, 0.5M 45midazole pH 7.4 . Protein elutes with stepwise
ionic strength gradients at 20, 100% of buffer B.

Lane1: Crude recombinant protein

Lane2: Protein stepwise ionic strength gradients at 15% of buffer B
Lane3: Protein stepwise ionic strength gradients at 20% of buffer B
Lane4: Protein stepwise ionic strength gradients at 20% of buffer B
Lane5: Protein stepwise ionic strength gradients at 20% of buffer B
Lane6: Protein stepwise ionic strength gradients at 100% of buffer B
Lane7: Protein stepwise ionic strength gradients at 100% of buffer B

Lane8: Protein stepwise ionic strength gradients at 100% of buffer B

5. myarasouldsaunanalalaeniiud express lalas LC-MSMS

W fraction NAlUsAWATawiwuN pool TINMH waZYMNST dialyse
Tus@ussinines (20 mM sodium phosphate) 9N concentrate T1l3@uee
Amicon ultrafiltration 3w leanuituduveslUsauiaosns NaLLaﬂa@?’olugﬂﬁ
3.24
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kDa
175 M 1 2 3 4

130 —
95 —

70 "
62/
42

29 —
22

14

Eﬂﬁl 3.24 15%SDS-PAGE 184 plastocyanin recombinant protein ‘ﬁﬁhu Histrap
affinity chromatography column
M: Pink Plus Prestianed Protein Ladder
Lane1: plastocyanin recombinant protein Canna indica L (PC:Canna)
Lane2: plastocyanin recombinant protein Spinacia oleracea
(PC:Spinach)
Lane3: plastocyanin recombinant protein Dryopteris crassirhizoma
(PC:Fern)
Lane4: plastocyanin recombinant protein Anabaena variabilis
(PC:Cyanobacterium)
L‘ﬂ"a identify 91 protein ‘ﬁl express l@fauunns translation vaslUsdiu
f4a9 1oL plastocyanin ag}ilu reading frame %3814 39@@ band protein 7
pure 'l@a1n FPLC-HistrapTM™™ 5ml fraction 7 pure léianne band w89
plastocyanin 41 run SDS-PAGE 1a2@@ band 310 gel 1u3ﬂﬁ 3.26 hwin
YUIHNIT trypsinize WA 9733628 LC/MS-MS ﬁvlﬁwadmﬂband 513
plastocyanin protein AILRAINAILATIZTHANN Mascot program @vda?ﬁﬁl 3.25
L&A plastocyanin ¥83 Dryopteris crassirhizoma , 3‘1]‘7'1' 3.26 LAY
plastocyanin 983 Anabaena variabilis ,Eﬂﬁl 3.27 WA plastocyanin U84
Spinacia oleracea , 3ﬂ°7‘i3.28 LL&® plastocyanin peptide Va4 plastocyanin

.4 o , L o
Lactuca sativa TIQ3INY plastocyanin peptideriuVad Canna indica.
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NS Mascot Search Results

User

Email :

Search title :

MS data file : Fernl_RB5_01_12626.mgf

Database : SwissProt 2018_05 (557491 sequences; 199978344 residues)
Timestamp : 17 Jun 2018 at 06:21:47 GMT

Protein hits : PLAS DRYCA Plastocyanin oslgoryogteris crassirhizomd 0X=97234 GN=PETE PE=1 SV=1
K1C9 HUMAN Keratin, type I cytoskeletal 9 OS=Homo sapiens OX=96@6 GN=KRT9 PE=1 SV=3
K2C1 HUMAN Keratin, type II cytoskeletal 1 OS=Homo sapiens OX=96@6 GN=KRT1 PE=1 SV=6
TRYP PIG Trypsin 05=5Sus scrofa 0X=9823 PE=1 SVv=1
IPX_ECOLT Thiol peroxidase OS=Escherichia coli (strain K12) OX=83333 GN=tpx PE=1 SV=2
K22E HUMAN Keratin, type II cytoskeletal 2 epidermal O5=Homo sapiens 0X=9686 GN=KRT2 PE=1 SV
K1C9 CANLF Keratin, type I cytoskeletal 9 O5=Canis lupus familiaris OX=9615 GN=KRT9 PE=3 SV=
K1C10 BOVIN Keratin, type I cytoskeletal 1@ 0S=Bos taurus OX=9913 GN=KRT1® PE=3 SV=1

Mascot Score Histogram

Tons score 15 -10*Log(P). where P is the probability that the observed match is a random event.
Individual ions scores = 46 indicate identity or extensive homology (p<0.05).
Protein scores are derived from 1ons scores as a non-probabilistic basis for ranking protemn hits,

Number of Hits

Dryopteris crassirhizoma

T T
500 1000 1
Protein Score

Peptide Summary Report

| Format As | [Peptide Summary V] Help
Significance threshold p< Max. number of hits
Standard scoring O MudPIT scoring ® Display non-significant matches [] Show sub-sets[0 |

Show pop-ups ® Suppress pop-ups ) Sort igned |Decreasing Score | Require bold red [J
Preferred taxonomy |All entries V|

Select All ] | Select None ] | Search Selected ] CJError tolerant

1. PLAS_DRYCA Mass: 18769 Score: 149¢  Matches: 33(33) Sequences: 6(6) emPAI: 7.62
Plastocyanin 0S=Dryopteris crassirhizoma O0X=97234 GN=PETE PE=1 SV=1
[] Check to include this hit in error tolerant search

;sﬂﬁ 3.25 Ha Histogram 3710 Mascot search database recaombinant
plastocyanin protein 983 PC:Fern (Dryopteris crasirhizoma) score hit

A
1 1490
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MATRIX
SCIENCE

User

Email
Search title
M5 data file
Database
Timestamp
Protein hits

Mascot Search Results

: GIM2_RBS_01_12630.mgf

: SwissProt 2018_05 (557491 sequences; 199978344 residues)

: 17 Jun 2018 at 06:27:59 GMT

: PLAS ANAVA Plastocyanin OS«[TEUSENS VATISDITIZ|OX=264691 GNepetf PEsl SVel

K2C1 HUMAN Keratin, type II cytoskeletal 1 OSsHomo sapiens OX=9606 GN=KRT1 PE=1 SVs=é

IRYP PIG Trypsin 0S=5us scrofa OX=9823 PEa=l Svs=l

K1C9 HUMAN Keratin, type I cytoskeletal 9 OSeHomo sapiens OX=9606 GN=KRT9 PE=1 SV=3

BLZ _ECO24 505 ribosomal protein L7/L12 OSe=Escherichia coli 0139:H28 (strain E24377A / ETEC) O
HINT ECOLI Purine nucleoside phosphoramidase OSs=Escherichia coli (strain K12) OXe83333 GNehinT
K1C9 CANLF Keratin, type I cytoskeletal 9 OS=Canis lupus familiaris OX=9615 GN=KRT9 PE=3 SVel
UP@3 PINHA Unknown protein 3 (Fragment) OSe=Pinus halepensis OX=71633 PE=1 SV=1

Mascot Score Histogram

lons score 15 -10*Log(P), where P 15 the probability that the observed match 1s a random event.
Individual 1ons scores > 47 indicate identity or extensive homology (p<0.03).
Protein scores are derived from ions scores as a non-probabilistic basis for ranking protein hats.

Nunber of Hits

| I Anbaena variabilis
o T T 71 T 7 r7rIrY ) rr Y®\
L] 100 200 )y 00 =00

Protein Score

Peptide Summary Report

| Format As | [Peptide Summary v] Help

Significance threshold p<[005 | Max number of hits[AUTO |
Standard scoring O MudPIT scoring © Display non-significant matches []  Show sub-sets[0 |
Show pop-ups @ Suppress pop-ups () Sort unassigned | Decreasing Score | Require bold red [

Preferred taxonomy |All entries v

| select Anl | | SelectNone | | Search Selected | [JError tolerant

- PLAS_ANAVA

Mass: 11097 Score: 455 Matches: 12(12) Sequences: 4(4) emPAI: 1.89

Plastocyanin OS=Anabaena variabilis OX=264691 GNe=petE PE=1 SV=1
[Jcheck to include this hit in error tolerant search

Query Observed Mr(expt) Mr(calc) Delta Miss Score Expect Rank Unique Peptide

B 2.

487.2921 972.5697 972.5644 0.0053 0 54 0.015 1 u K.GLLVFEPAK.L

;Jﬂﬁ 3.26 WR Histogram 971N Mascot search database recaombinant

plastocyanin protein W83 PC:cyanobacterium (Anbaena variabilis)

score hit N1 455
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$inc: Mascot Search Results

User H
Email H
Search title H
M5 data file : SPN1_RC1_©1_12631.mgf
Database : SwissProt 2018_05 (557491 sequences; 199978344 residues)
Timestamp : 17 Jun 2018 at ©6:32:00 GMT
Protein hits : K1C10 HUMAN Keratin, type I cytoskeletal 1@ OS=Homo sapiens OX=96@06 GN=KRT1l@ PE=1 SV=6
K2C1 HUMAN Keratin, type II cytoskeletal 1 OS=Homo sapiens OX=96@6 GN=KRT1 PE=1 SV=6
K1C9 HUMAN Keratin, type I cytoskeletal 9 OS=Homo sapiens OX=9606 GN=KRT2 PE=1 SV=3
Ki1C1@ BOVIN Keratin, type I cytoskeletal 1@ 0S=Bos taurus 0X=9913 GN=KRT1® PE=3 SV=1
K22E_HUMAN Keratin, type II cytoskeletal 2 epidermal 0S=Homo sapiens OX=96@6 GN=KRT2 PE=1 SV=2
PLAS SPIOL Plastocyanin, chloroplastic ox 3562 GN=PETE PE=1 SV=2
TRYP PIG Trypsin 05=Sus scrofa OX=9823 F
UPB1 PINHA Unknown protein 1 (Fragment) 05=Pinus halepensis 0X=71633 PE=1 SV=1
UPB3 PINHA Unknown protein 3 (Fragment) 05=Pinus halepensis 0X=71633 PE=1 SV=1
K1C9 CANLF Keratin, type I cytoskeletal 9 05=Canis lupus familiaris 0X=9615 GN=KRT9 PE=3 SV=1
PEX1 HUMAN Peroxisome biogenesis factor 1 05=Homo sapiens 0X=9686 GN=PEX1 PE=1 SV=1
K2C4 MOUSE Keratin, type II cytoskeletal 4 0S=Mus musculus OX=10099 GN=Krt4 PE=1 SV=2

Mascot Score Histogram

Ions score 15 -10*Log(P), where P is the probability that the observed match 1s a random event.
Individual ions scores > 47 indicate identity or extensive homology (p<0.05).
Protein scores are derived from ions scores as a non-probabilistic basis for ranking protein hits.

s . .
i Spinacia oleracea
L T T T T T II"_I T 1
0 250 500
Protein Score
Peptide Summary Report
[ Format As | [Peptide S v v Help

Significance threshold p< Max. number of hits

Standard scoring ® MudPIT scoring O Display non-significant matches [] ~ Show sub-sets[0 |
Show pop-ups ® Suppress pop-ups ) Sort unassigned | Decreasing Score | Require bold red [

Preferred taxonomy | Al entries v|

Select All | | Select None | | Search Selected | [JError tolerant

[N PLAS_SPIOL Mass: 16987 Score: 148 Matches: 5(5) Sequences: 2(2) emPAI: 8.72
Plastocysnin, chloroplastic OS=Spinacia oleracea OX=3562 GN=PETE PE=l Sv=2
[Jcheck to include this hit in error tolerant search

Query Observed Mriexpt) Mr{calc) Delta Miss Score Expect Rank Unique Peptide

B 357 948.9524 1895.8903 1895.8822 0.0081 @ 86 5.8e-86 1 u K. ISMSEEDLLNAPGETYK.V

Bl 389 632.9730 1895.8971 1895.8822 ©.0149 © (61) ©0.0017 1 u K. ISMSEEDLLNAPGETYK.V

B 483 63E.3043 1911.8912 1911.8771 @.8140 @ {51) 8.816 1 (1] K.ISMSEEDLLMAPGETYK.V + Oxidation (M)
= 484 63E.3093 1911.9860 1911.8B771 ©.8288 -] (49) 8.831 1 u K.ISMSEEDLLNAPGETYK.V + Oxidation (M)
5] 429 848.0743 2541.2010 2541.1772 ©.0238 @ 62  9.0012 1 u K . NNAGFPHNVVFDEDEIPSGVDAAK. T

Eﬂﬁ 3.27 e Histogram 31N Mascot search database recaombinant
plastocyanin protein 2483 PC:spinach (Spinacia oleracea) score hit 7

146
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IVIATL A

SCIENCE

User

Email

Search title
Ms data file
Database
Timestamp
Protein hits

Mascot Search Kesults

: PC1_RC2_01_12632.mgf
: SwissProt 2018_05 (557491 sequences; 199978344 residues)
: 17 Jun 2018 at ©6:30:13 GMT

: PLAS_LACSA Plastocyanin OS=Lactuca sativa OX=4236 GN=PETE PE=1 SV=1

TRYP_PIG Trypsin 0S=Sus scrofa OX=9823 PE=1 SV=1
PLAS_SOLLC Plastocyanin, chloroplastic 0S=Solanum lycopersicum OX=4081 GN=PETE PE=2 SV=1

Mascot Score Histogram

Ions score is -10*Log(P), where P is the probability that the observed match is a random event.
Individual ions scores > 46 indicate identity or extensive homology (p<0.03).
Protein scores are derived from ions scores as a non-probabilistic basis for ranking protein hits.

= KGTYSFYCAPHQGAGMVGKV
s
0 T T T T T T T T T T T T T
0 50 100 150
Protein Score
Peptide Summary Report
Format As | Peptide Summary v Help
Significance threshold p< 0.05 Max. number of hits AUTO
Standard scoring ® MudPIT scoring Display non-significant matches Show sub-sets 0
Show pop-ups ® Suppress pop-ups Sort 1 gned Decreasing Score ¥ | Require bold red
Preferred taxonomy  All entries \
Select All | | Select None Search Selected Error tolerant
1. PLAS LACSA Mass: 10353 Score: 165 Matches: 11(11) Sequences: 2(2) emPAI: 1.34

Plastocyanin OS=Lactuca sativa OX=4236 GN=PETE PE=1 Sv=1
Check to include this hit in error tolerant search

Query Observed
L 328 643.9634

Mr(expt)
1928.8684

Mr(calc)
1929.8502

Delta Miss Score
-9.9818 @

Expect Rank Unique
(72) o.00014 1 u

Peptide
K.GTYSFYCAPHQGAGMVGK.V + Ca

gﬂﬁ 3.28 WA Histogram 371N Mascot search database recaombinant

plastocyanin protein 983 PC:Canna (Canna indica) score hit 7 165

6. MINARBULNT Anti-HIV-1 reverse transcriptase

o & y
6.1 Minagaunnitudaanla reverse transcriptase latliranasay

EnzChek® Reverse Transcriptase Assay Kit
o = ‘J ‘ffqz . v
ildsdunlalunasaugndeu HIV-1 reverse transcriptase latldaa
nasaudi3azUlinannis ELISA laaldwannnaidn inhibited n13vinnuzas
i &£ o { 1a
enzyme reversetranscriptase HIV1 PIRIANANIINAROUNUIN UV non-
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radioactive-labeled nucleotides ﬁﬁmﬁaaglu reaction I@Uﬁm doxorubicin

hydrochloride 1% positive control uazenwidszantnweanunduna %IR

NANULTNTUAI 9 T9 bIFINITARIE b T ANATNTUN 100 pg/ml AIA1T19N

3.3

Qg‘y a . .
6.2 NMINARUYNTANUHIV las3s syncytium reduction assay

A A Aa A . . t:!l v v 1
NMIUIBULNYUYIZENTAIN recombinant protein AUV 1 mg/ml 1

FINITDRIAN LG G DILATHNAMULTUTRIRUINNINT AILFAINA LA1T19N 3.3

Protein HIV-1-RT inhibition® syncytium reduction assay”
sample Conc %IR IC50 EC50 TI i]‘lfl’:ﬁf
(ng/ml) (ng/ml) (mg/ml)
PC:Spinach® 100 - >250 >250 - inactive
PC:Fern® 100 - 14.32 66 0.22 inactive
PC:Cyanobacte 80 - >200 >200 - inactive
rium®
AZT ND ND >10° uyM | 4.66x10° | 2.15 active
MM
Efavirenz 20 uM 59 ND ND ND ND
Doxorubicin 0.5 mM 82 ND ND ND ND

A1519% 3.3 LLﬁ@GNﬁﬂ’]iﬂ@laaUQﬂfmad HIV-1-RT inhibit activity b8 N1INATDL

M 7D inhibit syncytium formation 284 sample crude protein extract

a Range of doses assayed was 0.12-250 pg/ml; HALLRAJ mean + S.E.M. (n =

3), b results are mean + S.E.M. (n = 3), ND: not done, - : W& l&1N150

U308 ke IC5, was the dose of extract, fraction that inhibited 50% metabolic

activity of uninfected 1A2 cells.

EC5, was the dose of extract, fraction that reduced 50% syncytium formation

by 2TRYMCOQ virus in 1A2 cells.
Tl (therapeutic index) = IC,/ECs4,




PNMITLASENAIBENIIUIAUG recombinant technique WU 1U56%
plastocyanin 'ﬁl expressed Vl@TﬁﬂtymL‘%iad soluble protein aggregate or
precipitate T2%319UUIUNNT concentration lisaunsniasasuuaadnlid
anuguT iz aunausainlunasay activity & G’fiama;gmaaavlﬁaaa
wenenuL3utLagn buffer AlFlunns suspend aaasnalUsain 11w 5-20 mM
Tris-HCI pH6-8, 5-20 mM Phosphate buffer pH6-8 WRTRBIMENNT vary glycerol
71 5-20% 1Eusuniy buffer Gswuin dasld 20% glycerol ( Rariy RV, 1997)
(Boonyuen U, et al 2015) lunsifsuaiatndudnyinle conc ﬁgaqﬂvlﬁlm
U381 1 mg/ml PC:fern was PC:spinach winl PC:cyanobacterium laiLa
800 pg/ml wavin'ly test activity enaituaina 1 linafivzdszaians

dounadinIdsdnan1inaaadzad plastocyanin 7 clone gene lefan
AUWNTIN® (Canna indica L.) T,@ﬂvl,@i”%'unuﬁﬁ]”mnﬂLmﬁiaﬁuiam‘fwéﬁa:ma
RNFINTINIYINIsE Vo9 PC:Canna 1Hunlums report naluasifiaas
AW W ldsGusiadsiniuaz lald supply luaiuasznsiadluiad

LRUAI8N
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1 GCGTTCGACGTGCTGC TGGGCGGCGACGGCGE6GTGCTGGCATTCGTGCCGAGCGAGTTC 60

T q
La 5

61 TCGGETGCCCGCCGEAGAGACCATCGTETTCAAGAACAACGCCGGGTTCCCCCACARACETG 120
§ vV I E T I V K : :

121 GIGTTCGACGAGGACGAGATACCGTICGEEGEGTGGACGTGGGGTCGATCTCCATGICTGAG 180
D EDE I P S v D V 5 I M 5 E

181 GAGGACTTGCTGAACGCGCCCGGGGAGATCTACAAGGTGACCTTGAAAGAGAAGGGCACE 240
E D L L : E I K vV T L K E K I

241 TACAGCTITCTACTGCECGCCGCACCAGGGAGCCGGCATGCTCGGCAAAGTCACTGTTAAC 200
(= P (H M) v E OV

301 TAGGTGCATGGACGTICGCTICTAATTCCCTGCGCITTITGTATGATC TCTTTTGAGTCAAGT 360

*

361 TCGTGATGGATGTAGTCITCITGTATCATC TCGAAATTAAAGGAAATGATGAGTTGAAGA 420
421 TTAATTAGCGGCATATAATATT TACAGTGATGTAATTTCTTGTAATTGGAAAGGTAGTGC 480

481 TCITGITCTTATACATAAAAAARAARAARAAARAR 514

gﬂﬁ 3.29 LaAIANAU Nucleotide 514 bases U open reading frame 101
amino acids U843 plastocyanin gene ﬁvl,@TﬁlwrfLusTuvgﬂﬁ%'ﬂm fIuNUa
\§ule wEad N-terminal sequence * LRAJ stop codon A2aNWIN

NAN LWRAI conserve Cu ligand binding W84 plastocyanin protein

N7 clone plastocyanin gene ‘ﬁl amplify @28 primers *ﬁiaammuvﬁ 28l
waila PCR lagldznizmsaensfnain cDNA 1% pGEM®-T Easy 1w
DNA vector A@Lian clone ﬁﬁmmwaaﬁuﬁgﬂﬁaa wath lUndauiuavas
fu wuinle 514 bp ﬁﬁﬂ@”uwaé'mamlu;sﬂﬁ 3.29 1ijalafinaaslysaiud
awgirﬁuéﬁ ¢a1139 subclone gene lasnsld PCR fragment ﬁl added
restriction enzyme Hindlll LLag BamHI wn bl ln primer ﬁ"’l,% amplify WA EVD
gene STl pET28a(+) expression vector WRAANEINNT express gene 1 E.coli
BL21(DE3) WRian gene PC ﬁl clone ﬁau%ﬁnf‘fmmumi purify protein o
Histrap AILLEA fraction vl’ﬂu;sﬂﬁl 3.23 ILAZWANNY detection protein 11 frame ‘ﬁi
duldiiu plastocyanin protein @18 LC/MS-MS asugas 1ilugd 3.28
W fraction NAlUsAWAT awinan pool 3I0M% wazYMS dialyse NuTWINas
(20 mM sodium phosphate, TmM EDTA) Lﬁiaﬁﬂ?ﬁ'@ NaCl waz imidazole aan'ly
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mmfu concentrate 1U3@wlagn13¥in ultrafiltration 628 Amicon® Ultra-15
centrifugal filter devices (Amicon (Molecular weight cutoff 5,000 kDa) b
anuTuTuasldsiudszanas 1 mg/ml arnsiwinTusauilalunasoy activity
Tml"ﬁ"g@maau Reverse Transcriptase Assay, colorimetric (Roche applied
science) NAMWTNTH 100 — 6.25 pg/ml IeuamasugansrinauagLiula

HIV-1 reverse transcriptase AIATIN 3.4

NMIAREINVDY Fusion protein @28 Thrombin protease

1111361 recombinant (His)6-tagged protein plastocyanin ﬁLLUﬂVL@TNWﬁW
MIAATI (His)6-tagged fusion protein 2anNe8Law 1o Thrombin protease Tu
reaction 200 L ﬁﬂs:ﬂauﬁw 200 ug recombinant (His)6-tagged protein
plastocyanin, 1x Thrombin cleavage buffer (20 mM Tris-HCI pH 8.4, 150 mM
NaCl, 2.5 mM CaCly), 0.2 unit Thrombin figasngil 20 °C 1uam 16 Falus
ATAFAUNMIAAVBIlUTAUAIY SDS-PAGE NaLLa@N@Tﬂugﬂﬁ 3.30
INNT purify 11561 recombinant plastocyanin ﬁgﬂ@b@]ﬁw Thrombin protease
Snasaieins s ue (His)6-tagged fusion protein ﬁgﬂ@”@aaﬂ waz fusion
protein ﬁVL&iQﬂ@T@] a8l Hitrap Chelating HP affinity colum, 1 ml lagiiy
fraction 2a91UsGuA lisunRL N®* 289 column  a3291alusdn fraction #n
SDS-PAGE wmmmé’alugﬂﬁ 3.30
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kDa
175 M 1 2

130 —
95 —- .

70
62/
61 :
42 /

29 —

22

11 P «—
—

10.5 — '

—

Eﬂ‘ﬁl 3.30 L&AINNS purify 11/3G1 recombinant plastocyanin Canna ﬁgﬂ@”@@?’m
thrombin protease lag/ld Hitrap Chelating HP affinity column
ANAT < URAIGIUNIIDDY fusion Tus@in
aney = LEAITILALIVEIlUTAU plastocyanin
lane 1 : 11/3@% recombinant plastocyanin ﬁﬁi’luﬂ’liLLﬂﬂ@T’Jﬂ Hitrap
Chelating HP affinity column
lane 2 : 11/3@1 recombinant plastocyanin “ﬁlgﬂ@y@ﬁdﬂ thrombin
protease waaanIn L purify ﬁﬂﬂ%ﬁ’sﬁl Hitrap Chelating

HP affinity column
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i fraction NFTUAWAT auiaN pool TINMH wAZYINT dialyse
Tus@usewines (20 mM sodium phosphate, 1mM EDTA) N
concentrate 1U3@uea8 Amicon ultrafiltration aulaanuiduduwadlysdn
Uszu1s 1 mg/ml wauamé’alugﬂﬁ 3.30 (lane 2)
inluseuilelunasaugnsenu HIV-1 reverse transcriptase logldranasay
Reverse Transcriptase Assay, colorimetric (Roche applied science) ﬁm’m
9% 100 — 1.5625 pg/mi letan13eiugansvinaupaaLdwlesd HIV-1 reverse

transcriptase 1 %IR  32%319 95.94 - 13.70 A901319N 3.4

sample Concentration(ug/ml) %IR

100 95.94

recombinant protein 50 91.97
plastocyanin 25 84.58

(PC) 12.5 66.85

6.25 41.03

100 98.92

50 97.09

recombinant protein 25 94.24
plastocyanin cleavaged with 12.5 86.45
thrombin protease (PC/T) 6.25 72.37
3.125 45.18

1.5625 13.70

doxorubicin 1 mM 98.92

{ Ry . .
A1319% 3.4 Nanamaugnoa1w HIV-1 Reverse Transcriptase 283 recombinant

plastocyanin PC:Canna

¥NNNIWAN ECy, L@8NNT plot AIWIEHIN9 AN Nt lUsfunuen
MIIUE9 %IR wa9lU3d% recombinant plastocyanin fusion protein LLag

recombinant plastocyanin NAAG28 Thrombin laLYinAL 6.55 pg/ml LLae
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3.97 pg/ml MuELIINNIRIWIN NI NAuEaslugtn 3.31 naftldving

4 ;a 1 Q{Q/ Q?z/ o
'Y]@ﬁE]TIJLﬁawgﬁ]ﬁ?’]ﬂﬁiaaﬂﬂﬂ‘ﬁﬂﬂ g3N1INNIBVRY HIV-1 reverse

i = A . = v o A .
transcriptase LJunan131n1U5G% plastocyanin - 391t 1U56 plastocyanin

Vl,ﬂﬁﬂﬁl,ﬁﬂamwhﬂmié’wﬁqmﬂgﬁ 100 99FLTALTYR LWwIa1 15 WA LAz

o Af 1 Y a 09// v A a .
i ldnasaugnt wuinliemsdugsiasainin fa lUsdu recombinant

fusion plastocyanin (PC) inactivated 11 50 pg/ml leiiFoQMauTA WM ITUH

HIV-1 reverse transcriptase laglA@N8UE¥NAY 7.39 %IR W&z recombinant

plastocyanin NAAAY thrombin protease (PC/T) W&" inactivated 71 25 pg/mi

TAAINTEUEITINNAY 14.79 %IR @93 LaadI1 1U36% plastocyanin a13138)

HUE9 HIV-1 reverse transcriptase laaasnaniuas

120
B PC/T

100 y = 19.652In(x) + 22.925
R*=0.8411

80 - €8 ¢ PC
78 y = 19.446In(x) + 13.449
60 R? =0.8958

——Log. (PC/T)

——Log. (PC)

20 40 60 80 100 120

gﬂﬁ 3.31 NIIWULRAIANFUN WD IZH I NN UT WY 09 LUTRWALAIN T

MIvauaLan lout HIV-RT (%IR) 983 recombinant
plastocyanin fusion protein L8 recombinant plastocyanin NAGAE

Thrombin protease
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#8N3N% PC:canna Waz PC:canna/T recombinant plastocyanin HILRA

Q€ . v . - Q/ {
f)1ND active @28N1INARBY syncytium reduction assay AIuaad b3 luan3n9n 3.5

anaag
Protein syncytium reduction assay
sample IC50 EC50 Tl zm%{
(ng/ml) (ng/ml)
PC:canna >250 38.54 >6.49 active
PC:canna/T >250 128.84 >1.92 active
AZT >10°% uM | 4.66x10° uM | 2.15 active

(91'1‘5’10“7; 3.5 LLEI@NNami“n@aammﬁﬁnhibit syncytium formation 283 PC:canna
iae PC:canna/T
Range of doses assayed was 0.12-250 ug/ml; NRLLEAI mean +
S.EM. (n =3)

58



A
Uunn 4
a 6
a‘gﬂuammimwamsﬂﬂaad
N7 clone gene U84 plastocyanin recombinant protein Y83 PC:spinach,
. . L& . N 4o
PC:fern, PC:cyanobacterium 224 (His)6-tagged protein NInLasynodugsle
21NN17 synthesize WWaMIFANEN expression ludunauvadns purify A8l
Histrap column affinity wéluuuaunsvinlilusududuatonsles
concentrator filter LialUsAuidudunaziianisanaznan AL Inazwenena
USU buffer Lz condition @199 111 NILEN 5-20 %glycerol a91Ulu solution
3¥I19NNT concentrate WD LAAMNLTNTWNLT INBNTNATIL FINITOLATLN
v v v 1 é d o QG‘QJ
ANMNLTUTU LALA 1 mg/ml Gml,ﬁammaauqmmﬂ cell base assay U84
d =~ o &
syncytium reduction assay Hafa inactive waz tilainll nagay gndnseEUL
Lo loel reverse transcriptase HIV-1 lag assay kit A l&INITOAAN LAAILERS
A A A o Af o
13luansn99 3.3 Wafsunuennlaidu control
] A v =S . A .
ABNINTDNVANIIANYN plastocyanin 711 recombinant 310 Canna
indica @& PC:canna 19311003 clone gene 310 cDNA 2a4Awlasasd 1 stop
codon VIR gene a4l lals stop codon Va3 vector pET28a aalusaun e
34l (His)6-tagged protein tpsthaLdeaasuaas lilugun 3.32 waelduilat
34 his6-tagged fusion N9MALazYNBTNaRaNTT aggregation TUIUABWANT
concentrate Va9lU 364 PC:spinach PC:fern PC:cyanobacterium w30 bl ¥l
. A a o v o A e A , A
ladzunsaialsnldsduldmuanudndundadinis Tiuand19an PC:canna 4
his6-tagged fusion WNEITILAED ATLRAIHANTT alignment 983 amino acids Tu
;Jﬂﬁ 3.32 Lazkdlaiin recombinant Pc: Canna 1&g recombinant Pc: Canna /T
> v Q€9/
(laen13aaLe1 Thrombin peptide 88NLA7) WNARBLENTALE cell base assay
28J syncytium reduction assay NAfa active AILRAILILUANT19N 3.5 LAz 1ile
£ e & _ .
il nesay f]mmsww,auvl,eﬁﬁ reverse transcriptase HIV-1 lag assay kit
NANMNLTUTY 100-1.56pg/ml TANAMTHVEHIN %IR T2HIN9 95.94-13.7 1
RINTOMAN ALY Aduaad b3 luansnen 3.4
e hianunsayinmsSouisugnt anti-HIV 284 lUsduwaale loonfin
. A A A )
szninanouas lren luwuanisonla
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20 30
e e [ BNy e PR
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;sﬂ‘ﬁ W5 LLEAS The copper site in plastocyanin, with the four amino acids that bind
the metal labeled.

(http://len.wikipedia.org/wiki/File:Plastocyanin_copper_binding.png)
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reverse transcriptase HIV-1 198l EnzChek Reverse Transcriptase Assay Kit

28J recombinant protein
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1C50

Crude spirulina

dose (ug/ml)|x=log(dose)| T/C% | controlfa/fu=(D-C)/Qy=log[fa/(1-fa)]|(-) Interceptl m log Dm 1C50SPR
500 2.69897 90.61 100 0.10357425 -0.984748204 >500
250 2.39794 99.23 100 0.007754035 | -2.110472254
125 2.09691 106.77 100 -0.06343221 #NUM!
62.5 1.79588 111.47 100 -0.102897504 #NUM!
31.25 1.49485 111.42 100 -0.102465269 #NUM!
15.6 1.193124598 | 109.00 | 100 | -0.082574079 #NUM!
7.8 0.892094603 | 106.91 100 -0.064607917 #NUM!
3.9 0.591064607 | 112.01 100 -0.10719706 #NUM!
1.95 0.290034611 | 102.13 100 -0.020849759 #NUM!
0.975 -0.01099538 | 108.62 | 100 | -0.079400379 #NUM!
0.4975 -0.30320691 | 93.78 100 0.06630414 -1.178459351
0.24375 | -0.61305538 | 88.20 100 0.133799959 -0.873544018
EC50 Crude spirulina
dose (ug/ml)|x=log(dose)| % inh | controlfa/fu=(D-C)/Qy=log[fa/(1-fa)]|(-) Interceptl m log Dm ECs0SPR
500 2.698970004 [ 95.15 100 0.050955414 -1.292809665 -0.5343 -0.622 | 0.85873 7.223157711
250 2.397940009 | 89.56 100 0.116605934 -0.933279347
125 2.096910013 | 84.90 100 0.177924217 -0.749764936 T => 69.22180298
62.5 1.795880017 | 78.18 100 0.279069767 -0.55428721 ACTIVE
31.25 1.494850022 | 69.42 100 0.440564137 -0.355990858 5
15.6 1.193124598 | 55.24 100 0.810126582 -0.091447117 — 1 ==
7.8 0.892094603 | 46.01 100 1.17325228 0.069391407 L ¥ Py R?=0.9823
3.9 0.591064607 | 39.95 100 1.502917153 0.176935041 " \.\‘
1.95 0.290034611 | 32.49 100 2.077474892 0.317535784 -1 . \ 2 3
0.975 -0.01099538 | 28.95 100 2.45410628 0.389893367 .1 \
0.4975 -0.30320691 | 19.07 100 4.244498778 0.627826413 . *
0.24375 -0.61305538 | 8.81 100 10.34920635 1.014907046 e
AT - 1.86283
Crude spirulina |welll  |well2 |weld |wasu |08 drsyn |d1inh Crude spirulina wellC |wellD |wasau |88 |OD drug [T-D #n viability
500 3 11 12 26 8.67| 0.04848| 0.95152 500 181 1656 3.466| 1.733| 0.045| 1.688|  0.9061
250 19) 14 23 56 18.67| 0.10443| 0.89557 250 1.893| 1.908| 3.801] 1.901| 0.052| 1.8485 0.9923
125 21 26 34 81 27.00| 0.15105| 0.84895 125 2031 2071 4.102| 2051 0.062| 1.98) 1.0677
62.5 34 46 37 117 39.00| 0.21818| 0.78182 62.5 2.107 219 4.297| 2149| 0072 20765 11147
31.25 64 55 45 164 54.67| 0.30583| 0.69417 31.25 2.416| 1901 4317 2.159| 0.083| 2.0755 1.1142
15.6 0| 88 72 160 80.00| 0.44755| 0.55245 15.6 2.159| 2082 4.241 2121 0.09[ 2.0305  1.0900
7.8 112 81 0 193 96.50| 0.53986| 0.46014| 7.8 1.963| 2.204| 4.167| 2.084| 0092 1.9915|  1.0691
3.9 122 101 99 322|  107.33| 0.60047| 0.39953 3.9 2.223| 2142 4365 2.183| 0.096| 2.0865 1.1201
1.95 111] 130 121 362|  120.67| 0.67506| 0.32494 1.95 1.950| 2.036| 3.995| 1.998| 0095 1.9025|  1.0213
0.975 138 125 118 381|  127.00| 0.71049| 0.28951 0.975 2.019| 2214 4233 2117| 0.003| 2.0235| 1.0862
0.4975 144 151 139 434|  144.67| 0.80932| 0.19068 0.4975 1.943| 1745 3.688| 1.844| 0097 1.747| 0.9378
0.24375 156 176 157 489|  163.00| 0.91189| 0.08811 0.24375 1.799| 1.687| 3.486| 1.743 0.1| 1.643| 0.8820
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1C50

fraction spirulina 15% DEAE

dose (ug/ml)|x=log(dose)| T/C% | controlfa/fu=(D-C)/CQy=log[fa/(1-fa)]|(-) Intercept| m log Dm 1C5SPR
500 2.69897 87.90 100 0.137608142 | -0.861355867 >500
250 2.39794 95.15 100 0.050963799 | -1.292738208
125 2.09691 106.88 100 -0.064373012 #NUM!
62.5 1.79588 98.88 100 0.01131017 -1.946530863
31.25 1.49485 99.10 100 0.009118815 | -2.040061573
15.6 1.193124598 | 104.01 100 -0.038537634 #NUM!
7.8 0.892094603 | 107.69 100 -0.071369226 #NUM!
3.9 0.591064607 | 83.18 100 0.202215769 -0.694184982
1.95 0.290034611 | 91.45 100 0.093532922 -1.029035496
0.975 -0.01099538 | 85.19 100 0.173808024 -0.759930179
0.4975 -0.30320691 | 84.20 100 0.187652747 -0.726645074
0.24375 -0.61305538 | 87.61 100 0.141441993 -0.849421631
EC50 fraction spirulina 15% DEAE
dose (ug/ml)|x=log(dose)| % inh | controlfa/fu=(D-C)/CQy=log[fa/(1-fa)]|(-) Intercept| m log Dm EC50SPR
500 2.69897 73.71 100 0.356736243 | -0.447652766 -0.8791 -0.48 |1.83299 68.07471339
250 2.39794 63.08 100 0.585365854 | -0.232572615
125 2.09691 55.24 100 0.810126582 | -0.091447117 Tl => 7.344871174
62.5 1.79588 50.21 100 0.991643454 | -0.003644451 ACTIVE
31.25 1.49485 41.26 100 1.423728814 | 0.153427274 0.8
15.6 1.1931246 | 34.27 100 1.918367347 | 0.282931774
7.8 0.8920946 | 26.99 100 2.704663212 | 0.432113194
3.9 0.5910646 | 19.07 100 4.244498778 | 0.627826413
1.95 0.290034611 | 18.69 100 4.349127182 0.638402108
0.975 -0.01099538 | 7.69 100 12 1.079181246
0.4975 -0.30320691 | 8.81 100 10.34920635 1.014907046
0.24375 -0.61305538 | -0.89 100 -113.8947368 #NUM!
AT
fraction spirulinajwelll  |well2  |well3  |wasn |08y Arsyn |d1inh fraction spirulina |wellE |wellF |wamau |z [OD drug |T-D #1 viability
500 52 43 46 141 47.00| 0.26294| 0.73706) 500 1.587| 1.768| 3.355| 1.678 0.04| 1.638 0.87904
250 71 58 69 198 66.00| 0.36923| 0.63077 250 1.838| 1815 3.653| 1.827| 0054 1.773| 0.95151
125 79 84 77 240 80.00| 0.44755| 0.55245| 125 1.985 2129 4.114| 2.057| 0.066| 1.991| 1.06880
62.5 98 88 81 267| 89.00| 0.4979| 0.5021 62.5 2149 1691 384/ 19200 0078 1.842| 0.98882
31.25 114 99 102 315|  105.00| 0.58741| 0.41259 31.25 1.957| 1.911| 3.868) 1.934| 0088 1.846| 0.99096,
15.6 0 122 113 235\ 117.50| 0.65734| 0.34266 15.6 2.005| 2.054| 4059 2.030] 0.092| 1.938 1.04008
7.8 0 139 122 261|  130.50| 0.73007| 0.26993 7.8 1.847| 2361 4.208) 2.104| 0098 2.006| 1.07685
3.9 158 135 141 434 144.67| 0.80932| 0.19068 3.9 1575| 1728 3.303] 1.652| 0102 1.550| 0.83180,
1.95 145 151 140 436|  145.33| 0.81305| 0.18695 1.95 165 1.965| 3615 1.808| 0.104| 1.704| 0.91447
0.975 168 169 158 495|  165.00| 0.92308| 0.07692 0.975 1.636| 1.744| 338/ 1.690| 0103 1.587| 0.85193
0.4975 160 172 157 489|  163.00| 0.91189| 0.08811 0.4975 1.661| 1672 3.333] 1.667| 0098 1.569| 0.84200
0.24375 188 163 190 541|  180.33| 1.00886| -0.0089 0.24375 1708| 1762 3.47| 1735 0103 1.632| 0.87608,

] 6
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1C50 Fern Crude
dose (ug/ml)| x=log(dose)| T/C% | controlfa/fu=(D-C)/Cy=log[fa/(1-fa)]|(-) Intercept| m log Dm 1Cso Fern Crude
500 2.698970004 | -0.89 100 -112.8655914 #NUM! 3.4406 2.8547 | 1.20524 16.04133397
250 2.397940009 | -1.18 100 -85.58130081 #NUM! 3
125 2.096910013 | -0.81 100 -124.8511905 #NUM!
2 y =2.8547x- 3.4406 ¢
62.5 1.79588 0.55 100 181.5175439 | 2.258918606 R? = 0.9433
31.25 1.49485 23.91 100 3.183152392 | 0.502857431 1
15.6 1.1931246 | 77.11 100 0.296871104 | -0.527432072 o ‘ ‘ ’ ‘
7.8 0.8920946 | 89.16 | 100 | 0.121550237 | -0.915244189 05 ‘/o 15 B
3.9 0.5910646 | 98.45 100 0.015768405 | -1.802212245 * /
1.95 0.2900346 | 99.50 100 0.005025126 | -2.298853076 || -2 .
0.975 -0.01099538 | 103.21 | 100 | -0.031060818 #NUM! 3
0.4975 -0.30320691 | 99.75 100 0.002553725 -2.592825943
0.24375 -0.61305538 | 100.87 100 -0.008623976 #NUM!
EC50 Fern Crude
dose (ug/ml)|x=log(dose)| % inh | controlfa/fu=(D-C)/Qy=log[fa/(1-fa)]|(-) Intercept| m log Dm ECso Fern Crude
500 2.698970004 | 100.00 100 0 #NUM! -0.5624 -2.037 | 0.27612 1.888510496
250 2.397940009 | 100.00 | 100 0 #NUM!
125 2.096910013 | 100.00 100 0 #NUM! Tl = 8.494172524
62.5 1.795880017 | 100.00 100 0 #NUM! ACTIVE
31.25 1.494850022 | 100.00 | 100 0 #NUM! L5
15.6 1.1931246 | 99.12 100 0.008849558 | -2.053078443 A—FH—_J}QM
7.8 0.8920946 | 94.15 100 0.062111801 | -1.206825876 03 \ R®=0.9829
3.9 0.5910646 | 71.15 | 100 | 0.405479452 | -0.392031149 || n: \({fs N 1 15
1.95 0.2900346 | 49.12 100 1.035714286 | 0.015239967 .
0.975 -0.010995 | 24.56 100 3.071428571 0.48734042 1.: \
0.4975 -0.303207 7.02 100 13.25 1.122215878 5 -
0.24375 -0.61305538 | -11.11 100 -10 #NUM! 2.5
AT cT 1.73302
Fern Crude welll  |well2  |welld  |wamw  |iady Arsyn |drinh Fern Crude wellC |well D |was |wds  |OD drug [T-D @ viability
500 0 0 0 O[  0.0000| 0.0000| 1.0000 500 0.176| 0.171| 0.347| 0.1735| 0.189| -0.0155| -0.00894
250 0 0 0 0[  0.0000| 0.0000| 1.0000 250 0.141f 0.138| 0.279| 0.1395 0.16| -0.0205| -0.01182
125 0 0 0 0|  0.0000| 0.0000| 1.0000 125 0.118) 0.124| 0242 0.21 0135 -0.014| -0.00807
62.5 0 0 0 0| 0.0000| 0.0000 1.0000 62.5 0.135| 0.128| 0.263| 0.1315| 0.122| 0.0095| 0.00548
31.25 0 0 0 0|  0.0000| 0.0000 1.0000 31.25 0.41| 0.657| 1.067| 05335 0.119 0.4145| 0.23905
15.6 0| 1 2 3| 1.5000| 0.0088[ 0.9912 15.6 1.407| 1.487| 2.894| 1.447| 0.11f 1.337| 0.77109
7.8 7 13 0 20 10.0000 0.0585 0.9415| 7.8 1.6 1.69) 329| 1.645| 0.099 1.546| 0.89162
3.9 42 52 54 148| 49.3333| 0.2885| 0.7115 3.9 1.815| 1781 3.596| 1798 0091 1.707| 0.98448,
1.95 85 % 86 261| 87.0000| 0.5088| 0.4912 1.95 1701| 1.708| 3.409| 1.7045| 0.085| 1.6195| 0.93401
0.975 140 121 126 387| 120.0000| 0.7544| 0.2456 0.975 1781| 1.978| 3.759| 1.8795|  0.09| 1.7895| 1.03206,
0.4975 151 179 147 477| 159.0000| 0.9298 0.0702 0.4975 1722| 1921| 3.643] 1.8215| 0.092| 17295/ 0.99745
0.24375 209) 184 177 570| 190.0000| 1.1111| -0.1111 0.24375 1.952| 1.746| 3.698| 1.849 0.1 1.749| 1.00870
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1C50

Spinach 60-90% NH4S02

dose (ug/ml)|x=log(dose)| T/C% | controlfa/fu=(D-C)/Qy=log[fa/(1-fa)]/(-) Intercept{ m log Dm 1C50SPNA 69
500 2.698970004 | -4.76 100 -22.01717172 #NUM! 11.028 5.7361 | 1.92256 83.66823833
250 2.39794 0.05 100 1999 3.300812794
1
125 2.09691 33.02 100 2.0286754 0.307212563 s y=5.7361x-11.028 -
62.5 1.79588 88.33 100 0.132168898 | -0.878870732 5 R2=0.9715
31.25 1.49485 99.57 100 0.004295781 | -2.366957822 1
15.6 1.1931246 | 99.99 100 0.00010001 -3.999956568 0 . . . : * . .
7.8 0.892094603 | 107.56 | 100 | -0.07028597 HNUM! 4 05 ! 15 J 25 8
3.9 0.591064607 | 104.94 100 -0.047036732 #NUM! -2 /
1.95 0.290034611 | 94.87 100 0.054052685 -1.267182729 3 /
0.975 -0.01099538 | 92.36 100 0.082682901 -1.082584292 “ e
0.4975 -0.30320691 | 103.44 100 -0.03322182 #NUM! ®
0.24375 -0.61305538 | 96.89 100 0.032093254 -1.493586247
EC50 Spinach 60-90% NH4S02
dose (ug/ml)|x=log(dose)| % inh | controlfa/fu=(D-C)/Qy=log[fa/(1-fa)]|(-) Intercept m log Dm EC50SPNA 69
500 2.698970004 | 100.00 100 0 #NUM! -2.3032 -1.78 | 1.29422 19.68898921
250 2.397940009 | 100.00 100 0 #NUM!
125 2.09691 97.86 100 0.021912351 | -1.659311032 Tl = 4.249493838
62.5 1.79588 82.85 100 0.207058824 | -0.683906258 ACTIVE
31.25 1.49485 50.68 100 0.973076923 | -0.011852827 2.5 .
15.6 1.1931246 | 38.60 100 1.590909091 0.201645364 2
7.8 0.8920946 | 25.44 100 2.931034483 | 0.467020928 l,i
3.9 0.5910646 | 18.52 100 4.4 0.643452676 0.5 L4 *
1.95 0.2900346 0.50 100 199 2.298853076 0 0‘5 ;l\\lt‘i ‘2 2‘5
05 - > :
0.975 -0.01099538 | -3.31 100 -31.17647059 #NUM! 1 \¢
0.4975 | -0.30320691 | -12.09 | 100 | -9.274193548 #NUM! is y=-17796x+2.3032
R?=0.8984 ¢
0.24375 -0.61305538 | -19.30 100 -6.181818182 #NUM! -2
AT cr
Spinach 60-90% NH4S{welll  |well2  |well3 |wason  |1n8n d@rsyn |eninh Spinach 60-90% NiwellE |wellF |wasa [wds  |OD drug |T-D N viability
500 0 0 0 0 0.0000| 0.0000| 1.0000 500 0.095 0.094| 0.189 0.0945 0.177| -0.0825| -0.0476|
250 0 0 0 o| 0.0000[ 0.0000| 1.0000 250 0076| 0082 0.58 0079 0.134] -0.0550| -0.0317
125 2 2 7 11]  3.6667| 0.0214| 0.9786 125 0655 0.724| 1.379| 06895 0.117| 0.5725| 0.3302
62.5 28 30 30| 88| 20.3333| 0.1715 0.8285 62.5 1624 1631 3255/ 16275 0.096| 15315 0.8833
31.25 88 86 79| 253 843333 04932 0.5068 31.25 1841 1798| 3.639| 18195 0093 17265 09957
15.6 0 89 121 210| 105.0000| 0.6140| 0.3860 15.6 1.838| 1.864| 3.702| 1.851 0.09| 1.7610|  1.0156
7.8 o 17| 138| 255 127.5000| 0.7456| 0.2544 7.8 2085| 1825 391 1955 009 18650 1.0756
3.9 1271 144 147|418 139.3333| 0.8148| 0.852 3.9 2005 172| 3815 19075| 0088 18195 1.0494
1.95 141 156 150 456 152.0000 0.8889| 0.111 1.95 1744 1714| 3458] 1720 0084 16450 0.9487
0.975 70| 183 177|530 176.6667| 1.0331| -0.0331 0.975 1749 1638 3.387| 16935 0092| 16015 0.9236
0.4975 188|  195|  192|  575| 191.6667| 1.1209| -0.1209 0.4975 1921| 185 3771 18855 0.092| 17935 1.0344
0.24375 211]  203| 198|612 204.0000| 1.1930| -0.1930 0.24375 1771| 1775| 3546| 1773| 0.093| 16800 0.9689
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Plate No.1 Inoculum (SFU/50ul) = 212.50
¢ 1IC50 PC:Fern
dose (ug/ml)| x=log(dose) T/C% control | fa/fu=(D-C)/C | y=log[fa/(1-fa)] | (-) Intercept m log Dm 1C50
250 2.397940009 |-250.27976076 100 -1.399552883 #NUM! 3.4307 2.96816 | 1.15583392 14.32
125 2.096910013 |-166.82744871 100 -1.599421742 #NUM!
625 1795880017 | 0.50000000 100 199 2.298853076 3
;= 2.9816x-3.4307
3125 1494850022 | 22.96825091 100 3.353836102 | 0.525541835 2 R2=0.909
1563 1193820026 | 5854610157 100 0.708055657 | -0.149932603 N //
7.81 0.89279003 61.79175510 100 0.618338884 -0.208773442 === Seriesl
o1
3.91 0.591760035 | 99.50000000 101 0.015075377 -1.821731822 5  —Linear(Series1)
1.95 0.290730039 | 126.80772611 102 -0.195632608 #NUM! 1 /
0.98 -0.010299957 | 135.53283169 103 -0.240036538 #NUM! -2
0.49 -0.311329952 | 125.51718224 104 -0.171428181 #NUM! 3
0.24 -0.612359948 | 99.32900294 105 0.057093063 -1.243416654
0.12 -0.913389944 | 116.58627564 | 106 -0.090802074 #NUM!
¢ EC50 PC:Fern
dose (ug/ml) | x=log(dose) % inh control | fa/fu=(D-C)/C | y=log[fa/(1-fa)] | (-) Intercept m log Dm EC50
250 2.397940009 99.999 100 1.00001E-05 -4.999995657 15.567 8.5655 1.8174 66
125 2.096910013 | 99.84313725 100 0.001571092 -2.803798408
62.5 1.795880017 | 7.607843137 100 12.1443299 1.084373556 Tl 0.22
3125 1.494850022 05 100 199 2.298853076 Inactive
1563 1193820026 | -26.2745098 100 -4.8059701 #NUM! .
781 0.89279003 | -23.29411765 100 -5.2029293 #NUM! , Py
391 0591760035 | -9.647058824 | 101 -11.4695122 #NUM! e
0 .
1.95 0.290730039 | -37.41176471 102 -3.7264151 #NUMI ¢ o | 1 1 ks 1
098 -0.010299957 | -31.76470588 | 103 -4.2425926 #NUMI 2 Py
049 -0.311329952 | -23.20411765 | 104 -5.4646465 #NUMI! -4 = aiecr b
0.24 -0.612359948 | -27.84313725 105 47711268 #NUM! % R? =0.9653
0.12 -0.913389944 | -42.2745098 106 -3.5074212 #NUM!
AT plate
PC:Fern well 1 well 2 well 3 WaTIN [Eh 1 syn A inh PC:Fern wellC well D HaTIU Wan 0D drug T-D ¢ viability
250 0| 0 0 0 0 0 1.0000 250 0.100 0.250 0.350 0.175|  3.094 -2.919) -2.503
125 0 1 0 1o 0.001568627 0.9984 125.00 0.899 0.750 1.649 0.825|  2.770 -1.946) -1.668
625 186 188 215 589 196.333333| 0.923921569 0.0761 62.50 1.274 1.120 2.394 1.197 2.330 -1.132 -0.971
31.25 222 241 230) 693 231| 1.087058824, -0.0871 31.25 1.430 3.251 4.680 2.340]  2.072 0.268 0.230
15.83 269)| 281 255| 805| 268.333333 1.262745098| -0.2627) 15.63 2.402 2.188 4.589 2295 1612 0.683 0585
7.81 281 243 524 262| 1.232941176, -0.2329 7.81 2.506 2365 4.871 2.436| 1715 0721 0618
3.91 245 221 466 233| 1.096470588| -0.0965 391 1.608 1.588 3.196 1.598 0.063 1.535 1.316
1.95 292 308 276 876 292| 1.374117647 -0.3741 1.95 1.396 1.639 3.035 1517|  0.039 1.479 1.268
0.98 248| 333 259 840| 280| 1.317647059 -0.3176 0.98 1.925 1.355 3.280 1.640|  0.059 1.581 1.355
0.49 274 267 245 786 262| 1.232941176, -0.2329 0.49 1.669 1.376 3.045 1.522|  0.059 1.464 1.255
0.24 266 291 258 815( 271.666667 | 1.278431373 -0.2784 0.24 1.303 1.151 2.453 1.227 0.068 1.158 0.993
0.12 311 204 302 907| 302.333333] 1.422745098 -0.4227 0.12 1.346 1.487 2.833 1.417)  0.057 1.360 1.166
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@1 1C50

2C:Cyanobacterium

dose (ug/ml) | x=log(dose) T/C% control | fa/fu=(D-C)/C | y=log[fa/(1-fa)] |(-) Intercept m log Dm 1IC50
250 2.397940009 108.4271229 100 -0.077721539 #NUM! #DIV/0! #DIV/0!
125 2.096910013 113.5850108 100 -0.119602144 #NUM! > 250
625 1795880017 | 150.2390293 100 -0.334393996 #NUM!
3125 1.494850022 | 1295045769 100 | -0.227826519 #NUM!
1563 1193820026 | 149.9603404 100 | -0.333157022 #NUM!
781 0.89279003 | 146.3716852 100 | -0.316807757 #NUMI
3.91 0.591760035 127.3822539 101 -0.207110905 #NUM!
1.95 0.290730039 121.9628272 102 -0.163679603 #NUM!
0.98 -0.010299957 | 110.8452848 103 -0.070776892 #NUM!
049 -0.311329952 | 129.1444252 104 -0.194700043 #NUM!
024 -0.612359948 | 93.0477844 105 0.128452447 | -0.891257619
0.12 -0.913389944 | 98.0341715 106 0.081255631 | -1.090146533
¢sn EC50 >:Cyanobacterium
dose (ug/ml) | x=log(dose) % inh control | fa/fu=(D-C)/C | y=log[fa/(1-fa)] | (-) Intercept m log Dm EC50
250 2.397940009 | 30.19607843 100 2.311688312 0.363929277 #DIV/0! >250
125 2.096910013 | -6.196078431 100 -17.13924051 #NUM!
625 1795880017 | -13.41176471 100 -8.456140351 #NUM! Tl -
3125 1494850022 | -25.33333333 | 100 | -4.947368421 #NUM! Inactive
1563 1193820026 | -32.23529412 | 100 | -4.102189781 #NUM!
7.81 0.89279003 | -40.23529412| 100 | -3485380117 #NUMI
391 0591760035 | -41.17647059 | 101 3452857143 #NUMI
1.95 0.290730039 | -37.88235294 102 -3.692546584 #NUM!
0.98 -0.010299957 | -31.1372549 103 -4.307934509 #NUM!
049 -0.311329952 | -21.7254902 104 -5.787003610 #NUM!
024 -0.612359948 | -30.98039216 | 105 | -4.389240506 #NUM!
0.12 -0.913389944 | -32.23529412 | 106 | -4.288321168 #NUM!
i:Cyanobacter|  Well 1 well 2 well 3 HaTI ady @1 syn @1 inh PC:Cyanobacte]  well E well F HATIU iy 0D drug T-D @ viability
250 143 131 171 445| 148.333333 0.698039216| 0.3020 250 1.143 1.495 2.6381 1.319]  0.055 1.264 1.084
125 283 184 210 677| 225.666667| 1061960784 -0.0620) 125.00 1.334 1.507 2.8408 1.420]  0.096 1.325 1.136
625 245 250 228 723 241 1134117647 -0.1341 62.50 1.890 1.738 3.6285 1.814 0.062 1.752 1.502
31.28 288 272 239 799| 266.333333] 1 -0.2533 31.25 1.662 1.488 3.1493 1.575|  0.064 1.510 1.295
15.63 312 283 248 843 281) 1.322352941) -0.3224 15.63 1.605 2.017 3.6216 1.811 0.062 1.749 1.500
7.81 305 291 596| 298| 1.402352941 -0.4024 7.81 1.439 1.988 3.427 1.713|  0.007 1.707 1.464
3.91 294 306 600 300( 1.411764706) -0.4118 391 1.644 1.715 3.359 1.680 0.194 1.486 1.274
1.95 283 312 284 879) 293| 1.378823529 -0.3788 1.95 1.469 1.526 2.995 1497|  0.075 1422 1.220
0.98 271 264 301 836 278.666667| 1.311372549)| -0.3114 0.8 1.198 1.508 2.706, 1.353|  0.060 1.293 1.108|
0.49 222 251 303| 776| 258.666667 | 1.217254902 -0.2173 0.49 1674 1457 3.131 1565  0.059 1.506 1.291
0.24 267| 273 295 835) 278.333333| 1.309803922] -0.3098 024 1152 1137 2.288 1.144|  0.059 1.085 0.930
0.12 291 288 264 843 281| 1.322352941 -0.3224 0.12 1134 1.268 2.403 1.201]  0.058 1143 0.980
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Plate No.2

Inoculum (SFU/50ul) = 230.00

m IC50 PC:Spinach

dose (ug/ml)| x=log(dose) T/C% control | fa/fu=(D-C)/C | y=log[fa/(1-fa)] | (-) Intercept m log Dm IC50
250 2.397940009 | 166.08553040 | 100 | -0.397900589 #NUM! #DIV/O! #DIV/0!
125 2.096910013 | 105.22057911 100 -0.049615571 #NUM! > 250
625 1795880017 | 112.39405174| 100 -0.1102732 #NUM!
3125 1.494850022 | 98.89055803 100 0.011218887 | -1.950050236
15.63 1193820026 | 133.09996003 | 100 | -0.248684973 #NUM!
7.81 0.89279003 | 112.36097521| 100 | -0.110011284 #NUM!
391 0.591760035 | 135.09695558 101 -0.252388778 #NUM!
1.95 0.290730039 | 112.22039995 102 -0.09107435 #NUM!
0.98 -0.010299957 | 134.67936438 103 -0.235220626 #NUM!
049 -0.311329952 | 126.28206012 104 -0.176446758 #NUM!
024 -0.612359948 | 97.84451274 105 0073131206 | -1.135897262
012 -0.913389944 | 95.62011604 106 0.10855335 | -0.964356768

m EC50 PC:Spinach

dose (ug/ml)| x=log(dose) % inh control | fa/fu=(D-C)/C | y=log[fa/(1-fa)] | (-) Intercept m log Dm EC50
250 2.397940009 36.37681159 100 1.749003984 0.242790799 #DIV/0! >250
125 2.096910013 | 1.15942029 100 85.25 1.930694388
62.5 1.795880017 | 1.594202899 100 61.72727273 1.790477089 TI -
3125 | 1494850022 | -6.956521739 | 100 -15.375 #NUM! wienllld
15.63 1193820026 | -5.507246377 | 100 -19.1578947 #NUM! Inactive
781 0.89279003 | -15.86956522 | 100 -7.3013699 #NUM!
391 0591760035 | -28.26086957 | 101 -4.5738462 #NUM!
1.95 0.290730039 | -24.34782609 | 102 -5.1892857 #NUM!
0.98 -0.010299957 | -23.76811594 | 103 -5.3335366 #NUM!
049 -0.311329952 0 104 #DIV/O! #DIV/0!
024 -0.612359948 | -7.391304348 | 105 -15.2058824 #NUM!
012 -0.913389944 | -13.76811594 | 106 -8.6989474 #NUM!

PC:Spinach|  well 1 well 2 well 3 HaTIU wdy A1 syn @ inh PC:Splnach| WellC well D WAz Wiy OD drug 0 #01 viability
250 140 148 151 439| 146333333 0.636231884| 0.363768116| 250 3.274 0.905 4179 2.00| 0.081 2.009 1.661
128 249 226 207 682 227.333333| 0.988405797| 0.011594203 125 1.203 1412 2615 1307|0035 1.272 1.052
62.5 169 260 250 679| 226.333333) 0.984057971] _ 0.0159420, 62.5 1.565 1281 2.845 1423)  0.063 1.359 1.124
31.25 195 277 266 738 246| 1.069565217|  -0.0695652 31.25 1.415 1.103 2517 1.259)  0.063 1.196 0.989
15.63 193 281 254 728| 242.666667| 1.055072464]  -0.0550725 15.63 1.671 1.666 3337 1669  0.059 1.610| 1.331
7.81 295, 238 533 266.5] 1.158695652| _-0.1586957| 781 1.360 1.475 2.835 1.418]  0.059 1.359 1.124)
3.91 299 201 590 295/ 1.282608696 _-0.2826087 3.91 1.881 1610 3.491 1745|0112 1.634 1.351
1.95 274 301 283 858 286| 1.243478261|  -0.2434783 1.95 1.701 1.405 3.106 1553  0.19 1.357 1122
0.98 295 287 272 854| 284.666667| 1.237681159|  -0.2376812 0.98 1.659 1.918 3.577 1.789)  0.160 1.629 1.347
0.49 248 222 220 690 230 1| 0.0000000 0.49 1.669 1.756 3.426 1713) 0186 1.527 1.263
0.24 261 256 224 741 247|1.073913043|  -0.0739130 0.24 1.431 1.208 2.639 1.319] 0136 1.183 0978
0.12 277 258 250 785 261.666667| 1.137681159|  -0.1376812 0.12 1.265 1371 2636 1318) 0162 1.156 0.956
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1C50 PC:Canna 1 mg/ml
dose (ug/ml)|x=log(dose)| T/C% control [fa/fu=(D-C)/Qy=log[fa/(1-fa)]|(-) Interceptl m log Dm 1C5PC
250 2.39794 84.70 100 0.180670168 | -0.743113553 >250
125 2.09691 103.85 100 -0.037116345 #NUM!
62.5 1.79588 99.99 100 0.00010001 -3.999956568
31.25 1.494850022 119.83 100 -0.165517851 H#NUM!
15.6 1.193124598 116.85 100 -0.144190683 H#NUM!
7.8 0.892094603 124.63 100 -0.197637862 H#NUM!
3.9 0.591064607 116.94 100 -0.144888164 #H#NUM!
1.95 0.290034611 117.58 100 -0.149509142 #NUM!
0.975 -0.01099538 117.48 100 -0.148819182 #NUM!
0.4975 -0.30320691 111.48 100 -0.102973307 #NUM!
0.24375 -0.61305538 111.54 100 -0.103484287 #NUM!
0.121875 | -0.91408537 115.67 100 -0.135493912 #NUM!
EC50 PC:Canna
dose (ug/ml)|x=log(dose) % inh control [fa/fu=(D-C)/Qy=log[fa/(1-fa)]/(-) Intercept] m log Dm ECsoPC
250 2.39794 99.25 100 0.00754717 -2.122215878 -3.7675 -2.376 | 1.58592 38.54
125 2.09691 88.01 100 0.136170213 | -0.865917884
62.5 1.79588 60.49 100 0.653250774 | -0.184920067 Tl => 6.49
31.25 1.49485 36.70 100 1.724489796 | 0.236660629 ACTIVE
15.6 1.1931246 25.66 100 2.897810219 0.46206994 4
7.8 0.8920946 16.85 100 4.933333333 | 0.693140461 3 :
3.9 0.5910646 0.05 100 1999 3.300812794 2 y=-2.3756x+3.7675
R*=0.8633
1.95 0.290034611 -28.84 100 -4.467532468 #NUM! 1 * ‘\‘\
0.975 -0.01099538 -54.49 100 -2.835051546 #NUM! 0 ! ' ! & ! '
0.5 1 1.5 2 25 3
0.4975 -0.30320691 -68.54 100 -2.459016393 #NUM! 1 N
0.24375 -0.61305538 -68.54 100 -2.459016393 #NUM! 2 *
0.121875 | -0.91408537 -68.54 100 -2.459016393 #NUM! 3
AT cT 157383
PC:Canna welll |well2 |well3 |wasw  [1ads drsyn |dinh PC:Canna wellC |wellD |wasou [1w&s  |OD drug [T-D #1 viability
250 1 2 1 4| 1.3333| 0.0075| 0.9925 250 1325 1.509| 2.924| 1.4620| 0.1290| 1.3330|  0.8470
125 17 24 23 64| 21.3333| 0.1199| 0.8801 125 1.649 1.81| 3.459| 1.7295| 0.0950| 1.6345|  1.0385
62.5 77 55 79 211| 70.3333| 0.3951| 0.6049 625 1845| 1.720| 3.574| 1.7870| 0.0940| 1.6930|  1.0757,
31.25 116 118 104 338| 112.6667| 0.6330| 0.3670 31.25 1.94 2.004| 3.944| 1.9720 0.0860| 1.8860|  1.1983
15.6 130 140 127 397| 132.3333| 0.7434| 0.2566 15.6 2.029| 1.841 3.87| 1.9350| 0.0960 1.8390|  1.1685
7.8 144 152 0 296| 148.0000| 0.8315 0.1685 7.8 2.280| 1796 4.085| 20425 0.0810| 1.9615|  1.2463
3.9 182 208 0 390| 195.0000| 1.0955| -0.0955 3.9 1.986| 1.871| 3.857| 1.9285| 0.0880| 1.8405|  1.1694
1.95 225 222 241 688| 229.3333| 1.2884| -0.2884 1.95 1.916| 1975| 3.891| 19455/ 0.0950| 1.8505|  1.1758
0.975 281 213 271 825| 275.0000| 1.5449| -0.5449 0.975 1.804| 1.994| 3.888| 19440 0.0950 1.8490|  1.1748
0.4975 300 300 300| 900| 300.0000| 1.6854| -0.6854 0.4975 1.827| 1.864| 3.691| 18455/ 0.0910| 1.7545| 1.1148
0.24375 300 300 300) 900| 300.0000| 1.6854| -0.6854 0.24375 1.802| 1.893| 3.695| 1.8475| 0.0920| 1.7555|  1.1154
0.121875 300 300 300| 900| 300.0000| 1.6854| -0.6854 0.121875 1.887| 1.954| 3.841| 1.9205| 0.1000| 1.8205|  1.1567,
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@ 1C50 PC:Cannal/T
dose (ug/ml) x=log(dose) T/IC% control falfu=(D-C)/C y=log[fa/(1-fa)] (-) Intercept m log Dm 1C50
250 2.397940009 78.6782329 100 0.270999568 -0.567031401 >250
125 2.096910013 94.9686997 100 0.052978511 -1.275900252
62.5 1795880017 90.6599893 100 0.103022412 -0.987068288
31.25 1.494850022 100.2217850 100 -0.002212942 #NUM!
15.625 1.193820026 100.3398319 100 -0.003386809 #NUM!
7813 0.89279003 94.3784654 100 0059563742 -1.225018023
3.906 0.591760035 102.8778394 100 -0.027973365 #NUM!
1.953 0.290730039 96.4442855 100 0.036868069 -1.433349612
0.77 -0.010299957 95.9720980 100 0.041969511 -1.377066095
0.488 -0.311329952 93.6406725 100 0067912023 -1.168053333
0.244 -0.612359948 | 100.4283670 100 -0.004265399 #NUM!
0.1221 -0.913389944 99.9266679 100 0.00073386 -3.134387041
1 EC50 PC:Canna/T
dose (ug/ml) x=log(dose) % inh control fa/fu=(D-C)/C y=log[fa/(1-fa)] (-) Intercept m log Dm EC50
250 2.397940009 75.97597598 100 0.316205534 -0.500030534 -2.9011 -1.3749 2.110044367 128.84
125 2.096910013 37.23723724 100 1.685483871 0.226724601 Active
62.5 1795880017 31.98198198 100 2.126760563 0.327718599 TI >1.94
31.25 1.494850022 30.33033033 100 2297029703 0361166611
15.625 1.193820026 2852852853 100 25052632 0.398853352 AZT ECso =1.27 x10°
7813 0.89279003 2117117117 100 37234043 0570940191 0.6 y=-1.3749x+2.9011
3.906 0591760035 | 2072072072 100 3.8260870 0582754836 || 04 Ri=084
1.953 0.290730039 2312312312 100 3.3246753 0.52174924 0.2 \
0.977 -0.010299957 | 30.33033033 100 2.2970297 0.361166611 0 ‘ ; ‘ ‘ \ ‘ ‘
0488 -0.311329952 | 2042042042 100 3.8970588 0590736961 02 = ! = 2 \2'5 :
0.244 -0.612359948 | 46.24624625 100 1.1623377 0.06533231 04 Y
0.1221 -0.913389944 | 39.93993994 100 1.5037594 0177178355 06
AT plate CT plate
PC:Canna/T| well well2 well3 WA i A1 syn @1inh PC:Canna/T| welC well D HasIM i 0D drug T-D @n viability
250 20 28 32 80| 26.66666667| 0.24024024| 0.75075976] 250 1.458 1424 2882 1.441 0.108 1.333] 0.786782329
125 78 63 68 209| 69.66666667| 0.627627628| 0.372372372| 125 1.705 1737|3442 1721 0112 1.609] 0.949686997
62.5 0 81 70 151, 75.5| 0.68018018| 031081082 625 173 157, 33 1.65 0114 1.536] 0.9
31.25 77 80 75 232| 77.33333333| 0. 0.303303303| 3125 1.862 1804  3.666 1.833 0135 1698 1.00221785
15.625 85 77 76 238| 79.33333333| 0.714714715| 0.285285285| 15625 1.794] 1898  3.692 1.846) 0.146 1.7 1.003398319)
7.813 90 85 175 87.5| 0.788288288| 0.211711712 7.813 1.755 1.721 3.476 1.738 0.139 1.599| 0.943784654]
3906 83 93 176 88| 0.792792793| 0.207207207|  3-908 1.751] 2.019) 3.77 1.885) 0.142 1.743| 1.028778394]
1.953 91 80 85 256| 85.33333333| 0.768768769| 0.231231231| 1953 1.817] 1735|3552 1.776 0.142 1.634| 0.964442855
0.977 79 68 85 232| 77.33333333| 0. 0.303303303|  9-977 1.786 175| 3536 1.768 0142 1626 095972098
0.488 80) 9% 90 265| 88.33333333| 0.795795796| 0.204204204| 0488 1.845 1606] 3451 1.7255) 0.139 1.5865| 0.936406725
0.244 97, 95| 82 179| 59.66666667| 0.537537538| 0.462462462]  0-244 1.885, 1786  3.671) 1.8355 0134 1.7015| 1.00428367]
0.1221 99 0 101 200| 66.66666667| 0.600600601| 0.399309309) 01221 1.853 1851  3.704 1.852 0.159 1.693] 0.999266679
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