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Figure 1- Phylogenetic Tree of Multiple Alignment between Trx h Isoforms of various
plants.

At: Arabidopsis thaliana- AtTrxhl (At3g51030)- AtTrxh2 (At5g39950)- AtTrxh3
(At5942980)- AtTrxh4 (Atlgl19730)- AtTrxh5 (Atlg45145)- AtTrxh7 (At1g59730)-AtTrxh8
(At1g69880)-AtTrxh9 (At3g08710); Br: Brassica rapa- BrTrxh (AAN76509); Cp: Citrus x
paradise- CpTrxh (AAP33009); Cs: Citrus shiranuhi —CsTrxhl (AAP33009)- CsTrxh2
(ABL67652); Cm: Cucurbita maxima- CmTrxh (BAC21264); Eg: Eucalyptus grandis- Eg
Trxh (ABB53600); Gm: Glycine max- GmTrxhl (ABV71991)-GmTrxh2 (ABV71992); Hb:
Hevea brasiliensis- HbTrxhl (ACI00350)- HbTrxh2 (AAD33596); Hv: Hordeum vulgare-
HvTrxhl (AAP72290)-HvTrxh2 (AAP72291); Ib: Ipomoea batatas- IbTrxhl (AAQ23134)-
IbTrxh2 (AAQ23133)- IbTrxh3 (AAQ23135); Lc: Leymus chinensis- LcTrxh (AAO16555);
Ms: Medicago sativa- MsTrxh (AAZ32865), Na: Nicotiana alata- NaTrxh (AAY42864), Os:
Oryza sativa- OsTrxl (LOC_0s01g07376.1)- OsTrx10 (LOC_0s03g58630.1)- OsTrx15
(LOC_0s04g53740.1)- OsTrx18 (LOC_0s05g07690.2)- OsTrx20 (LOC_0s05g40190.1)-
OsTrxh23 (LOC_0s07g08840.1)- OsTrxh24 (LOC_0s07g09310.1) , Pm: Picea mariana-
PmTrxh (AAC32111), Pp: Prunus persica- PpTrxh (AAL26915), Ps: Pisum sativum-
PsTrxhl (AAO12855)- PsTrxh2 (AAO12854)- PsTrxh3 (CAC42084)- Pstrxh4 (CAC36986),
Pt: Populus trichocarpa- PtTrxh (CAC36986)- PtTrxhl (EEF04165)- PtTrxh2
(XP_002323681)- PtTrxh3 (XP_002312703)- PtTrxh4 (XP_002310830)- PtTrxh5
(XP_002309192) Ta: Triticum aestivum- TaTrxhl (AAL67139)- TaTrxh2 (AAF88067)-

TatTxh3 (AAL24517), Tt: Triticum turgidum, Vv: Vitis vinifera, Zm: Zea mays.
£)




1391 ‘6}33: oLJl'n K) d) bjtg,

His- 5 His-OsTrx20 His-OsTrxl .5 54
15/31 4 17/54 16/86 .5 « OsTrx23
559 s o K Syl o ahais 5 O yls kS
bl s sl . 6/29 5 5/01
WJ5 oo A e SN 055 b s
His- His-OsTrxl .S 54 sy, g
a g b awslas 5 His-OsTrx23 5 OsTrx20
Glaessy (3 JK2) 55 a1, s
ARl S 5 eslital b edd W5 S 55
(NP USG ess ssbs sbosie 5 i
D 2 Skes Olye (3 JS2) W Ll
His- 5 His-OsTrx20 His-OsTrxl  ,all=
GSL ciS e 1) a6l 4 OsTrx23

pppS e 25 51823 s s

*

sl s s A 5 Sdye Ok
OsTrx23 5 OsTrx20 OsTrxl .S 5 4
wSA5 sl fan S Sex
S TIXh g ediS 08 05 4w b JIs
Sl Olye 4 PETLSD Slo U 4 Jll
Loyl 6 SL slaas s 5l 45 Rosetta (DE3)
L lag, U gl 5l e A iz conl IS
zl Al s S 5l s Jsles 5B PTG
J5 oo p dslome isn JS SIUT 5 a2
ssms 4 arg Lo S &40 SDS-PAGE
VU s (His-tag) postees L odiS U adlawe
PETISD el 55 (g5l 051 oSl s
b dlis bl Jool oSS gl e
Ois Bl e sl lesl s pdiegs

lo 0fsn Glp ekt G e J5S9s

0sTrxl MGSCVGKERSDEEDKIDFKGGNVHVISNKENWDHKIAEANKDGKIVIANFSARWCGPCRY 60

0sTrx20 MG-CCGSSTVDAEEHLDYSGGNVTLVT DQKNWDNTMEEVAEHGKTVVLEFSATIWCTPCRN 59

*k

0sTrx23 ---—-——---- MAARE------ GVVIACHNKDEFDAQMTRAREAGKVVIIDFTASWCGPCRE 45

*

OsTrxl IAPVYAEMSOTYPOFMEFLTIDVDELMDEFSSSWDIRATPTEFFEFLKNGEOVDELVGANKPELLZ0

0sTrx20 AAPLFAELSLEYPDIVFVSVDVDEMPELVIQYDVRATPTFIFMKNNEEI DELVGGNHEDL11S
0sTrx23 IAPVFAEYAKKFPGAVFLKVDVDELEKEVAEKYNVEAMPTFLFIKDGAEADKEVVGARKDDLIOS

0sTrxl EKKVAALADSA------ 131
0sTrx20 QEKFEQLNRPKLYDDV- 135
0sTrx23 QNTIVKHVGATAASASA 127

3 eslaal b o oS 51 OsTrxh23 5 OsTrxh20 OsTrxhl s JI s o gl i pon =2 K

e\gib.- aakaie 9 L ol aals OLES e)LL.n V), P la ﬁi 6\.@.‘3‘ BL) \.Aw.ﬁ;'....r» .ClustalWw J|J'§| r):

sl 0k 0303 0L S K, b Il

Figure 2- Multiple alignment between OsTrx1l, OsTrx20 and OsTrx23 using the
ClustalW software. The active site is shown with gray box and N-terminal Cysteins are

marked with asterisk.
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Figure 3- SDS-PAGR analysis for verification of of expression and purification rice Trx
h isoforms in E. coli. . Total soluble protein extracted from E. coli harboring pET15b-
OsTrx1 (lanes 1,4), pET15b-OsTrx20 (lanes 2,6) and pET15b-OsTrx23 (lanes 3,6).
Before addition IPTG (lanes 1,2 and 3) and 4 hours after addition of IPTG (lanes 4,5
and 6). Purified His-OsTrx1, OsTrx20 and OsTrx23 (7, 8 and 9).
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Abstract

Thioredoxins (Trxs) are ubiquitous, low-molecular-mass proteins with two cysteins in
their active site WC(G/P)PC which are involved in reversible reduction of disulfide bonds.
Plants contain several forms of Trxs. Thioredoxin f, m, x and y are found in the chloroplast,
Trxo is localized in mitochondria and Trxh is typically cytosolic. Trxh isoforms play
important roles in plants development. In this study, we describe isolation and cloning of
three cDNAs encoding different Trx h isoforms, stated OsTrx1, OsTrx20 and OsTrx23. Three
Trx h were heterologously expressed in Rosetta (DE3) - a strain of Escherichia coli. After
inducing T7 promoter with IPTG, proper amount of recombinant proteins were produced. The
recombinant proteins were purified by affinity chromatography. The recombinant Trxh
isoforms were analyzed for their ability to reduce Insulin — an electron receptor substrate for
Trxs- and DTT, as a primary reducing agent. All three isoforms were active, but the rate of
reduction varied among different reactions. The existence of observed variations can reveal
different functions for thioredoxins in plant system.

Key words: Rice, Thioredoxin, Cloning, Heterologous protein expression, Insulin, Reduction
activity.
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