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Resuscitation promoting factor (Rpf) is a protein that promotes the growth of
active dividing cells and resuscitates dormant non-dividing cells. An exclusive and wide
distribution of rpf gene homologs within Actinobacteria suggested that Rpf may have an
important role in the life cycle of non-spore forming bacteria, in which little is known
about the mechanisms controlling dormancy and re-growth. However, only purified Rpf
proteins from three species have been studied. To understand the roles played by Rpf
especially in respect to the diverse habitat of Actinobacteria, searching for other
functional Rpf within this group becomes essential.

Previous study in this laboratory revealed that Tomitella biformata AHU 18217,
a novel non-spore forming Actinobacteria isolated from permafrost ice wedge,
possessed rpf gene homologs. The deduced amino acid sequence was 44.9% identical to
RpfB in Mycobacterium tuberculosis, the closest functionally tested. The objectives of
this study were to determine the function of Rpf from 7. biformata.

Biological activity of Rpf from T. biformata

Incubation of 7. biformata in oxygen-limited conditions in modified minimal
medium (mMMF) for 60 days resulted to the formation of non-dividing cells, in which
approximately 99% of the cells lost cultivability on agar medium but retained
membrane integrity and exhibited a distinct morphological characteristic in TEM.

Recombinant Rpf (tRpf) of T biformata, expressed in Escherichia coli, showed
activity in promoting growth in a low initial concentration of dividing cells and
resuscitating non-dividing cells by reducing the lag phase in mMMF culture. However
higher concentrations was required to produce activity compare to other known
functional Rpf indicating that this Rpf was active but not identical to previously studied
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Rpfs.

Bioinformatics analysis indicated that 7. biformata Rpf was placed in
monophyletic branch within the RpfB subfamily. The genomic structure of Rpf in T.
biformata also differed from M. tuberculosis RpfB in the number of DUF348 domain
and length of linker region between the second DUF348 domain and the G5 domain.
These differences might contribute to the functional variation of I. biformata Rpf.

Rpf as a growth factor to promote colony formation of environmental sample

Recombinant Rpf was used for the cultivation of permafrost ice wedge sample.
The colony formation unit on plates amended with rRpf increased rapidly and colonies
appeared earlier than non-amended plates. Two prominently increasing colony types
appeared on Rpf amended plate were related to Brevibacterium sp. and Arthrobacter
rhombi F98 based on partial 16s rRNA analysis. This result indicated that Rpf from 7.
biformata had a cross species activity. In early incubation period, the addition of
exogenous Rpf protein might promote growth of other dividing cells.

This research exhibited that Rpf from 7. biformata had a cytokine-like activity
but genetically different from other functional tested Rpf. It also shows cross species
recognition within other member of Actinobacteria. This study provides the evidence of
functional differentiation of Rpf produced by the member of Actinobacteria and
possibility of using Rpf as a growth factor for isolation of Actinobacteria from
environmental sample. '
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Functional analysié of resuscitation promoting factor
from Tomitella biformata AHU1821"
(Tomitella biformata AHU1821" DR 4§ 2 B EERHE K F O ¥EREIRHT)

BFRIIEXI07E. K16, F6. SENSRD. BERLEAMLINTNS,

HERERFRpDINERICHRT SMBOEFTZREEL. KIRRRBIZH DI
AEHRERBETBZYNIVETH 3. npfBETREQ/ B2 E5T7IF )/
NI FUTEAREGIIES AT EHENITENS, Rpf¥ NNV BRZDT ) —
TOMBOEFBRICEERRINERLETEAS EFHEINSA, EFEHET
FARIRRECHBEOHEEEIC OWLWTHIDHSNTWEW, YV EE
LTHERIN, BEEEINEND SN TNIIBOMBEOpREETIL. ThEN
DEE. BEFHEEICEVEDD., BHECEROHIMNRHRLRD. FiIZ. 7
DFINITUTHOEERERRESERTSE. Rpf¥ N EOREEE
L., BHRIMAEYMERZEET 2012, ZOMICBUT 28k 4 72 BREMRpf 2
BRELENTAZENBRERIRTH 5.

UHARBIIBTIRITHEICEL D, KARLKEN S Bl N5 E3F
R B Tomitella biformata AHU1821T 2rpfBETFHREOQ T 2H DI EHALMN
Eirol. HET I ) BESIX. Mycobacterium tuberculosis?T’FF DBLRIDIEED
D SNZRpBIZEDIEHETH D, 44.9%DHEHZRL -, ABIZEOBMIZ
Z DT biformataRRpfDEY)FHIBEELZHIT TSI ETH 5.

1. Tbiformatati R RpfD 4 W) EHITE 1

EYEREERE DD, ETHEIRREBOMEMIZFET LI E0FR
BRTHo . WER/NEH (mMMF)T 603 . BBRHIR&LHT CTHRET S L.
T. biformatalIFE 3 FHREABIT L7z, ZOREBTIZHN9% DN R EH T
J0=—EREERZ RS 20, BHRAHIIRE-NTHED., £/~ BBMNETFEK
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FETOEETI., BRELRREBNREERL .

Escherichia colifz UNRhodococcus erythropolis THIR S 87T bzformataEEﬂE@;fﬂ
A¥a Z Rpf (RpHIE. DR TE M ZENFHBE TEE L Z=-mMMFE#1IZ
WTHEH2E< LREREERAZRLE. EREFRREBOMBERETD I?J
BEh CTHFEREZE LEBOYMRERLEZ. LOLRNS. fOBLAIDEEERE
PERpfE AR, FBEHEZRTOICLDBENEBENKRELRSIENS,. TORpf .
HEERE - BEEEZFDONETHIE TORpFERIZETIXRN T EAVRB I N,
7~ rpBETHREDY OmRNAIX. ThiformataDFMEIEFEMOBIBREZ N, T
DBREGEFNEELZEBRPTRIEL TWASEEZ SN,

NEINEZ2YT ) LBFINSEBESNSBEADH 5 NITIHEBRpEFNZHNWER
ERAT TV, T biformata®Rpf HRpfBY T 77 I U—HNTHMIYEL=RREIZBL
TWAZEMNRASMNERS T, /=, T biformataHKRpfD = FHE:1EIX. DUF
348 R A A 2 D¥L2DHDDUF348 R AA 2 EGS K AA E DY 25 —fikiZ
B L TM. tuberculosis®RpfBE Bz > TWiz, TS5 DENWAT biformata Rpf
DEREEEDBVWICEE L TWSONH LN,

2. REY >IN oan=—RzZRETIEFRTEL TORpf

E. coli 2 WX R erythropolis FEE R TH SN/ BH X RpfE kALK
Y TINVOERICAWE, RpfZ MA =R ETOCFUIRRREIZ EH L. FEF
MOFRELR, KOBR IO —FERMBE SN, Rpf M7 L — bk LICE
NEBW|EITEMY 520030213, 16S IRNAMEHTIZ XK % & Brevibacterium sp.
& Arthrobacter rhombi F98 (Zii& TH o7z, Z DRERIXT biformatatikRpfH%iE
BRI L THEENHD I 2Rz, BRYBEREIC, SARRpfE2MZ 5T &
THOPTIREBIZHIMBOEFTE2RELZEEZS5NS,

BWFFRIT K D ToiformataBiRRpfid T 1 M A UHREHZF> TWAE I EAURE
Nz, LML, BIZHEE N TV SEEENRpIE I F OEH R B G FREENE
Rol., iz, TIVF/NIFUTHAOMBICMNL TEEZFOILHHASS
ERolr. BRAEL. TIF NI T U7 HRRpfOBEEEN ML L TV BEEH &,
REYNESTIVFI/INITIVT2HETHOOEFTRFEL TRpMAMEZL S
nJEEEZ R L 7.

Lo T, FEEE—MI. Indun Dewi Puspita’iB Lt (B%) OZEMEZITHDIZ
THREBRZETDIHDERDE,
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