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The complete nucleotide sequence of a viroid isolated from
citrus (Citrus medica L. USDCS 60-13), designated as citrus
isolate of hop stunt viroid (HSV-cit)(1), was established. The
single stranded circular molecules of citrus viroid RNA consists
of 302 nucleotides, which can form a rod-like structure with
extensive base-pairing characteristic to the other viroids.
Heterogeneity was found in the sequence No. 207-209. The
sequence was GAG when determined from cDNAs by reverse
transcriptase dideoxy method using viroid RNA and
oligonucleotide primers (Fig.1 variant 1, major sequence). But
it was CGA when determined from two cDNA clones by M13 dideoxy
method (Fig.1 variant 2, minor sequence).

Comparative analysis of the sequence of the four HSV isolates
indicates that HSV-citrus is more closely related to HSV-c
isolated from cucumber in The Netherlands (2,3) (sequence
homology 99%) than HSV-hop and HSV-grapevine (4,5) from hop and
grapevine in Japan, respectively (sequence homology 96%).
variant 1

100

\ AAUU UUG AU A AA CG AGAfW U AA A G AA W A U C c Y C CA A UU
G66C CUCGAG CCGC GGCA GC AMA AAAAA GCAM GA GAC ACC GA6A G6 6CC CCGG GC CAC CUC GAA CCA6 MACA6 WAGA6AW 6A CG CC UGC W MGAC

CCCC GAGUM C 6C CCGWU A UCU MWU CGCCC CCA CW UGG CtCU CC CGW G6CC CG GAG GAG CW 6GUC CUCUCC CAUWUAC CU CCC AC6C ACC CA CUtCC
wxU cUuc A CUC A A G AAA CA ACA U A AACC\A U U U UA U A AA4 U

362 uCAC 46C 4 200

variant 2
100

V...,., ~~~~~~~ACACUGU I
U AAUU UUGA66A AA CAAG GAMY A C AA A 6 A u U C C V CCA A U
6666 CUCCA CC6C GGCA CC AMA AAAA GCAGG GGAC AC ACC GAG 6G GCC CCG6 GC UCUCA GAA CCA GAGA66 6U66GAGA 6A GG6 CG CCC66 GU M6AG6C

CCCC 6AGPJC C6C6 CGC CA CuU 6MUUU CGUCC CCU CUG UG6 CUCU CC CG66 GCC CG AGA0 CM AGGC CUCWAC CAUUtCC U CU CCC CC CC ACC CA CWCGU UCA CCCA A G MUCC 6 U 6C ACCCCC\ U UU66 UAWC666W
3M CC 6CAC 4 206 4

Fig.1 Proposed secondary structures of HSV-citrus (variant 1 and variant 2).
The sequence different from HSV-hop and HSV-cucumber are indicated by arrow-
heads ( >.) and circles ( 0 ), respectively.
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