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Simple sequence repeats (SSR) are widely dispersed throughout eukaryotic genomes, highly polymorphic, and easily
typed using polymerase chain reaction (PCR). The objective of this study was to determine the polymorphism of different
Chlamydomonas reinhartdtii strains and to determine the mode of inheritance of the SSR locus in Chlamydomonas. A
genomic DNA library of C. reinhardtii was constructed and screened with a radiolabeled (AC) probe for the selection of
(CA/GT)n repeat clone. Selected clone was seqeuenced, and PCR primer set flanking (CA/GT)n sequence was constructed.
PCR was used to specifically amplify the SSR locus from multiple isolates of C. reinhardtii. The locus was polymorphic in
some of the C. reinhardtii isolates. However, the locus was amplified only 4 of 6 isolates of C. reinhardtii, not in other 2
isolates of C. reinhardtii, suggesting that this locus is not extensively conserved. A simple Mendelian inheritance pattern
was found, which showed 2:2 segregation in the tetrads resulting from a cross between C. reinhardtii and C. smithii. Our
results suggest that this simple sequence repeat DNA polymorphism will be useful for identity testing, population studies,
linkage analysis, and genome mapping in Chlamydomonas.
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(CA/GT)n3} Ze| no] 106002 77 W3] WEsHe
937 Mde] 9l 4= short tandem repeat (Edwards et
al, 1991), microsatellite (Litt and Luty, 1989), X simple
sequence tepeat (SSR) (Jacob et al, 1991)2}x o} UwtA
°2 SSRE AIMNE AFe] WA A He glon
(Stallings et al, 1991), & o3& vtebfi3L (Weber and
May, 1989), polymerase chain reaction (PCR)¢l| 2]siA 437
F23 4 A

Restriction fragment length polymorphism (RFLP)o)] 1]}
SSRE AgAH oz v B dd <A (Allele)E 7HA 3 9]
t}. Randomly amplified polymorphic DNA (RAPD)2] t©}3
Hqae 4 AR &A1Y Hiel oPHTAE THA
A ERe FEHAAA g ubde SSRE FE-¢4

oA olg A FRATA Frel Asshed o
we oy 9y g+ s

AEM= 2 F(Akkaya et al, 1992: Rongwen et al,
195), EvlE(Arens et al, 1995), "(Roder et al, 1995),
2] % (Zhao and Kochert, 1993) S0 A] SSRe] B =glw}
Zeu} 2ol [ SSRY| ©hy kel T|ajAE obA B
2% w7} ¢lvk. Chlamydomonas reinhardtii®] £-%13% Ake]
o & £fEg o & 47397 & SSR DNA
9471 M9 EA AFE ZARIE dol §-4-31. Morris
et al (1986)> C. reinhardti®st opjel o}2 A3} Ay
AE2 (CA/GT)ng EA &9} Southern blotting22 1
£2& C. reinhardtii7} ©t& ol AJEH¥ © @€
(CA/GT)n ¥ NE& grdae s HAssd
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opebA] B =52 (1) C reinhardtiiol A2} (CA/GT)n &
A o], (2) SSR #$](locus) & FE317] $18 PCR primer
<) m, (3) & & C. reinhardtii zﬂioﬂﬂ o] & #4919
o}s Al (4) Chlamydomonasoll A . SSR #3}¢] 4
13

FAHg 2Tl 2 AR e %sgs}o;zar.
HE oy

=2 MNE

ME o =4

89, CC-125, CC-1
Al# oA alL5] zﬂ

\:0

] A Bel®l C. reinhardtii A% (UTEX-
, CC-2342, CC-2344, CC-2931)2} A
(CC-299} CC-1373z}2] Wrfel| Al A

X % progeny) & Chlamydomonas Genetics Center

(Department of Botany, Duke University, Durham, NC

2070) 2. 2 4E Akt Table 1).

Table 1. List of Chlamydomonas speices and isolates used in this
study.

Species Group Source?

Chlamydomons reinhardtii Dangeard
Chlamydomons reinhardtii Dangeard
Chlamydomons reinhardtii Dangeard
Chlamydomons reinhardtii Dangeard
Chlamydomons reinhardtii Jarvik
Chlamydomons reinhardtii Jarvik Euchlamydomonas  CC-2344
Chlamydomons reinhardtii Dangeard Euchlamydomoenas  CC-29
Chlamydomons smithii Hoshaw & Ettl Euchlamydomonas CC-1373

Euchlamydomonas UTEX 89
Fuchlamydomonas  CC-125
Euchlamydomonas ~ CC-1418
Euchlamydomonas  CC-2931
Euchlamydomonas ~ CC-2342

aCC: Chlamydomonas Genetics Center, UTEX: University of Texas Algal
Collection.

ZA) A Ex= W3 Woods Hole (WH+) v x| (Fawley et
al, 1990)o A weFsldct. C. reinhardti®} C. smithii 3vf 2
progenyx 2 pg/mL nicotinamide® F 3§ 3}l= AA tris-
acetate-phosphate (TAP) #}Z] (Gorman and Levine, 1965)9]|
A1 19°Co A&l Fx7 2 vt

Genomic DNA F=

Chlamydomonas HH Fol 20 mLE 94 &8 (5000 xg, 5
£)3ted 05 mLe] 3% <& (100 mM Tris/HC], 50 mM
EDTA, 500 mM NaCl, pH 7.5)¢] #etsloic). detolof 45
HLel 209 SDSE A7hste] 65°ColM 1087 A=d o9&
$2] phenol:chloroform :isvamyl alcohol (25:24:1)-2 g3}
o FAstdet 4Fe AAS A FHE &7 isopropanol
S A7 F Al Felste] 34l DNA pelletd 70% &
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agarose A At A 300-500bpe] A H-2 MERmaid kit (BIO
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¥ oaog F23%) t}L Sequenase Version 20 (Amersham,
Arlington, Heights, IL)& A}-8-8le3 DNA sequencingd}<lth

A

Primer, PCR =711} 244
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Cambridge Center, Cambridge, MA (2142)E A}-&-3}e] A
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primerE F813tgich 25 pl2] PCR #lg2 1X PCR
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Figure 1. PCR amplification for
(CA/GT)n repeat. Targeted

TGGCGCACGTGTGGCTGC GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG | (CA/GT)n repeat locus  was

amplified with forward and reverse
primer.

TGTGTGTGTGTGTGTGTGTGTGTGTGTGT] ACGGCGGACGGGCGCGTGTGTACGGC

NTNCCGCACATGCAGGACGTGGAAGTAGC
<——-—- GTACGACCTGCACCTTCATCG
Reverse Primer

C. reinhardti DNA2] (CA/GT)ng& E&3L3 gl= clone
57‘<°]-LH7] 238)¢d genomic library:= #P& gl zhda)g]
AC)uZ probeE o]£3}¢ dot blot ¥ S22 screen 3}9iTh
2% clone- sequencingdled (Figure 1) L 9714 Yg AHR
GenBank sequence data basee| accession number
CRUZS 2. 2] AFslodv}. (CA/GT)n ¥FE- A9 2] markerE.
N SEE AAS] RaA 2 U Ad sl Qe
DNA 94714 9¢ 77 =239 PRIMER Version 05
2 A}E-3lo] forward primer: TGGCGCACGTGTGGCTGC,
reverse primer: GCTACTTCCACGTCCTGCATGS] primer
setZ ¥ o} & o] 137 bp DNAS PCREF3}4ich
(Figure 1).

rir rﬁ: = e

C. reinhardti®] MZ CI2 HEZE0|Me Cladsiat
Morris et al. (1986)2] hybridization 1= C. reinhardtii
Aol o] (CA/GT)n W8 Mol HaF EAtE ety
‘4 oyl A|A| 8l o] W79 A& C reinhardti®] ©}3
2 2abhe Aol9sh 429 PCR primerd ol 83
& DNAE 719453l AR A3 (CA/GT)n 4]
CC-?342% g2 AlEH gA4g 2olE M, 64%F

C-141837} CC-2031)2 PCR &Za] 57| ¢kglc}

Figure 2. PCR amplification products for C. reinhardtii isolates for
different geographic locations. M: 1 kb size marker: lane 1, UTEX
89: lane 2, CC-125: lane 3, CC-1418: lane 4, CC-2342. lane 5, CC-
2344: lane 6, CC-2931.
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e8] (C. smithii)o] vH(Harris, 1989). 1. + AEL oF M0
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Figure 3. PCR amplification products of DNA isolated from 3
different F1 tetrads of a cross between C. reinhardti mt- and C.
smithii mt*. R, C. reinhardtii mt-: S, C. smithi mt+: O, progeny
containing C. reinhardtii allele: ®, progeny containing C. smithil
allele.
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