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1. AAREANFERERREFIBERS

Table 1. Cordyceps militaris isolates and accession numbers of DNA fragments used in this study

GenBank accession No.

Isolate Source

Mitochondrial DNA nrDNA ITS  MATI-1-1 MATI-2-1
V26-16 Company KP722511 KP721236 — KP721273
V26-17 Company KP719097 KP721237 KP721256 —
V404 Company KP722512 KP721238 KP721257 —
V40-5 Company KP722501 KP721239 — KP721274
CM09-9-24 Panjin, Liaoning, China KP722496 KP721240 KP721258 KP721275
CM09-31-28 Panjin, Liaoning, China KP722513 KP721241 — KP721276
CM552 Benxi, Liaoning, China KP722502 KP721242 KP721259 KP721277
CM556 Sichuan, China KP722503 KP721243 KP721260 KP721278
CM494 Sichuan, China KP722504 KP721244 KP721261 KP721279
CMA Jinzhou, Liaoning, China KP722497 KP721245 KP721262 —
CMo1 Unknown KP719096 KP721246 KP721263 —
CMO02 Unknown KP722508 KP721247 KP721264 —
CMO5 Unknown KP722509 KP721248 KP721265 —
CMO06 Unknown KP722500 KP721249 KP721266 KP721280
CMO7 Unknown KP722498 KP721250 KP721267 —
CMO08 Unknown KP722510 KP721251 KP721268 —
FO1 Unknown KP722499 KP721252 KP721269 KP721281
FO2 Unknown KP722505 KP721253 KP721270 —
F03 Unknown KP722506 KP721254 KP721271 —
CMB Unknown KP722507 KP721255 KP721272 —
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F2. AARERNSIYRYT EEG
Table 2. Primer sequences and amplification conditions used in this study

Primer Annealing Expected

Fragment Primer sequence (5'—3") Note
name temperature /°C size/kb

cob cob-F ATAGTACCCAAGCTAGTGCGT 53-50 1.6/2.9 Mitochondrial DNA fragment
cob-R TTTAAGATAATGGAGGAATCGAACC

coxl cox1-F3 GGATGTTACGCACGCCTATT 54-51 2.0/3.0 Same as above
cox1-R6 GAAGTATTAAGCTCTGCCATTGAG

cox2 cox2-F GATGGAGGTGGGTGTGCTAT 55-52 0.95/2.0 Same as above
cox2-R CATTCGTAGTGTCTTGTTCTACCAT

cox3 cox3-F1 TGTTCGATTCATTTTAGAAACCAT 5349 1.0/2.3 Same as above
cox3-R1 GTGGAACGCTATTGTTTTACCTTT

rnl-il rnl-il1 F1 TAAAGTTAGACCCGAAGCCTAGT 54-50 0.3/1.5 Same as above
ml-i1R1 TTTGCCATTCCGAGTCTACAT

rnl-i2 rnl-i2F1 AAATTGGGGAATCGTGAAG 5249 0.3/1.5 Same as above
rml-i2R1 TGGACAAGGTTTCGGTATATTG

rnl-i3 rnl-i3F1 TTCGGGATAAGTAGGGCTCAT 55-52 0.4/1.3 Same as above
rnl-i3R1 AGCTGCATAGGGTCTTCTCG

rnl-i4 rnl-i4F1 GCAGGGCATAGGATCACAAG 54-51 0.4/2.2 Same as above
rnl-i4R1 AACAGGGCATATAAACAACAGGT

rns-cox3 rns-F2 AAATAGATGTCGGTTCGATGCT 5349 0.5/1.2 Same as above
cox3-R2 TCTTGAAAATGGCTTCTTGTTG

cox2-nad5 cox2-F1 GATTCAGATTTAGAAGATGGTGGATT 54-50 1.5 Same as above
nad5-R2 ACCTACTTGTGAACTTTTAGCCATT

nad3-cox2 nad3-F1 TAACTGCAGGGTTTGTATTCG 5349 0.9 Same as above
cox2-R3 TCTATTAATCCTTCCATTTGTGGAG

cox3-trnS cox3-F2 GCCGGTATTTTATATTGACATTTTG 5349 1.3 Same as above
trnS-R1 TCGAACGGATGCAGGTTTAT

MATI-1-1 MATI1-F1 AGCACAACCTTTCCTGTTCG 5451 1.7 Nuclear DNA fragment
MATI-R1 CCTGAGTGTTGCCATCTAATTTC

MATI-2-1 MAT2-F1 CTCCATTTCCTCCAGCATTC 53-50 1.1 Same as above
MAT2-R1 TCTCATCCAGCTACGCCTCT

DA ITS TS5 GGAAGTAAAAGTCGTAACAAGG 54 0.6 Same as above
1TS4 TCCTCCGCTTATTGATATGC

For those DNA fragments with two annealing temperatures separated by a dash, PCR was first performed at a higher temperature for 5 cycles, then at a

lower temperature for remaining cycles. Except primers ITS5/ITS4:22) | all primers in this table were designed by the authors.
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Table 3. Nucleotide variations on different DNA fragments

Total no. alleles

No. Length range Max. genetic
Fragment Variable site® (frequency of the most

isolates /bp distance

dominant allele)

cob 20 1454 -2711 19 (13, 6) 5 (10) 0. 008
cox1 20 1811 -2862 15 (9, 6) 7 (10) 0. 004
cox2 20 837 - 1963 15 (10,5 ) 6 (10) 0.011
cox3 20 943 -2156 11 (0, 11) 3 (15) 0.012
ral-il 20 173 - 1365 6(4,2) 4 (10) 0. 006
ral-i2 20 1437 - 1443 3(3,0) 4 (13) 0. 002
rnl-i3 20 294 - 1187 0(0,0) 2 (19) 0. 000
rnl-i4 20 279 -2107 7(3,4) 6 (9) 0. 001
rns-cox3_Long” 16 1095 1(0,1) 2 (15) 0. 001
rns-cox3_Short” 4 402 0(0,0) 1(4) 0. 000
cox2-nad5 20 1352 -1353 17 (17, 0) 4 (11) 0.011
nad3-cox2 20 774 - 784 16 (16, 0) 4 (10) 0.019
cox3-trnS 20 1376 - 1395 10 (10, 0) 3 (15) 0. 007
Total mitochondrial fragments

20 12582 - 19318 119 (85, 34) 9 (6) 0. 006
excluding rns-cox3°
nrDNA ITS 20 528 1(0,1) 2 (19) 0. 002
MATI-1-1 17 1480 5(4,1) 4 (11) 0. 003
MATI-2-1 9 820 2(2,0) 2(7) 0. 002

*Values within parentheses are the number of parsimony informative sites and singleton sites, respectively.

"For rns-cox3 , the larger sequence (rns-cox3_Long) and the smaller sequence ( rns-cox3_Short) were analyzed separately due to their lack of identity.

“Due to the lack of identity between the two different-length rns-cox3 sequences, rns-cox3 was not considered when analyzing all mitochondrial fragments.

In fact, even considering rns-cox3 did not affect the number of inferred genotypes.

2.2 SNBFRANEFRHUFEINEZRIEER
XFFA WS FIERLIA DNA B, AT HL
THBTFEANE FXAFIAERE(E4),
AN T I, R g A% 5L B A 1R RNA
SR EL A AE R R AR S i L R AR Y 1
% YA DR AN I T XA AR S A6 s B AR

Z o BN T I R g N RO R
RNA JE[H 225 A K, X H G, S 81 X
RPN 5 5 DX A9 A8 S A0 24 XA RNA SN, A
XA K E TR T IX, M TR T
A R EEIR , N T H P A ) KA a2

A A%
R4 7%
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T4 FEFEAEEKELHE DNA REIMNEFEMA S FROFILERILR
Table 4. Comparison of different C. militaris isolates on exonic and intronic regions of mitochondrial DNA fragments
Exonic region® Intronic region®
Isolates with
Fragment introns Length/ Variable Indel Amino acid Length/ Variable ~ Indel ~ Amino acid
bp sites sites changes bp sites sites  changes
cob 11 1161 2 (8) 0(0) 0(0) 1256 - 1257 6 1 2
coxl 14 1593 4(9) 0(0) 0(0) 1051 4 0 0
cox2 1 750 6 (9) 0(0) 0(0) 1125 4 0 0
cox3 1 810 (11) — (1) 1213 — — —
rnl-il 10 173 1 (1) 0 (0) — 1191 - 1192 5 1 1
rl-i2 20 202 0 (0) 0(0) — 12351241 3 6 242°
rnl-i3 1 294 (0) — — 893 — — —
rnl-i4 19 279 0 (0) 0 (0) — 1821 - 1828 7 7 2

* When comparing exonic regions, we compared for both intron-containing isolates (outside parentheses) and all 20 isolates (inside parentheses). When

comparing intronic regions, we only compared for intron-containing isolates whose numbers were given in the table. It’ s noteworthy that some intergenic

regions were also amplified for some fragments, but nucleotide variations at those regions were not included in this table.

b The first number before the “ +”

2.3 BEEZHUESHSFRIZEENXER
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Figure 1. Permutation analysis showing the relationship between

the number of assayed loci and genotype diversity. Each data point

shows the mean and standard deviation of genotype diversity from

1000 permutations. The standard deviation values are too small to

be visible in the figure.

3 it

ZORIR DNA i T AT B R i AL 3 4™

sign is the number of amino acid substitutions and that after the “ +”

sign is the number of amino acid indels.
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Determining mitochondrial molecular markers suitable for
genetic diversity analysis of Cordyceps militaris

Yongjie Zhang'* , Lihong Guo', Shu Zhang', Xingzhong Liu’
'College of Life Sciences, Shanxi University, Taiyuan 030006, Shanxi Province, China
*State Key Laboratory of Mycology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

Abstract ;[ Objective] To screen efficient molecular markers suitable for genetic diversity analysis of Cordyceps militaris
from mitochondrial DNA. [ Methods] We amplified 12 mitochondrial DNA fragments and 3 nuclear DNA fragments from
each of 20 C. militaris isolates and analyzed nucleotide variations on these DNA fragments. [ Results] We revealed a
greatly higher genetic variation in mitochondrial DNA fragments than in nuclear DNA fragments. Specifically, C. militaris
isolates exhibited intron presence/absence diversity in some mitochondrial fragments, and more variable sites were found in
mitochondrial fragments than in nuclear fragments. The extent of nucleotide variations also varied by mitochondrial
fragment, and intronic proteins seemed to be more vulnerable to amino acid changes than exonic proteins. Genetic
diversity increased with the number of molecular markers used. [ Conclusion] We recommended using (in order) nad3-
cox2 , cox2-nadS, cox2, cox3, cob, and coxl for future genetic diversity and population genetic studies of C. militaris.
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