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Abstract In this study we chose one judicial case of suspected injury to the pine by air pollutants as a case study, we made an
on-site investigation and preliminary morphological identification prior to molecular identifying the pathogen that tentatively caused
harm to the pine by air pollutants. The results seemed to be unsupported the charge of the injured pines by air pollutants based on the
on-site survey in the pine field and the surrounding areas. In order to figure out reasons for the dead pine trees, we sampled the
tentative disease pathogens from the branches of the pines to be observed under the microscope as well as to be incubated for
observation of cultured characters. Based on the microscopic morphology of spores and cultured characters of the pathogens, we did
preliminary determine the curse leading to dead pines that might be the Pestalotipsis fungus. To further confirm the pathogenic
species, we employed the techniques of molecular biology, the ITS molecular identification, to determine the pathogen by sequencing,
aligning and phylogenetic analyzing. The results showed that the pathogen resulting in dead pines should be the fungus Pestalotipsis
vismiae. In this case study, we conducted the phylogenetic analysis of fungal ITS sequences to have rapidly and accurately identified
the actual pathogen leading to dead pine trees, which would be the case to provide a new means for identification of forensic
evidence in future.

Keywords Pine tree (Pinus spp); Fungus pathogen; Pestalotipsis vismiae; Internal transcribed spacer (ITS); Case study; Judicial

identification
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Figure 1 Disease symptoms of the samples

Note: A: Injured tree; B: Injured needle; Arrow indicates a part
of healthy leaves
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Figure 2 Micrographs of sample’s pathogen (10x40)

J& (Pestalotipsis) F # »

1.3 BEf TS Ay, MFE. b5 R 8L
VA

K EL B AZRE AE A 5 19 1TS4 A1 1TSS AT
PCR 4 #8310 P 3RA5K 5 561 bp 1 ITS 3741, [ 41
ZiRr.
GGGGGATTTAGCGGCCAAAGACGCTGCAACTCCAGTC
AAAAGCGAGATAAAAATTTACTACGCTCAGAGGATAT
CGCAGATCCGCCGTTGTATTTCAGGAGCTACAGCTAGC
AAAAGCAGTAGGCTCCCAACACTAAGCTAGGCTTAAGG
GTTGAAATGACGCTCGAACAGGCATGCCCACTAGAAT
ACTAATGGGCGCAATGTGCGTTCAAAGATTCGATGATT
CACTGAATTCTGCAATTCACATTACTTATCGCATTTCG
CTGCGTTCTTCATCGATGCCAGAACCAAGAGATCCGTT
GTTGAAAGTTTTGACTTATTAAAATAAGACGCTCAGAT
TACAATAAAATAACAAGAGTTTGGTAGTCCACCGGCA
GCCGTTACAGGGTAAGCCGTTCCAGGGTAAGGCGCTA
CAGGGTAGGCCGTTCCAAGGTAGGGTGCACCGAGCAG
CTTCTGCCGAGGCAACAATGGTAAGTTCACATGGGTTG
GGAGTTTAGAAAACTCTATAATGATCCCTCCGCTGGTT
CACCAACGGAGACCTTGTTACGATTTTAACTTCCA

B4 Fe BT A3 e 41AE NCBI #4is 7 hidk 4T Blast
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MEEXE&5 S ZAR R i i 2 4% RIS 41
AB251916. AF377290, it 2 &5 52 E
gAY PN TS B4 AE NN JF303032
(Lysinibacilus fusiformis cT185) ITS J#41, —iciys
ARG (B 4) NRGEREAR KR 0] LUE H e
1 (1) e B8 43 AT AE AU 2 B 78 (Pestalotipsis) 7,
H.5 P. vismiae SN-3 [#] ITS [541(AB251916){E#k1k
B AL TRl — N 2 3, HEAI T, %P4 (daoxian
isolate 20100919) % 3 w Mgt 4 2 T ffi(Pestalotipsis
vismiae).

2R

P45 2 B 70 e 2 o ) e 2 T S R
IR, T R R A S I A . PR
Tt fis ARV 5 R P 3, i LA
Gy ML TRV A AR TE R I P A, TSR K AR
&, o EEINFAMPE B, PERVE, I
MK, BEATTEIRIZENAL (1997, AR BUa RS &
AE, pp.89-96)Xt 5V i X A H-B 48 2 22 B A I
PEBEAT T VAT, R ok B LA 2 B (P

F 1 FEN ITS 751K Blast LEx}

scillus fusiformis €158 (JF303032)

", g
’ C S3STIN)
Lysinibacill
b |

B 4 K ITS P30 KIEADRIITS FEAIR) NI R SEaE
Figure 4 The NJ phylogenetic tree based on the ITS sequences
of sample and the basic species

funereal). g% 2 EfH(P. shiraiana). 755
%t 2 EHI(P. foedans). HFIRFAL 2 E (P, palmarum)
4 FhEE 5. EAh, Suto and Kobayashi (1993)7%
A H A% FR L Pestalotiopsis 47 10 Ff, Bl 24
U2 BAI(P. neglecta). =R L BHI(P.
cephalotaxi). V544 2 E(P. foedans). FRIUAE

Table 1 Blast result of the sample ITS sequence

ok P BANE BME FPoVE(%) EfH & KA
Accession Description Max Totalscore  #% Evalue (%)
score Query Max
coverage (%) ident (%)
AB251916.1 Pestalotipsis vismiae genes for 18S trRNA, ITS1, 5.8S rRNA, partial 1026 1026 100 0.0 9
HM537054.1 Fungal endophyte sp.g77 18S ribosomal RNA gene, partial sequence 1024 1024 9 0.0 9
FJ481027.1 Pestalotipsis vismiae strain xsd08116 18S ribosomal RNA gene 1024 1024 99 0.0 99
EU686167.1 Fungal endophyte sp. ECD-2008 isolate 196 18S ribosomal RNA gene 1 024 1024 9 0.0 9
HMO068372.1 Pestalotipsis sp.B2 18S ribosomal RNA gene, partial sequence 1022 1022 9.8 0.0 100
AY682934.1 Pestalotipsis neglecta strain PSHI2003Endo502 18S ribosomal RNA 1022 1022 98 0.0 100
EU686116.1 Fungal endophyte sp. ECD-2008 isolate 224 18S ribosomal RNA gene 1 020 1020 9 0.0 9
EU686128.1 Fungal endophyte sp. ECD-2008 isolate 236 18S ribosomal RNA gene 1018 1018 9 0.0 9
EU686113.1 Fungal endophyte sp. ECD-2008 isolate 218 18S ribosomal RNA gene 1018 1018 9 0.0 9
EF451801.1 Pestalotipsis vismiae isolate 48JAES 18S ribosomal RNA gene, partial 1016 1016 9 0.0 99
GQ241288.1 Pestalotipsis vismiae strain KUC5020 18S ribosomal RNA gene 1014 1014 97 0.0 100
EU326213.1 Pestalotipsis vismiae isolateXSD-67 18S ribosomal RNA gene, partial 1014 1014 100 0.0 99
AF409977.1 Pestalotipsis vismiae 18S ribosomal RNA gene, partial sequence 1014 1014 97 0.0 100
AF409973.1 Pestalotipsis bicilia 18S ribosomal RNA gene, partial sequence 1014 1014 97 0.0 100
AF377290.1 Pestalotipsis hansenii 18S ribosomal RNA gene, partial sequence 1014 1014 97 0.0 100
EU076934.1 Pestalotipsis vismiae isolate 18-M-3 18S ribosomal RNA gene, partial 1011 1011 97 0.0 100
AF409961.1 Pestalotipsis sp.HKUCC 832418S ribosomal RNA gene, partial 1007 1007 97 0.0 99
EU686122.1 Fungal endophyte sp. ECD-230 isolate 196 18S ribosomal RNA gene 1000 1000 9 0.0 98
GQ119343.1 Pestalotipsis sp. SLD002 18S ribosomal RNA gene, partial sequence 996 996 97 0.0 99
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HEAT JE BOM ) 5 (MR B OB 5E, 2002, WY R4S,
21(3): 316-323; BRA #r5E, 2003; Wei and Xu, 2004).
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