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Abstract: Objective To explore the inheritance in endophytic fungi from Melia toosendan and the diversity of the genes of PKS and
NRPS and to lay the foundation of looking for the synthesis of the potential strains of bioactive substances. Methods To identify the
morphology of 39 strains of endophytic fungi separated from the medicinal plant M. toosendan; The ITS sequences and the genes of
PKS and NRPS were obtained using PCR method, compared by BLAST and analyzed by phylogenesis after sequencing. Results The
morphological identification and phylogenetic analysis on 39 strains showed that all strains of endophytic fungi from M. toosendan
belonged to 25 categories, mainly Penicillium, Aspergillus, and Trichoderma. The dominant fungus species were Aspergillus (17.9%),
and Penicillium (15.4%). PKS (12) and NRPS (6) genes were detected in this study, All NRPS genes were Penicillium. Conclusion
The endophytic fungi of M. toosendan have a rich genetic diversity and strong potential of synthesis of bioactive substances. Further
research on Penicillium and Aspergillus should be carried out.
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DNA, I 1% 55 a5 H bR U DNA (14 )5 £
KA, BF-20 CHRAEE
2.3 ITS-PCR ¥/ 1%

ITS-PCR 34t H1 51424 1TS1 (5°-TCCGTAG-
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FEFP: 94 CHiIALYE 5 min, 94 ‘CA8YE 1 min, 55 C
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Table 1 Morphological identification of endophytic fungi from M. toosendan

J& [t agns SERTES LS
A BVE SR M. TRARK. BT RIE RS, TomEEs sk SCAU-F-121, SCAU-F-191,
RGO R ECERR, WEAAR TR, PR FRTARG SCAU-F-109, SCAU-F-3,
SCAU-F-50, SCAU-F-213
KFE W% A, BgEST, REFEE SERTEEY, 3%, S8 A SCAU-F-194
WA, JEWLRIE, BBIR, Hi/NBE, 23 AEHLTFERE,
PR ARt
% g BTN aF . ek ta ., Bk bR, A AER TGN, TUmig K 2Bk,  SCAU-F-44, SCAU-F-46,
WSS ks, 3 T s 24k SR B AR TN T, GRS SCAU-F-99, SCAU-F-1,
A WRHEF, FIE SCAU-F-142, SCAU-F-27,
SCAU-F-173
TEEE )R B RKAS . HEARKKOKRE HERTHERE, B8, KEA—, SCAU-F-70, SCAU-F-133,
Ry M, UGS IR R, THEH T4 SCAU-F-91, SCAU-E-176
BAEAE)R B AR, i, WHEA  SERTEENY, BaROE; 44 SCAU-F-210
furE, e
Mk A R WM AR, WEHEST, & D ERTIRRESK, A8, #iH:  SCAU-F-77
MRbLL e, Bifa ST R, BB, AR
53
W E T A OBOR, WS, AN, B rER e, AR, Hors 4> SCAU-F-29
IR SARGNGN N AT T IR
Atk BVE R RR GO EIR, %A, SAERTEES, Gk, ks 4 SCAU-F-74
B AT BRI B
2 g B AR, Bk, WG o ERTNE, HiSdRSR, /B SCAU-F-143
R, REHZRE TR, TG, ANk
A T B AN, BEREAR, RE TERIE SCAU-F-116
[LE:2Z EEYIN
EBRWE WIHIRBE, R, BMEEG, TRAEARE, TEREE, THRET SCAU-F-57
SPIEZ SRSEIN AT, 72T P R A I 72
Wk = BESROER, B, WL, A% BRI G, B, 8, A SCAU-F-49
B, Y SHERT, A, BB
/ey WA AR, WMWK E, 1 SAmTEeE, B, AW, 242 SCAU-F-188
GREOIR, B AR P, MBI, Al
3% KR BER AT, kA i, AR S EREREESL, 08, Ak, 4242 SCAU-F-176
2B, ORI, S, AT e
TR WEAG, ARRNRAERE, 77 AR THREOAAR, /Al Ts  SCAU-F-53
Hpr EAE S A H 2 N M, M
ENE - BEERIR, KB, SAERLRE SERTHRE SCAU-F-167
T A BRGNS EIR, ag A, ¥ HAERTE, MEE SCAU-F-208

55, HMmEat

PIRRIR ALK 1), fRefs %e 21 e I A A2 F 5 e ik
AN 3LRE, BT 17 ANE. Fr Bk TR R
WHBERE. AW NTHRE Penicillium LK.
ex Frise. K% )& Trichoderma Pers. ex FR.. %)%
Aspergillus Micheli ex Fr.. ZCHEfllJ& Alternaria Nees
ex Wallr.. M2 {¢% )& Periconia Tode ex Schw.. [ff
BKEE 8 Epicoccum Lk. ex Wallr.. #ffi% )& Fusarium
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A, BB RMBHNALRME, C. D-PDA H3RIE LINKHE (0
FRITE N 14 d, RN 28 C): A, C-H%)d, B. D-Hid s

A and B-morphological characteristics by optical microscope; C and
D-colonies on PDA (culture time = 14 d, culture temperature = 28 C);
A and C-Penicillium; B and D—Aspergillus

E1 #oIRAEEEERRREEE
Fig. 1 Phenotype identification on some strains

of endophytic fungi from M. toosendan
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M-Marker 1-SCAU-F-1 2-SCAU-F-3 3-SCAU-F-12
4-SCAU-F-27 5-SCAU-F-29 6-SCAU-F-44 7-SCAU-F-46
B2 #R4E#k ITS-PCR 188K E
Fig. 2 Electrophoretogram of ITS-PCR amplication

of some strains
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SCAU-F-S0(KF281752)
EHEE(CQ120993)
SCAU-F-191(KF881755)
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SCAT-F-122(KFaR1787)
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100, S04 TI-F-158(KFER1749)
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B3 JISAEEEITS FIMNRFELER
Fig. 3 Phylpgenetic tree of ITS sequences of endophytic

fungi from M. toosendan
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AL
3.3 PKS EREMSH SCAU-F-133
HRA> TR PKS FE 38 Bk B LI 4, B | SCAU-F-176
AT HEAE 600 bp 24 e
I: SCAU-F-99
AR (XM001398484)
2000bp SCAU-F-44
000ty (SCAU-F-l
750 bp SCAU-F-173
500 bp SCAU-F-27
200p | SCAU-F-46
100 bp MR (XM748048)

M-Marker 1~8-4"#74)
M-Marker 1—8-amplification products
4 ESERRRY PKS EE Y18 Bk E
Fig. 4 Electrophoretogram of PKS gene amplication

of some strains

HAFH] 12 4> PKS HEK 7 B, v B 30.8%

W P45 20 1) PKS KR v BeH BLAST Ebxy, 45
W 2. AWFFAFHH PKS FBLS GenBank H &
&1 PKS RIS, AN 99%~100%. AHIT
FOTFFEI PKS KRB0 1T B PKS. PKS FE[A]
MREREWN (K5 Won, eflaETihdEE.
CHEE . WA R . MR, a7 AN
fth 25 ) o

Fz2 JIHAEEH PKS ER B RBE

Table 2 Similar strains and similarity of PKS genes

of endophytic fungi from M. toosendan

ik woput O g
SCAU-F-44  Aspergillus fumigatus Af 99  KF960991
SCAU-F-46 293 (XM748048) 100  KF960994
SCAU-F-27 99  KF960990
SCAU-F-1 99  KF954544
SCAU-F-173 99  KF960996
SCAU-F-99  Aspergillus niger CBS 99  KF960993

513.88 (XM001398484)
SCAU-F-70  Alternaria alternata ATCC 99  KF960998
SCAU-F-133 66981 (JX103638) 99  KF960995
SCAU-F-176 100  KF960997
SCAU-F-142 Aspergillus oryzae RIB40 99  KF960999
(XM003190451)
SCAU-F-182 Botryotinia fuckeliana 99  KF961000
(AY495613)
SCAU-F-29  Fusarium sp. x11-77-1 99  KF961001

(HQ234253)

SCAU-F-29
A R (HQ234253)
TR R (AY495613)
4{SCAU-F-182

SCAU-F-142

_
0.1

BS5 JIBRAEEE PKS BEMRFLEN
Fig. 5 Phylpgenetic tree of PKS genes of endophytic fungi

from M. toosendan
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PRI NRPS FERY G vk - L& 6, HT AT
W= #2&1E 700 bp Aidi. AWFFLIARET 6 A
NRPS FER B HEER 15.4%. K72
NRPS J£IK Fr B BLAST Ebx), 4530 W3 3. AWf
FAFEI) NRPS Fir Bt 5 GenBank ' .4 NRPS J7+%)
PIARLE IR =, A 99%~100% .

BRI 6 A NRPS HE R ()AL 51 #8 K
Penicillium sp., NIt NRPS 1) R 50 K G WA

M 1 2 3 4 5 6

2000 bp|

1 000 bp)
750 bp|

500 bp)
200 bp
100 bp

M-Marker 1~6-3" 3§74
M-Marker 1—6-amplification products

6 TEHKEY NRPS £ [F ¥ 1% B ikE
Fig. 6 Electrophoretogram of NRPS gene

amplication of strains

HhEE (XM003190451.1)
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3 JIRAEERE NRPS EF BRI E KR ABIUE
Table 3 Similar strains and similarity of NRPS genes

of endophytic fungi from M. toosendan

Gy BB AR /% BRS
SCAU-F-3 Penicillium sp. 99 KF929293
SCAU-F-109 (HQ234261) 99 KF929292
SCAU-F-121 99 KF929294
SCAU-F-191 100 KF929295
SCAU-F-213 100 KF929291
SCAU-F-50 99 KF982875

4 g

BRI, 25 Y B AR+ 5 N A BB
IR o TR ) A AR BB A 32 AR T A R
M. azedarach L. FEIMK Azadirachta indica A. Juss
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JE, T BRI SR b B A T A AR TR Y B R
ZREE AR IR e . HARAFTN T2X)
BRI B P AR TR I 90K 22 R U A e 1)
J7iEs AW TR IG5 558 oy W) 58
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