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Abstract: To identify reference strain CMCC(F)98003, which cited in Chinese Pharmacopoeia (CHP),
polyphasic approaches including morphological features, Biolog identification system, ITS rDNA se-
quence, specific positions based on the ITS region and B-tubulin gene sequences analysis were used.
Results indicated that CMCC(F)98003 was identified as Aspergillus niger and consistent with the sci-
entific name in CHP. Although A. brasiliensis is close to A. niger, they have been classified as two dif-
ferent species and their morphology, phylogenesis and metabolic profilies are distinct. To maintain the
consistency of international Pharmacopoeia, whether CHP replaces the new representative of filamen-

tous fungi strain is worth studying.
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Ja'nos Varga %5 A\ &3 T €041 il 25 (%) 8 Fh B PG il
%% (Aspergillus brasiliensis sp. nov.), 1% = 755 B
B (Aspergillus niger)TE 7 22 M fr HARHE IR, TRME
A% GE TR 28 2 R S R A o3 B T T A T 4 5 R
XA 7 il Y K e A5 RO S 2 oy SR h B 1
PRI AT TR 20 J& T2 ARl R A, B il R R0 EL VY
%% . 20084F, Jan Houseknecht 2 \ @3 TE B
Biolog B JEFI FH /347 . 5.8S tDNA ITS [X JF# 41 K 45 5
P BRIE T . Rep-PCR 43 Hr &5 3 140 25 45 JL A 10 %
FEFEAR, W)z N 5 25 BRURE AR o i AR
HETR AR ATCC164043E1T T Z AH % E /3 Hr, 45 HR%E
HH, ATCC164045 [ 7 il B A5 20 B bk TMI 3817277 Y
F RN R B 58 4T A, 5 Rl E R
ATCC16888 NI 77-7E 22 5, ATCC164044% H g it 45 M
B PG A

Bl 5, ATCC X ik Bk 1 A 9 BL 22 24 BR b AT T 3
IEML 20 1047 5 Bl 25 9 61 R 50 0 (WDCM) i
Hl CEEFREEA XS H R EH ) R T
FHFZFRE), 20104 i € 2 25 91 ) A X6 330 1k BT
774, Mo CEEZM) dss—kkTE 2 i brifE
BRARLC

CMCC(F)98003 J& { "FEZ5 8 ) rf iy 2L i 5
R, AR SCRATEA #5047 Biolog 4 A a4 9
Y RS ITS iDNA X JF 5 5341 SRR A 1 3
Brof B- i B B T 8 b R, X
CMCC(F)98003 #4172 MR % %, LABA & pn i e
PRAGRF 2= P R P

1 FRE

1.1 EH
MAREE A niger CMCC(F)98003, I A i [E 24

s A 0 )t A T v I I A T R 0
1.2 EFERRF

A [CE BT B IR 55 7 % (Czapek yeast extract
agar, CYA): K,HPO, 1 g, & Rk 10 mL, Bt
T2y 5 g, HEWE 30 g, BiiE 15 g, 281K 1000 mL.

2 R 46 W C )7 NaNOs 30.0 g, KCI 5.0 g,
MgS047H,0 5.0 g, FeSO47H,0 0.1 g, ZnSO4 7H,0
0.1 g, CuSO,-5H,0 0 .05 g, JGHi7K 100 mL,

2%2¢ ST R SR FE (2% ME): FREX 20 g A+
R (#LP0039B), 18 g Biifis; fnzEifk %
1000 mL, &, AHETHE pHHE 5502,

TR A BB UIR B 72 5 (Potato dextrose agar,
PDA): ML KIS E 200 g, VI fnK
1000 mL, 7&# 30 min; U85 DHEEH, IEWANE =
1000 mL; fin##bE 20 g, Bils 15 g.

75% T/FE.IF P AR HES . FF-IF 3R . FF
(100 L)% 5E -4 FH Biolog /2 H]; Tug DNA
4 . dNTPs. DL2000 Marker W [ KA A= b FHE
A RRA T, GoldView W [ b5t € 1 BE I I H AR A5 R
ANHE BB K WE Merck 2R HAfb2525 5,
53y BT s e B Vs T
2 Jik
2.1 FEFETE

FERNEF PRI 75 T )RR = SR T CYA F
MLEFFEHE, 25°C B5 9% 7 d MEIFD R B - 41E, 6
FEWEE AR WikEE . WiEE . B IR
BT, 55 5 [ s B9 BB AT A% 1l A S PO S SR 38
FHZLIR 2R W0 5 0 1, T8 38 Y 2% W AUsE T g T
ICSEANERAE, A FE A TFk . T = Aaghig .
(B SN 0 N 2 o e
2.2 Biolog ZBMWENEERFLEE

Biolog 4 [ sl 1 % i 7 40 % o ih 5 1 7 1k
Z: WL SCHR 8]

2.3 E[E4H DNA 2B

faifb CTAB LB 4 DNA 2 WL SCHR[9]-
2.4 ITS rDNA XF5I3 1 &6

PLTE Bk CMCC(F)98003 F K 41 DNA AR, LU
ITS4 1TSS N514, #47 ITS IDNA X ¥4, 5|4
J¥ 5 24 ITS4: 5'-TCCTCCGCTTATTGATATGC-3';
ITS5: 5'-GGAAGTAAAAGTCGTAACAAGG-3'1,
PCR B WRY AR Z S 100 uL, 10 x § 35 2% o
7% 10 uL; DNA #i4) 1 uL; dNTPs (5 F 2.5 mmol/L)
8 uL; FI¥(10 pL/L)4¢ 2.5 uL; Tag DNA B4
(2.5 U/uL) 1.3 pL; Jop B4l #ME BARFL 100 pL,
ITS XY WA R 94°C 5 min; 94°C 1 min,
55°C 1 min, 72°C 1 min, 30 MME¥; 72°C 10 min; 4°C
17, PCR BT~ WI7E 1%B eI L Lk 0
K, Yeklh Goldview,

25 B-HEEEERFIIYEREN

I KR CMCC(F)98003 FE[KZH DNA Mg,
Pl Bt2a 1 Bt2b A5 [4, X B-1iE 8 1 K 5 ik
793, 5IYFES A Bt2a: 5'-GGTAACCAAATCG
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GTGCTGCTTTC-3"; Bt2b: 5-ACCCTCAGTGTAGT
GACCCTTGGC-3"", PCR I WK Z BB RISk,

HAl 5 1TS rDNA X ¥ 51 PCR I {A& 2 # ] . PCR
P18 52 W AR 94°C 5 min; 94°C 1 min, 58°C 1 min,
72°C 1 min, 32 ME#; 72°C 10 min; 4°C {£££. PCR
UG WIAE 1% B NEHEE e L Uk o B A, gLkt
N Goldview,
26 FIME. PMRRASZELEMBIIE
alifbJ5 i PCR P2 H ABI3700 & PR 43
¥ o MF AL RS AW ARG B AR T, W
JFa5 5l Chromas #1442 B8 IE I 7 91 K% N T
%o H GenBank #45 il 55 )@ J& BLALAHOC R AR 1Y ITS
rDNA F1 B-fl 8 A K P41, LA Clustal X #4777
HI X}, F MEGA 3.1 1) Neighbor-joining 34

REBREW, FHiE T 1000 ¥R Bootstraps £ % .

3 ER5H50

31 EEFETE

CMCC(F)98003 7EFRUERTFRAM T, WIKIE:
FAIE AL 1, #Y% 512 60 mm—70 mm; J5
2 mm; B RS R FIH, AEEPRIBEG
Mo 22 G500 /DR T W TR T R TENIR B €
TR AR RER R, A% 50 um—80 pm;
FOFEZE HAT 10 um—15 um, BEW; TRAEBRRA, HA2
30 pum—40 pm, KE MO E; ~HREEHZ, #3
(10-12) pmx(2-3) pm; Mt (6-8) pmx(2-3) um; 53
AHLFERA, B 3 um—4 pm, BEHDEE . % H MR TE
BT A AN B AL niger TR ASHFAE

"

AN

[

W

1 25°CEHF 7Td BEMHERESMERHES
Fig.1 Macromorphology and micromorphology on 25°C, 7 d
TE: A WVEEAS; B 4B TR AR (X 100); C: 43 2L T B2 (x 400).
Note: A: Colony morphology; B: Conidiophore morphology (x 100); C: Conidial morphology (x 400).

3.2 Biolog ZBHMWENEERFLTE

Ve i B A R ATCC16888 il EL Y i 75
ATCC16404 1E Ry XF &, %F CMCC(F)98003 17
Biolog 4 H AW 4E, R KSR R Al
T E MR ATCC16888 111 74 i 75 ATCC16404 7E
FIH 2 280 . B-WH 2L -D-E 4G W 1T . D-I M . o-
B R . AR DS LA IR HE AT AR
K 7 W fEAE 22 %, CMCC(F)98003 3t A& 5
ATCC16888 —3%k, REMEAI A ZE0E . B-H 3L-D-4i
EWETT . DM . A M DR AE K, A
BRI LS A o-F R AR, SR 1,
Ik SN CMCC(F)98003 5 M iy 2 45 = 1 bk
ATCC16888 HA7 25 Lliy A &%, i 5 2 vy il 5
ATCC16404 111525 .

http://journals.im.ac.cn/wswxtbcn

x1 BHEARAER

Table 1 Carbon Source Utilization

@ bﬁﬁﬁ ATCC16888 ATCC16404 CMCC(F)98003
arbon source

B N _ +
Maltose

- 2E-D- A4 1 N ) N
B-Methyl-D-Glucoside

D-JF . . .
D-Trehalose

L 50 . . -
L-Malic Acid

o R 8 w 8
a-Ketoglutaric acid

s

A o _ o
Amygdalin

D-5 bk + v +
D-Fructose

W= AR+ AR w E R ER v ATAR.
Note: —: No growth; +: Strong growth; w: Weak growth; v: Varied
growth.
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3.3 EFEEIEW. PCR I ESFTINES

ITS rDNA X J7 81 2 1 85 1 48 0 8 P 51, HLah
LR 212 Ekk CMCC(F)98003 45 Hit iy 4t K 4H
DNA Fr Bt KT 23 kb, 1ifi & PCR ¥ K. HIT
Prxt LA 1TS4 1 ITSS 5194 14 ITS rDNA X351,
HI514%] Bt2a Fl Be2b 47314 -8 & AL H ¥4, H
() 55443 249 4 630 bp 1 550 bp, VLA 3,

— I I [ I F—
18S ITS1 5.8S ITS2 28S

2 ERZIZVEIR DNA TR ITS X544 E
Fig. 2 Diagram of the organization of ITS region of the
eukaryotic ribosomal DNA operon

bp M 1 2

750
500

3 CMCC(F)98003 B ITS rDNA X F 5 F0 p-E &= H
EEFFY PCR i HEER

Fig. 3 ITS rDNA and B-tubulin gene PCR amplification
results of CMCC(F)98003

¥: M: DL2000 marker; 1: ITS rDNA [X PCR ¥ 445 5 2: p-i4
B PCR 45 R,

Note: M: DL2000 marker; 1: ITS rDNA PCR amplification result;
2: B-tubulin gene PCR amplification result.

i FHl GenBank H #2 52 1 B il 25 BT = B b
ATCC16888(FJ195350) fil B 74 fily 5 #5% X B Ak IMI
381727(AJ280010)f%) ITS rDNA JEFIME X, 5
CMCC(F)98003 i) ITS rDNA J¥51/(ITS rDNA [X J¥5]
KN 627 bp)EAT HLEHFST . #F ITS rDNA ¥ 513k
X i eSS, LLo18S Al ITS1 X Z[a] ) TTACCG
FEAH B S —A<C” R 1A, LA 3 BREAAIAE 140,
166, 172, 173 F1 384 iX 5 v sS FUBRIETE ML, andk
2 7R, CMCC(F)98003 33X JLANM s Bl 38431 A A
T. A. A ik, 5RMERXER ATCC16888
SEA—, P AR R AR IMI 381727 7EiX L

AL BB IE 35 €. C LT, C. T, CMCC(F)98003
) ITS rDNA J351 5 [ 74 fh & Bk IMI 381727
FEAEIE 1%AY B8 AE 22 51, X 6] CMCC(F)98003 55 &
i & E Ak ATCC16888 HyARIME & .

x2 ITS FIBHRASAHEER

Table 2 Difference of base position in ITS sequence

Bl 07

Base position

Aspergillus brasiliensis

IMI 381727 = e T = T
Aspergillus niger ATCC

e A T A A BRR
CMCC(F)98003 A T A A BRR
LA 18S I ITS1 K Z [ #Y TTACCG Al & —4C7h 1
L.

Note: The first C in the border sequence (TTACCG) of 18S and
ITS1 is here defined as position 1.

34 EMRRZKAES

f£ GenBank izl ih 25 MR (4R FP Y 1TS
rDNA £, Pk A. flavus CBS100927" (AY819992)H
ShRE, R ETE R CMCC(F)98003 5 il 75 2 (i 41 AH ¢
F® 1TS IDNA RS LB W, ULE 4.CMCC(F)98003
55 A. niger ATCC 16888 TEAHE /3 F M 8 fe il 1y — 4>
33 B, FESIARIES 100%, 5 5 & M gH g H:
i Fh (4. niger ATCC 16888 AY373852. A. brasil-
iensis IMI381727" AJ280010 . 4.
134.48" AJ223853 . A. costaricaensis CBS115574"
DQY00602 . A. vadensis CBS113365" AY 585549 F
A. piperis CBS112811 DQ900603 )t H A 15 25 By AH
M, A AR TE 98.6%—100%2 18], R I 77 Bk
FHHAD > FHRic #EAT AR B X 73 258 o

f£ GenBank HHBEHU 19 #f iy 2 A €0 21 A5 X 1 b
1) - E ALK T, L 4. flavus CBS100927"
(AY819992) i 4ME, 4 # &R CMCC(F)98003 11 B-
MAEEAEFFIRGEREW, WE 5. RELE 7+
Br&W: Htk CMCC(F)98003 5% 4. niger
CBS554.65" RE—NRGELB N, FFHRIEM A
100%, 5 & @40 HAFN ¥ 2[Rl AITE 94.7% LA
o WLZEERAEY . BIEF ARG ITS rDNA
FHARRERERBE AN FEZMEEHESE R, K
CMCC(F)98003 %5 Jy HA I 5 .

tubigensis CBS
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LAspergillus piperis CBS1128117T (DQ900603)
Aspergillus vadensis CBS113365" (AY585549)

Aspergillus costaricaensis CBS115574™ (DQ900602)
Aspergillus tubigensis CBS134.48T (AJ223853)
Aspergillus brasiliensis IMI381727" (AJ280010)

98

A idlic T 2T 2 AT L ANA (MT10EAQN
v ASpergiiius orasuiensts A1LCLCU104U4 (rJ17,340)

Aspergillus niger ATCC16888" (AY373852)
CMCC(F)98003 (HQ170509)
Aspergillus foetidus CBS564.65T (AJ280009)

Acnoroilliie ihowice TIMT201420T (AVESEEDS
Aspergiuus ivericus iMa371429° (AYE36625

86

80

\
)

9% Spergillus carbonarius CBS111.26" ( DQ900603)
98" Aspergillus sclerotioniger CBS115572T (DQ900606)
Aspergillus heteromorphus CBS117.55 T (AJ280013)

94— Aspergillus ellipticus CBS707.79 (AJ280014)
Aspergillus oryzae NRRL35226 (EF634406)

0.01

4 ETITSX rDNA FIIRBREAMEBN NI REREH
Fig. 4 A Neighbor-joining tree of Aspergillus section Nigri. based on their ITS DNA sequences
B A& WA S R R Bootstrap H KT S0%EX(E; PG A it A4 FE B

Note: Numbers above branches are bootstrap values. Only values above 50% are indicated. Bar, genetic distance.

Aspergillus costaricaensis CBS 1155747 (F1629277)

79
o L'j Aspergillus foetidus CBS 564.65 (FJ629280)
4‘58 Aspergillus piperis CBS 1128117 (FJ629303)
Aspergillus vadensis CBS 113365 (FJ629319)

70 = Aspergillus tubingensis CBS 134.48T (F1629305)
Aspergillus brasiliensis CBS 101740" (F1629272)

0.02

100

83 CMCC(F)98003 (HQ202722)
N 100

s .17 . ARG 224 22T MMILAGAQN
T ASpergiiius niger UbD 354.00° (FJOLYL30)

100 T Aspergillus heteromorphus CBS 117.55" (FJ629284)
l Aspergillus ellipticus CBS707.79" (F1629279)

49 Aspergillus carbonarius CBS 111.26" (F1629276)
100 L—— Aspergillus sclerotioniger CBS 1155727 (F1629304)
Aspergillus flavus CBS100927" (AY819992)

5 ET-HMEEAZAFIMNRGEAMSH NI RELER
Fig. 5 Neighbour-joining tree based on p-tubulin sequence data of Aspergillus section Nigri
i P R BT S R R Bootstrap {H KT S0%EE, BB R4 5.

Note: Numbers above branches are bootstrap values. Only values above 50% are indicated. Bar, genetic distance.

PRETS B AT REES R 5 JC B e X 5, R R T
B AR R TR 22 50 B E LT

MR TROMEL, ZAEHE 19 M, B WERBMOHEARWEEIEE . AREE . wIEF]
ML B G 2 —, RGBS WL G . Ehrlich S FACE =i oe 4, 456 20
— AL ELL S R RS eSS AUMTEOR 4 RFLP. DNA 7252 . RAPD. AFLP,
Wo MBMMESEHMEREEIES . EIREALL  ITS X rDNA F51 | B-fUE & H A4S JH 8 1 3L K 551

AN
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GUATZ A E, L5A FIWTS Y IE 00 1 5 45

B ESEREDE NS EERZ —, &
FLWET 25 8 R KOF IF # L RRAE HEAT 43 SRl iR
XoF T8 2 b v (R RE M R bR o 22 1) 4 B R 1k B

T TAEAT AR R AR A 4 35 2 T i
REg AL ) (ws/T 232-2002), H [ HEABE RS S
Tk brfE (357 Bl T m o — i 4 IE R tine
WS R ) (SN/T 1538.2-2007), A3 (il
FARFAL ) (2008)F1 € Akt it b7 JE S AL RE AN J7 75 )
(TFR 7 VLRGSR T ATCC16404 15 5 2% Hkk,
IO R 43 28 2 i 7 1) 78 Ak B B S AR AE A TE 1T
CMCC(F)98003 £ ZtHE % A ihd, Bk
ANV B ARUESCAR BT 0], (R AN EE 2% 5 [ B 24
SRR P R 22 ) P B ] — S R

BeAk, T P A E R AR (s
BEFB E IR % ) (GB/T 4857.21-1995)M (ML T
= ARG AR KERE %) (GB
2423.16-90)"1 | ZE bR E (CFHBE IRy vk
FHHEIRE ) (GIB 150.10-86)!' . Tk RuE (HipEs
Bt —— B0 M BE K 58 Oy ik M B AR ) (QB/T
2591—2003)1"7 45 ¥y 3R I A5 2 il 5 A o 1 TR RR
fI 4% ATCC 6275 Fl AS.3.3928, W% /IR H £
MY F AR AT EAL S
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