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Table 1 ~ Characteristics and degrading activity of harmine tolerance/degradation bacteria isolated from camel rumen

Degrading Closest type strains
Number  Strains Gram Phynotype®  activity on Leneth of fi fi Similari
ains i ynotype ’ S~ . ngth of fragment for  Similarity
st . % alns E: atabase CCESS .
staining Harmine” Strains in GenBank database ( Accession No. ) alignment analysis/bp /%
1 ABO12 -1 — R — Shigella sonnei strain AU65 ( EF032687) 893/894 99
Bacillus  coagulans  strain;  NRIC 1526
2 ABO0122 + B + ( AB362706) 465/482 96
Bacillus  coagulans  strain;  NRIC 1526
3 ABO14 + B ( AB362706) 995/1024 97
Lactobacillus ~ delbrueckii  subsp.  bulgaricus
3
N ABOLS i " ATCC 11842 (CR954253) B18/82 %
5 AB024 — R — Shigella dysenteriae strain LS92 (FJ937911) 969/981 98
6 AB032 — C — Megasphaera elsdenii strain YJ4 ( AY038996)  1460/1543 94

Lactobacillus ~ delbrueckii  subsp.  bulgaricus
7 ABO5 + R + ATCC BAA365 ( CPO00412) 1517/1528 99

Lactobacillus ~ delbrueckii  subsp.  bulgaricus
8 ABO5-1 + R + ATCC BAA-365 ((CPO00412) 1512/1531 98

9 AB06 + R + Lactobacillus sp. RA2120 (AY445128) 1512/1527 99

Lactobacillus ~ delbrueckii  subsp.  bulgaricus
10 AB511 + R + ATCC BAA365 ( CPO00412) 1514/1529 99

Lactobacillus mucosae strain LAB87
11 AB511-2 + R — (EF120376) 583/590 98

Lactobacillus ~ delbrueckii  subsp.  bulgaricus
12 AB51122  + R + ATCC BAA365 ( CPO00412) 289/291 98

Enterococcus cecorum strain ATCC 43198 ( NR,

13 AB5112-8  + C — 024905) - 11591189 97
Lactobacillus ~ delbrueckii  subsp.  bulgaricus

14 AB51159  + R + ATCC BAA-365 ((CPO00412) 1195/1265 94

15 AB5121 — R — Shigella boydii strain 3557-77 ( AY696660 ) 1012/1031 98
Bacillus  coagulans  strain; NRIC 1526

16 AB5216-1  + B ( AB362706) 1513/1519 99
Lactobacillus ~ delbrueckii  subsp.  bulgaricus

17 AB5216-2 + R + ATCC BAA365 ( CPO00412) 997/1025 97

18 AB5221 — R — Shigella sonnei strain AU65 (EF032687) 1152/1190 96

19 AB5223 — R — Shigella sonnei strain HDDMGO6 (EU723822)  932/942 98
Lactobacillus ~ delbrueckii  subsp.  bulgaricus

20 AB523-1 + R + ATCC BAA365 ( CPO00412) 954/962 99

21 AB5242 — R — Shigella boydii strain 3557-77 ( AY696660 ) 1037/1054 98

22 AB524-2 — R — Shigella sonnei strain HDDMG06 (EU723822)  821/825 99
Lactobacillus mucosae strain LAB87

23 AB5252 + R — (EF120376) 901/906 99

24 AB5261-2  + R + Lactobacillus sp. RA2120 ( AY445128) 964/984 97

Lactobacillus ~ delbrueckii  subsp.  bulgaricus
25 AB5262 + R + ATCC BAA365 ( CPO00412) 1034/1049 98

Lactobacillus ~ delbrueckii  subsp.  bulgaricus
26 AB526-2  + R + ATCC BAA365 ( CPO00412) 1167/1206 96

Lactobacillus ~ delbrueckii  subsp.  bulgaricus
27 AB5281 + R + ATCC BAA365 ( CPO00412) 1015/1055 96

Lactobacillus ~ delbrueckii  subsp.  bulgaricus
28 AB5282 + R + ATCC BAA-365 ((CPO00412) 1026/1051 97

Bacillus  coagulans ~ strain;  NRIC 1526
29 AB5283 + B ( AB362706) 1174/1220 96

# Phynotype,C, cocci; R, rod; B, bacillus; * % Degrading activity on Harmine:* + ” positive, “ —" negative.
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(S. dysenteriae) TH K 1592 (1 ¥f) He i1, AH{ @Tf
96% -99% i) ;1 Bk B RIERH J& ( Megasphaera )
MIRICEBRIE T (M. elsdenii) TPk YI-4 fe N2,
{HARRIEAL A 94% 51 1k 5 W 3K 6 )& ( Enterococcus )
HIE mERE (E. cecorum) Hitk ATCC 43198 #Hif,

AR 97 %
2.4 TR/ EEXZSKREERKIEEARKLY
r

29 RO B BRI AE 45 B4 5 GenBank FLXT,
PEIFOR B 1 f5% 25 9 1 Ak 0 91, HE [ CLUSTAL _
XU HEF TR ST, 3F I MEGA 2 Hf BEAT e K
FaAR L (B 2) o T 12 BRS R
LA B 5 AT LA A D i, S A
Herh B U4 B Bk ABOS St 22, ik Ak AR 4 B bk

1 S ERREESRIEREEN W ABO5 ( Isolate Strain ABO35) J5 uj’ﬁ%ﬁﬁﬂf{ﬁ%‘% iy
Fig. 1 Harmine degrading activity of the isolates identified by lilﬁiﬁ %/u\ E‘**é&% Hﬁ@ﬂ( fﬂ?ﬁ]) o
TLC. Number 1-29 is the cultures of the isolated strains EE[ Fé—] 2 Ty—ll_; ,29 /l\é}% *ﬂiﬂﬁ}ﬂyzﬁ%ﬁ o §FJ
depicted in table 1, M is the harmine marker, and 0 is the M98- #%ﬁ@jﬁTgLﬂ%E %}@ﬂ:%% ﬂgn%}*—%ﬁ , :/tt:
5 medium.

21 Doy Bk, 5 BAR 72. 4% o, X —JEHEh XLy

4 DIRGERE AR FUAT R 2 A4, 2R AT s A

Isolate strain AB0S (GU366017) (12/29)

—
0.02 Lactobacillus delbrueckii subsp. bulgaricus ATCC 9649(X52654)
Lactobacillus sp. RA2120 (AY445128)
57 Isolate strain AB06 (GU366021) (2/29)
Isolate strain AB5252 (GU366036) (2/29)
9 OO Lactobacillus mucosae strain LAB87 (EF120376)

100 | Isolate strain AB5112-8 (GU366022)
Enterococcus cecorum strain ATCC 43198 (NR_024905)
79 [ Bacillus coagulans strain: NRIC 1526 (AB362706)
100 Tsolate strain AB5216-1 (GU366024) (4/29)
Isolate strain AB524-2 (GU366012)
Isolate strain AB5223 (GU366018)

roo-{f— Tsolate strain AB5242 (GU366035)
A= Isolate strain AB012-1 (GU366011)
63

— Isolate strain AB5121 (GU366031)
84 |- Tsolate strain AB024 (GU366013)
67 [— Isolate strain AB5221 (GU366033)

Shigella boydii strain 3557-77 (AY696660)
—— Tsolate strain AB032 (GU366015)
100 L— Megasphaera sueciensis strain VIT E-97791 (DQ223729)

2 ME/IERESKEERKEEBAENHL ST
Fig.2  Phylogenetic analysis of the isolates from the harmine enrichment of the camel rumen. The phylogenetic tree was constructed based on 16S rDNA
gene fragments. Reference strains used in the phylogenetic tree can be retrieved by the database accession number in parentheses. The numbers at the

branch nodes are bootstrap values based on 1000 re-samplings for maximum likelihood. Scale bar equals approximately 2% nucleotide.
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Screening of harmine tolerance/degrading bacteria from
camel rumen

Dengdi An", Yanlei Zhu, Jing Tang, Yongxia Ye, Xianchun Zeng
(College of Life Science, Xinjiang Normal University, Urumqi 830054, China)

Abstract ; [ Objective | Peganum harmala, a famous traditional Chinese drug, contains a variety of alkaloids and toxic for
many animals. Camels mainly live in desert or semi-desert areas, with the robust gastro- intestine system in digesting
various feed including toxic plants without disease symptoms. [ Methods] Camel rumen content was used as the inoculant
to inoculate medium M98-5 which contains 100 mg-L ™" harmin and cultivated for 5 days. Upto 5 subculturings, strains
that could degrading or tolerant harmine were isolated. Their conversion activity was determined by thin-layer
chromatography. The taxonomic position of the strains were identified based on 16S rRNA sequences analysis. | Results ]
15 out of the 29 isolates have harmine degrading activity. Most of the isolates are identified as the members of the Genera
Lactobacillus (16 strains, 55% ), Shigella (7 strains, 24% ) and Bacillus (4 strains, 13. 8% ). Only one strain belong
to genus Enterococcus and one belong to genus Megasphaera. [ Conclusion] The results indicated that the harmine
tolerance/degrading communities of camel rumen are limited and only Lactobacillus have harmine-degrading activity.
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