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Course Specification

For Guidance on the completion of this template, please refer to of Handbook 2

Internal Quality Assurance Arrangements

Institution: UM AL — QURA UNIVERSITY

College/Department : Faculty of Applied Science — Department of Biology

A Course Identification and General Information

1. Course title Soil Microbiology

2. Course code: 4014492-3

2. Credit hours: 3hrs

3. Program(s) in which the course is offered. : BSc Microbiology

4. Name of faculty member responsible for the course: Associate Prof. Dr. Khaled
Elbanna

5. Level/year at which this course is offered: 4" Year / Level 8

6. Pre-requisites for this course (if any):, Bacteriolog (4012422-3) / Mycology
(4012432-3)

7. Co-requisites for this course (if any): ---

8. Location if not on main campus: Main campus
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B Objectives

-Upon successful completion of this course, the student should:
+ know the major types of organisms found in soils and be familiar with their
classification based on physiological and taxonomic criteria
« Know the positive and negative roles of the microorganisms in soil.
¢ He should be aware with the microbial role in the transformation of the organic
matte in the soil.
¢ He should be aware with the microbial role in carbon, nitrogen, phpsphorus,
sulfer, and iron cycles in the soil.
% He should understand the factors influencing presence of and activities of
microorganisms in different soils.
% He will be able to isolate and identify the microorganisms that contribute to the
soil fertility such:
- Isolation and identification of Cellulose, starch, lignin, pectin-degrading
bacteria
- Isolation and identification of nitrifying bacterial.
- Isolation and identification of Nitrogen fixing bacteria from plant nodules
- Isolation of phosphate dissolving bacteria.
- Isolation and identification of sulphur reducing and oxidizing bacteria
- Isolation and identification iron reducing and oxidizing bacteria
¢ Also, he should be know the relationships between the microorganisms in soil
as will as describe plant-microbe interactions especially rhizosphere,
mycorrhizae and nitrogen fixation
% be able to find, understand and interpret primary source materials on a variety
of topics related to microbial communities and processes
% He should be familiar with preparation of the inocula form the benefit
microorganisms that suitable for each crop.

C. Course Description (Note: General description in the form to be used for the Bulletin or
Handbook should be attached):

¢ Role of microorganisms in soil, Decomposition of organic residues in soils;
Legume bacteriology; Transformations of sulphur, iron, manganese in soils,
decomposition of pesticide. Biological nitrogen fixation: symbiosis (including
grain legumes, trees, Azolla) and non symbiotic; Biochemistry of nitrogen
fixation (symbiotic and non symbiotic), methods of measuring biological
nitrogen fixation (BNF); Legume bacteriology, inoculation, mycorrhiza;
Biochemistry of nitrification, denitrification and nitrate reduction; Biochemical
transformation of phosphorus, sulphur, hydrocarbons and pesticides (including
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herbicides). Biochemical processes in the rhizosphere. Microbial relationships,
plant- microb interaction, Biofertilizers, Preperation of Silage and compost.

1 Topics to be Covered

Topic No of | Contact
Weeks hours
1 2

** History of soil microbiology, soil profile, weathering factors
affect the soil formation,

* The role of soil microorganisms in soil fertility, positive and 1 2
negative roles of the microorganisms in soil.

% Soil Macro and microflora: Bacteria, cyanobacteria, fungi,
Actinomycetes, protozoa, viruses

** Microbial role in the transformation of the organic matter in 1 2
the soil.

<+ Carbon cycle.
Degradation and mineralization of organic substances such
cellulose, starch, hemicellulose, pectin, lignin .....etc

< Nitrogen cycle: 4 8
-Ammonification
- Nitrification.
-Denitrification
-Nitrate reduction
-Biological Nitrogen fixation (symbiotic and non
symbiotic).
-Factors that affect nitrogen fixation in soil.
-C/N ratio and its role in transformation of the organic
matter in soil

* Phosphorus, sulfer, and iron cycles 2 4
and the role of the microorganisms in transformation of
mineral elements

% Microorganisms in the rhizospher and plant- microbe 2 4
interaction

* Microbial relationships

“ Biofertilizers

*¢ Preperation of Silage and compost
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Total learning weeks and Contact hours 14 28hrs
weeks
2 Course components (total contact hours per semester):
Lecture :28 Tutorial: Practical: 42 Other:

3. Additional private study/learning hours expected for students per week. (This
should be an average :for the semester not a specific requirement in each week):
12h (reports & essay)

4. Development of Learning Outcomes in Domains of Learning
For each of the domains of learning shown below indicate:
e A brief summary of the knowledge or skill the course is intended to develop;

e A description of the teaching strategies to be used in the course to develop that
knowledge or skill;

o The methods of student assessment to be used in the course to evaluate learning
outcomes in the domain concerned.

a. Knowledge : Description of the knowledge to be acquired

Upon successful completion of this course, the student:
» will understand the positive and negative roles of microorganisms in soil

DS

o

% will understand the factors influencing presence of and activities of
microorganisms in
different soils
% will Have knowledge about degradation process of organic compounds in the
soil by microorganisms.
%+ will be familiar with the role of microorganisms in elements transformations
* will be aware with the relationships between the microorganisms in soil
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as will as describe plant-microbe interactions.

(i) Teaching strategies to be used to develop that knowledge

Lectures which must start with preliminary one showing course contents
Using images and movies

Studying soil microorganisms specimens in lab.

Encouraging student to collect the new information about different important
microorganisms in plant and soil.

Enable the reference books and scientific sites concerning soil microorganisms
in internet.

(iii) Methods of assessment of knowledge acquired:

Periodical exam and reports 10%
Mid- term theoretical exam 20%
Mid-term practical exam 5%
Final practical exam 15%

Final exam 50%

b. Cognitive Skills

(i) Cognitive skills to be developed

Having successfully completed the course students should be able to:

thinking and give information about the taxonomy of microorganisms that play
an important roles in soil

give information about the role of microorganisms in soil.

Explain the degradation process for the organic compounds in soil

Understand the pathway for symbiotic and non- symbiotic nitrogen fixation

Give the evidences for: why some microorganisms preferred to live in rhizophore aria and
othors do not preferred that?

Explain the relationship between plant and microbe, microbe- microbe in soil.

(ii) Teaching strategies to be used to develop these cognitive skills:

Through lectures, videos and some laboratory experiments which introduced to
the students to enable them to understand how the microorganisms degrade the
organic compounds

Demonstrate the pathways for organic compounds decomposition , nitrogen
fixation process.
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(iii) Methods of assessment of students cognitive skills

o Exam must contain questions that can measure these skills.

c. Interpersonal Skills and Responsibility

(i) Description of the interpersonal skills and capacity to carry responsibility to be
developed

e student should be able to obtain knowledge by himself from different sources
o the student is encouraged to work in a team.

(ii) Teaching strategies to be used to develop these skills and abilities

e Open class discussions with students for minutes during lectures and labs.
o Students (as groups and individuals) should give reports concerning certain
topics of the course.

(iii) Methods for assessment of the students interpersonal skills and capacity to
carry responsibility

e Evaluate the efforts of each student in preparing the report.
e Evaluate the scientific values of reports.

d. Communication, Information Technology and Numerical Skills

(i) Description of the skills to be developed in this domain.

o Enhancing the ability of students to use computers and internet.

(ii) Teaching strategies to be used to develop these skills

o Homework (preparing a report on some topics related to the course depending
on web sites).

(iii) Methods of assessment of students numerical and communication skills

o Evaluation the efforts of students in preparing the reports and referring the
references.

e. Psychomotor Skills (if applicable)
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Description of the psychomotor skills to be developed and the level of performance
required
Students should be able to:

e Practice the basic Lab. Skills

e Use light microscope in accuracy.

e Prepare microscopic slides and culture media.

(ii) Teaching strategies to be used to develop these skills

e Follow up students during preparing slides, examination and isolation.

(iii)Methods of assessment of students psychomotor skills

e Giving additional marks for preparing the best slide and correct prepared
culture media, isolate and identify the important microorganisms that playing
an important role in soil

5. Schedule of Assessment Tasks for Students During the Semester

Assess | Assessment task (eg. essay, test, group project, Week Proportion
ment | examination etc.) due of Final
Assessment

1 Periodical Exam 4 5%

2 Mid Term Exam (practical) 8 5%

3 Mid Term Exam 9 20 %

4 Reports and essay 11 5%

9 Final Practical Exam 15 15 %

6 Final Exam 16 50 %

D. Student Support

1. Arrangements for availability of faculty for individual student consultations and
academic advice. (include amount of time faculty are available each week)
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Office hours: 10 hrs

E. Learning Resources

Required Text(s):
e Course note and PPT prepared by faculty member responsible for the course:

Associate Prof. Dr. Khaled Elbanna

e Recommended Books and Reference Material (Journals, Reports, etc)

1. Paul, E. A. and Clark, F. E. (1989). Soil Microbiology and Biochemistry.
Academic Press, Inc. San Diego: California 92101.

2. Power, C. B. and Daginawala, H. F. (1991). General Microbiology Vol II.
Himalaya Publishing House, “Ramdoot”. Dr. Bhalerao mary, Girgaon,
Bombay-400004.

3. Martin Alexander (1977). Introduction to Soil Microbiology, second
Edition. John Wiley and Sons, USA.

4. Saad Zaky Mahmoud, Abdelwahab Abdelhafez, and Elsawy Mobark
(1988). Soil Microbiology, Egyptian Anglo.

- Saad Zaky Mahmoud (1988). Practical Applied Microbiology, Egyptian

Anglo.

Other learning material such as computer-based programs/CD, professional
standards/regulations

o PPT prepared by Associate prof. Dr. Khaled Elbanna

F. Facilities Required

Indicate requirements for the course including size of classrooms and laboratories (ie
number of seats in classrooms and laboratories, extent of computer access etc.)

1. Accommodation (Lecture rooms, laboratories, etc.)
e C(Class room is already provided with data show
e The area of class room is suitable concerning the number of enrolled students
(68) and air conditioned.
2. Computing resources
e Providing class rooms with computers and labs with data show.

3.0ther resources (specify --eg. If specific laboratory equipment is required, list
requirements or attach list)
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Availability of some reference bacterial and fungal slides

Availability of some reference bacterial strains

Availability new light microscopes

Availability different specific media and chemicals used for isolation ( List with
the Head of the Department)

G Course Evaluation and Improvement Processes

1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
e (Questionaries
e Open discussion in the class room at the end of the lectures

2. Other Strategies for Evaluation of Teaching by the Instructor or by the
Department

e Revision of student answer paper by another staff member.

e Analysis the grades of students.

3. Processes for Improvement of Teaching

e Preparing the course as PPT.

e Using scientific movies.

e Coupling the theoretical part with laboratory part
Periodical revision of course content.

4. Processes for Verifying Standards of Student Achievement (eg. check marking
by an independent faculty member of a sample of student work, periodic
exchange and remarking of a sample of assignments with a faculty member in
another institution)

o After the agreement of Department and Faculty administrations

5 Describe the planning arrangements for periodically reviewing course
effectiveness and planning for improvement.

e Periodical revision by Quality Assurance Units in the Department and
institution
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Faculty member responsible for the course:
Faculty member responsible for the course:

Prepared by faculty staff:
1. Dr. Khaled Elbanna

Signature:

Date Report Completed: September 2015

Revised by:

1. Dr. Khaled Elbanna

2. Dr. Hussein H. Abulreesh
3. Dr. Shady Elshahawy

Signature:

Date: 1.10.2015

Program Chair
Dr. Hussein H. Abulreesh

Signature:

Dean
Prof. Samir Natto

Signature:

Date:

Signature
5/11/1436
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COURSE REPORT

Soil Microbiology
401341-3

To be completed by course instructors at the end of each course and given to program
coordinator.

If the course is taught in more than one location the course report should be prepared for
each location by the course instructors responsibie for the course in each location. A
combined report should be prepared by the course coordinator and the separate location
reports attached.

fDq}{’qu-l-Zols

(X

[




Kingdom of Saudi Arabia ) 8 g gy ) ASlaal
National Commission for @ o ) Ao gl Apg

Academic Accreditation & : .
Anseasisest g S Sl 2

Course Report

For guidance on the completion of this template, refer to Section 2.5 of Chapter 2 in
Part 2 in this Handbook

Institution: Umm Al-Qura University

College/ Department: Faculty of Applied Science / Department of Biology

A Course Identification and General Information

1. Course title and code. Soil Microbiology (401341-3)

2. If course is taught in more than one section indicate the section to which this report applies N/A

3. Year and semester to which this report applies. Second semester — 1439/1438 (371) / Fall 2018

4 Location (if not on main campus): Main Campus (Makkah)

5. Name of faculty member responsible for the course: Prof. Dr. Khaled Elbanna

6. Program(s) in which the course is offered. : Applied Microbiology

B- Course Delivery

1 Coverage of Planned Program

Topics Planned Actual Reason for Variations if there is
Contact Contact | a difference of more than 25% of
Hours Hours the hours planned
1 2

*¢ History of soil microbiology, soil
profile, weathering factors affect
the soil formation,

% The role of soil microorganisms 1 2
in soil fertility, positive and
negative roles of the
microorganisms in soil.
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% Soil Macro and microflora:

Bacteria, cyanobacteria, fungi,
Actinomycetes, protozoa, viruses

¢ Microbial role in the

transformation of the organic
matter in the soil.

Carbon cycle.
Degradation and mineralization
of organic substances such
cellulose, starch, hemicellulose,
pectin, lignin .....etc

Nitrogen cycle:
-Ammonification
- Nitrification.
-Denitrification
-Nitrate reduction
-Biological Nitrogen fixation
(symbiotic and non symbiotic).
-Factors that affect nitrogen
fixation in soil.

-C/N ratio and its role in
transformation of the organic
matter in soil

Phosphorus, sulfer, and iron
cycles

and the role of the
microorganisms in
transformation of mineral
elements

L)

3

¢

K/
* 0.0

O/

*

Microorganisms in the
rhizospher and plant- microbe
interaction

Microbial relationships
Biofertilizers

Preperation of Silage and
compost

Total learning weeks and Contact
hours

14

weeks

28hrs
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2. Consequences of Non Coverage of Topics
For any topics where significantly less time was spent than was intended in the course specification, or

where the topic was not taught at all, comment on how si
program objectives or for later courses in the
believe it is needed.

gnificant you believe the lack of coverage is for the
program, and suggest possible compensating action if you

Topics (if any) not Fully Covered

Coverage

Significance of Lack of

Possible Compensating Action
Elsewhere in the Program

N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

3. Effectiveness of Planned Teaching

Strategies for Intended Learning Outcomes set out in the Course

Specification. (Refer to planned teaching strategies in Course Specification and description of Domains of

Learning Outcomes in the National Qua

lifications Framework)

Domains List Teaching Strategies set Were these Difficulties Experienced (if any) in
out in Course Specification Effective? Using the Strategy and Suggested
No Yes Action to Deal with Those
Difficulties .
a. Knowledge -Combination of lectures by v
the lecturer, seminar
presentation by the students
and web-interactions.
-Using images and related
video clips
b. Cognitive -Lectures v
Skills -Brain Storming
-Discussions
c. Interpersonal -Laboratory practical v
Skills and session
Responsibility -Group discussion
d. Numerical and | -Home work / Essays v
Communication | -Seminar presentation
Skiils
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e Psychomotor Follow up students the v
Skills (if students in lab and during
applicable) carryout all the laboratory
experiments

4. Summarize any actions you recommend for improving teaching strategies as a result of evaluations in
table 3 above.

C. Results

1 Number of students starting the course: 3 Students

2 Number of students completing the course: 3 students
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3 Distribution of Grades (If percentage marks are given indicate numbers in each 5 percentile group)

Gride Miasks NO Percentage (%)
+ & -
A (95-100)
A (90-94) 1 33.33
+ 85-89 -
5 (85-89) :
B (80-84)
+ (75-79) 1 33.33
c 00 0
C (70-74) 1 23ait
D (65-69) 0
E (60-64) 0
F (< 60) 0
Denied
0 0
Entrv
In Progress 0 0
Incomplete 0 0
Pass 3 100
Fail - 0.0
Withdrawn 0 0 0
4 Result Summary:
Passed: No 3 Percent 100% Failed No 0 Percent 0.0%
Did not complete No 0 Percent 0% Denied Entry No 0 Percent 0 %

5 Special factors (if any) affecting the results

None

6. Variations from planned student assessment processes (if any) ( See items C 4 and 5 in the Course
Specification.)

a. Variations (if any) from pianned assessment scheduie (C5 in Course Specification)

Variation [ Reason
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N/A
N/A
N/A
N/A
N/A
N/A
b. Variations (if any) from planned assessment processes in Domains of Learning (C4 in Course
Specification)
Variation T
N/A
N/A
N/A N/A
N/A N/A

7 Verification of Standards of Achievement (Eg. check marking of a sample of papers by others in the
department. See G4 in Course Specification) (Where independent report is provided a copy should be

attached.)

Method(s) of Verification Conclusion

check marking of a sample of papers | See the attached report

by others in the department

D Resources and Facilities

1. Difficulties in access to resources or facilities
(if any)

None

2. Consequences of any difficulties experienced for
student learning in the course.

None

E. Administrative Issues

1  Organizational or administrative difficulties
encountered (if any)

None

2. Consequences of any difficulties experienced for
student learning in the course.

None

F Course Evaluation
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1 Student evaluation of the course:
(Attach Survey Results if available)

a List the most important criticisms and strengths

(A)- Strengths:

(1) Course content very useful.

(2)- Course was helpful to improve critical thinking and problem solving rather than memorizing.
(3)- Teaching methods were helpful to clarify all scientific facts.

(4)- I was encouraged to give the best of my intellectual capacity.

(5)- Connection between this course and other courses within this major was clear.

(6)- The assessments of my exams, homework, practical session was fair and very clear.

(7)- All course content was up to date

(8)- Teaching staff member was enthusiastic to what he was doing throughout this course.

(B)- Criticisms:
(1)- There is no possibility to visit different soil fields
(2) un availability some laboratory chemical and equipment's to complete the laboratory experiments

b Response of instructor or course team to this evaluation

Response to criticisms:
-The university should be allowing for field visiting
-Chemical and some devices should be available

2. Other Evaluation -- What evaluations were received?
Specify and attach reports where available. (eg. By head of department, peer observations, accreditation
review, other stakeholders etc):

None

a List the most important criticisms and strengths

None

b Response of instructor or course team to this evaluation

None

G Planning for Improvement

1. Progress on actions proposed for improving the course in previous course reports:

Actions proposed in the most recent previous course | State whether each action was undertaken, the
report(s) impact, and if the proposed action was not
undertaken or completed, give reasons.

None
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2. Other action taken to improve the course this semester/year

Provide a brief summary of any other action taken to improve the course and the results achieved. (For
example, professional development for faculty, modifications to the course, new equipment, new teaching
techniques etc.)

None

3. Action Plan for Next Semester/Year

Actions Required Completion Date Person Responsible

4. Recommendations to Program Coordinator (if Required)

(Recommendations by the instructor to the program coordinator if any proposed action to improve the
course would require approval at program, department or institutional level or that might affect other
courses in the program.).

Name of Course Instructor: Prof. Dr. Khaled Elbanna
Signature: Khaled Elbanna Date Report Completed: (4/01/2018)

Received by Program Coordinator: H. H. Abulreesh Date: 4/01/1439 H (28/05/2018)
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o  Natural products and Biopolymers

° Industrial applications of Extremophile Microbial Enzymes .
e  Biopolymer Production and Degradation

e  Halophilic Algae and Bacteria

e  Plant growth promoting rhizobacteria

e  Microbial diversity and Taxonomy

o  Degradation of Environmental Pollution
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o Characterization and Identification of Bacterial isolates
o Bioinformatics in biotechnology .
e Fermentation and Biotechnology Techniques.
o Handling and trouble shooting of GC.
¢ Handling and trouble shooting of PCR and electrophoresis
e Handling and trouble shooting of DNA sequencing
e Biotechnological production and degradation of the Biopolymers.

e Purification and Characterization of Bacterial enzymes.
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DSM 15264 - Schiegelella thermodepolymerans Elbanna et al. 2003
et al. 2004 -

New Genus degrade the degradable plastic, possess hyperthermophile
depolymerase

Schiegeleila thermodepolymerans Elbanna et al. 2003 emend. Liitke-Eversioh

Name:

DSM No.:
Other

collection no.

Synonyms:

Information:

et al. 2004

15264
LMG 21760

Caenibacterium thermophilum Manaia et al. 2003

<- C. M. Manaia; N2-680. Thermophilic aerobic digestor of sewage sludge; Portugal.
Type strain of Caenibacterium thermophilum. Taxonomy/description (9023, 9560).
(Medium 381, 50°C)

‘I:fé)rlsfed thermophilic aerobic digestor of sewage sludge

Medium: 381,:50°C

Literature: 9023, 9560 .
Supplied as:  (vacuum) dried culture (actively growing cultures available on request at an extra charge)

Risk group: 1 (classification according to German TRBA)

Pl EURO 50 (non-profit making institutions),

EURO 65 (other institutions): Normal price.

Some information about: Schlegelella thermodepolymerans gene nove, species nov.
Schlegelella thermodepolymerans strain K14 16S ribosomal RNA gene, partial sequence

GenBank Accession No: AY152824.2
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AUTHORS: Elbanna,K., Lutke-Eversloh,T., Van Trappen,S., Mergaert,J.,
Swings,J. and Steinbuchel,A.
TITLE: Schlegelella thermodepolymerans gen. nov., sp. nov., a novel thermophilic bacterium that degrades

poly(3-hydroxybutyrate-co-3- mercaptopropionate)

poly(3-hydroxybutyrate-co-3-mercaptopropionate)

JOURNAL Int. J. Syst. Evol. Microbiol. 53 (PT 4), 1165-1168 (2003)

ORIGIN

1 agtttgatcc tggctcagat tgaacgctgg cggcatgctt tacacatgca agtcgaacgg

61 cagcgcgggce ttcggecctgg cggcgagtgg cgaacgggtg agtaatgcat cggaacgtgc
121 ccagtagtgg gggatagccc ggcgaaagcc ggattaatac cgcatacgac ctgagggtga
181 aagcggggga ccgaaaggcec tcgcgctatt ggagcggecg atgtcggatt agctagttgg
241 tgggotezag gectaccaag gcgacgatcc gtagetggtc tgagaggacg accagccaca
301 ctgac ga gacacggccc agactcctac gggaggcagc agtggggaat tttggacaat
361 ggggocazcc ctgatccage catgccgegt gcgggaagaa ggccttcggg ttgtaaaccg
421 cttt ag ggaagaaatc ctctgggcta ataccccggg gggatgacgg tacctgaaga
481 ataagcaccg gctaactacg tgccagcagc cgcggtaata cgtagggtgce gagcgttaat
541 cggaat ct gggcgtaaag cgtgcgcagg cggttgtgca agacagatgt gaaatccccg
601 ggctta -t gggaactgca tttgtgactg cacggctaga gtgcggcaga ggggagtgga
661 atte gtg tagcagtgaa atgcgtagat atgcggagga acaccgatgg cgaaggcagc
721 tccctgggcec tgcactgacg ctcatgcacg aaagcgtggg gagcaaacag gattagatac
781 cctggtagtc cacgccctaa acgatgtcga ctagttgttg gacggttcge tgttcagtaa
841 cgttagctaa cgcgtgaagt cgaccgcctg gggagtacgg ccgcaaggtt gaaactcaaa
901 ggaattgacg gggacccgca caagcggtgg atgatgtggt ttaattcgat gcaacgcgaa
961 aaac acc tacccttgac atgccaggaa tcctgcagag atgtgggagt gctcgaaaga
1021 gaacctggac acaggtgctg catggccgtc gtcagctcgt gtcgtgagat gttgggttaa
1081 gtece ac gagcgcaacc cttgccatta gttgctacga aagggcactc taatgggact
1141 gccggtgaca aaccggagga aggtggggat gacgtcaggt cctcatggcec cttatgggta
1201 gggctecaca cgtcatacaa tggccggtac agagggcagc caacccgcga gggggagceca
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1261 atcccagaaa gccggtcgta gtccggatcg cagtctgcaa ctcgactgcg tgaagtcgga
1321 atcgctagta atcgcggatc agcatgtcgc ggtgaatacg ttcccgggtc ttgtacacac
1381 cgcccgtcac accatgggag cgggttctgce cagatgtggg tagcctaacc gcaaggaggg
1441 cgcttaccac ggcagggttc gcgactgggg tgaagtcgta acaaggtagc cgtatcggta

1501 ggagcgggtg gatcacc
ggagcgggtg

Schlegelella thermodepolymerans

1858Q

Taxonomy ID: 21558
Inherited blast name: b-proteobacteria
Rank: species
Genetic code: Translation table 11 (Bacterial, Archaeal and Plant Plastid)
Other names:
synonym: Caenibacterium thermophilum
synonym: Caenibacterium thermophilum Manaia et al. 2003

Schlegelella thermodepolymerans Elbanna et al. 2003

emend. Lutke-Eversloh et al. 2004
equxvalen? Schlegelia thermodepolymerans
name:

Lineage( full )
cellular organisms; Bacteria; Proteobacteria; Betaproteobacteria;
Burkholderiales; Comamonadaceae; Schlegelella

synonym:

Comments and References:
M'l% Elbanna K et al. (2003)
Elbanna, K., Lutke-Eversloh, T., Van Trappen, S., Mergaert, J., Swings, J., and
Steinbuchel. A. "Schlegelella thermodepolymerans gen. nov., sp. nov., a novel
thermophilic bacterium that degrades poly(3-hydroxybutyrate-co-3-
mercaptopropionate).” Int. J. Syst. Evol. Microbiol. (2003) 53:1165-1168.
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