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Institute of Biotechnology 
 

Annual activity / procurement Reports: 01 July 2019 to 30 December 2019(plan towards result) 

Responsible center / 
person 

Planned 
Activity / 

Procurement 
Time 

Outcome  
expected 
including 
targets 

Performance 
indicator of 

outcome 

Cost 
(SEK for 

Swedish side 
and ETB for 
Ethiopian 
side) (All 

costs are in 
ETB unless 
stated in 

SEK) 

Outcome 
result 

observed in 01 
July 2018 to 

30 June 2019 

Activities  done in year to obtain outcome Remark 

Institute of 
Biotechnology 
Dr. Tesfaye Sisay, Dr. 
Addis Simachew, Dr. 
Tileye Feyissa, Dr. Adey 
Feleke, Dr. Abiy Zegeye, 
Dr. Diriba Muleta, 
SPCO, prof. Rodomiro, 
SIDA Project Assistant 
Coordinator** 

Supervision 
capacity building 
training at SLU (6 
staffs) - “Course 
in doctoral 
supervision” 
located in 
Uppsala 

Q4 of 
2019 

IoB staffs (6 in 
number) trained 
on supervision 
and mentoring of 
graduate 
students during 
their education 
and research as 
well as research 
laboratory 
management 

Training of 6 
Ethiopian 
supervisors of 
PhD students on 
supervision 
capacity; 
mentoring of 
graduate 
students; and 
research 
laboratory 
management 

1,255, 353 6 IoB staffs 
trained in 
doctoral 
supervision  

Communications to the SLU coordinator about 
this activity; identification of appropriate 
instructor in Sweden and time fixing for conduct 
of the training; identification of training topics 
among the supervisors at IoB, AAU; discussing 
with the instructor on the training topics; 
travelling by 6 IoB staff to Sweden to attend the 
training and carry our various project activities 
such as discussion with the Swedish coordination 
team on the project issues as well as specific 
discussions between the AAU and SLU 
supervisors. 

 

 
Institute of 
Biotechnology 
Dr. Tesfaye Sisay, Dr. 
Addis Simachew, 
Purchase Unit of CNCS, 
Purchase committee of 
IoB-AAU; SIDA Project 
Assistant Coordinator** 

Procurement of 
Laboratory 
Equipment 

Q4 of 
2018 – 
Q2 of 
2019 

High quality lab 
equipment (107 
in no) procured,  
installed and 
being used; 1 PCR 
machine bought 
by Proforma at 
the cost of 
185,000 ETB 

Bidders for most 
of the 
equipment 
identified 

9,968,319 The purchase 
process from 
2019 was 
cancelled and 
new process 
begun this year 

 The purchase 
process if very 
lengthy and 
could not be 
finalized in 
time. 
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Responsible center / 
person 

Planned 
Activity / 

Procurement 
Time 

Outcome  
expected 
including 
targets 

Performance 
indicator of 

outcome 

Cost 
(SEK for 

Swedish side 
and ETB for 
Ethiopian 
side) (All 

costs are in 
ETB unless 
stated in 

SEK) 

Outcome 
result 

observed in 01 
July 2018 to 

30 June 2019 

Activities  done in year to obtain outcome Remark 

Institute of 
Biotechnology 
Dr. Tesfaye Sisay, Dr. 
Addis Simachew, 
Purchase Unit of CNCS, 
Purchase committee of 
IoB-AAU; SPCO, AAU 
President Office, SIDA 
Project Assistant 
Coordinator** 

Procurement of 

Vehicles 

(reshuffled from 

car rent budget 

for the 5 years) 

Q4 of 
2018 – 
Q2 of 
2019 

2 field vehicles 
procured and 
being used 

     

Institute of 
Biotechnology 
Dr. Tesfaye Sisay, Dr. 
Addis Simachew, 
Finance Unit of CNCS; 
SIDA Project Assistant 
Coordinator**, Sub 
project PIs (Drs. 
TesfayeSisay, Addis 
Simachew, Amare 
Gessesse, DiribaMuleta, 
AdeyFeleke, 
AbiyZegeye, 
TileyeFeyissa), 
Researchers attached 
to the sub projects, PhD 
students, lab 
technicians, SIDA 
Project Assistant 
Coordinator**,etc. 

 Field work  

(includes Per 

diem, fuel and 

maintenance) 

Q4 of 
2018 - 
Q2 of 
2019 

Travels to study 
areas made; 
required samples 
collected and 
shipped to Addis; 
surveys made; 
germplasms sent 
to Sweden for 
further analysis; 
protocols 
developed; 
isolations have 
been made from 
collected samples 

 1,663,830 PhD students 
and their 
supervisors 
travelled to 
different study 
areas for 
surveys and 
sample 
collection 

 
Refer to the annex for the detail activities 
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Responsible center / 
person 

Planned 
Activity / 

Procurement 
Time 

Outcome  
expected 
including 
targets 

Performance 
indicator of 

outcome 

Cost 
(SEK for 

Swedish side 
and ETB for 
Ethiopian 
side) (All 

costs are in 
ETB unless 
stated in 

SEK) 

Outcome 
result 

observed in 01 
July 2018 to 

30 June 2019 

Activities  done in year to obtain outcome Remark 

Institute of 
Biotechnology 
Dr. Tesfaye Sisay, Dr. 
Addis Simachew, 
Purchase Unit of CNCS, 
Purchase committee of 
IoB-AAU; SIDA Project 
Assistant Coordinator** 

Procurement of 

Consumables  

Q4 of 
2018 -  
Q2 of 
2019 

Various 
consumables and 
chemicals 
required for the 
different 
research 
activities 
procured 

Bidders for part 
of the 
equipment 
identified 

2,246,337 Availability of 
bidders for part 
of the 
consumables 
needed  

Preparation of specifications by an Ad-hoc 
committee; advertisement of the required 
equipment on national magazine for open 
bidding by the Purchase department of CNCS; 
Opening of bidders documents and carrying out 
technical evaluations by the technical evaluation 
committee of IoB and communicating the 
technical evaluations to the purchase 
department; announcing the technical 
evaluations to the bidders before opening the 
prices; responding to questions raised by the 
bidders; the process has almost finished and we 
will collect the consumables soon 
 

The purchase 
process if very 
lengthy and 
could not be 
finalized in 
time. 

Institute of 
Biotechnology 
Dr. Tesfaye Sisay, Dr. 
Addis Simachew, 
Finance Unit of CNCS; 
SIDA Project Assistant 
Coordinator**, Sub 
project PIs (Drs. 
TesfayeSisay, Addis 
Simachew, Amare 
Gessesse, Diriba 
Muleta, Adey Feleke, 
Abiy Zegeye, Tileye 
Feyissa), Researchers 
attached to the sub 
projects, PhD students 

Conference 

participation  

Q4 of 
2019 

Staff and 
students 
participated in 
various kinds of 
scientific events 
and presented 
scientific 
materials 
(posters; 
abstracts; talks; 
etc) 

 568,890 1 staff member, 
Dr. 
Teklehaimanot 
Haileselassie, 
attended ICGEB-
JRC Workshop 
“Genome 
Editing 
Applications and 
Beyond”, held in 
Trieste, Italy, 
during 19-22 
November 2019.  

The workshop gathered experts to focus on 
scientific, regulatory, ethical and legal 
implications of the technology and deliberate on 
opportunities and challenges that are offered by 
genome editing. 
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Responsible center / 
person 

Planned 
Activity / 

Procurement 
Time 

Outcome  
expected 
including 
targets 

Performance 
indicator of 

outcome 

Cost 
(SEK for 

Swedish side 
and ETB for 
Ethiopian 
side) (All 

costs are in 
ETB unless 
stated in 

SEK) 

Outcome 
result 

observed in 01 
July 2018 to 

30 June 2019 

Activities  done in year to obtain outcome Remark 

Institute of 
Biotechnology 
Dr. Tesfaye Sisay , Dr. 
Addis Simachew, Iob  
and SLU staff; SLU SIDA 
project coordiantor 

Proposal 
preparation by 
PhD students 

 Students 
developed 
proposals 

 -  15 of the 19 PhD students have prepared their 
proposals. 4 have defended publicly and the 
remaining is waiting for defense schedules. 
Discussions have been made on the proposals of 
the students among AAU and SLU supervisors- 
some in person; via e- mails and sky pies 

 

 

 



 

5  

 

 

i. Supervision capacity building 

 

Training of IoB staff on Doctoral supervision training in Sweden 

 

Discussions carried out between AAU and SLU teams on over all issues pertaining our project and specific sub projects 

 

 

 

 

 

 

IOB supervisors (left side) discussed with PhD students (right side) on their activities in SLU 
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ii. Procurement of Laboratory Equipment and consumables 

After going through a year of purchase processing for equipment, and reaching on identifying winner bidders, the 

process was cancelled due to accusations by two bidders. Therefore, we have started the process again. We have 

made discussions with the purchase department of the main campus on possibilities of purchasing from foreign 

market using our dollar account, but they told us the process is the same as what we have passed through. 

Therefore, we have decided to repeat the process again this year. 

iii. Procurement of Vehicles (reshuffled from car rent budget for the 5 years) - 

We are just starting the purchase process. We were waiting on the release of the budget for 2019/2020. 

iv. Field Work 
 

 Field Visits for sample collection 

1. SP1 –Field and Laboratory Work 

1.1. Muluken Birrara – PhD student 

Title: Screening and association mapping of drought tolerant sorghum genotypes in Ethiopia 
 

➢ Introduction 

 
Sorghum is the fifth most important cereal crop in the world used for food and feed in the world. However, the 

production of sorghum is limited by moisture stress. The objectives of the project are to screen different sorghum 

genotypes for their responses to drought stress under field experiments and for nutrition analysis and genome 

wide association studies. 

➢ Activities done 

For the field experiment, about 320 Ethiopian sorghum landraces and 4 drought tolerant and high yield inbred 

lines (B35, Melkam, Argiti and ESH-4) were used for this study. 

 

260 sorghum landraces and 4 drought tolerant and high yield inbred lines were collected from Melkassa 

Agricultural research center (MARC) originally collected by Ethiopian Biodiversity Institute (EBI).  These landraces 

were characterized based on Day to flowering (DTF) and Plant height (PH) which ranges from 82 to 140 and 162m 

to 500m respectively by MARC for the purpose of purifying the accessions by selecting the most frequent 

genotypes in the plot.  
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We have collected 60 landraces from drought stress areas in Amhara region, South Wello and North Wello zone 

and Tigray region, Raya Azebo zone, Ethiopia. The selected sorghum landrace represents major sorghum growing 

regions and different agro climate zones of Ethiopia. 

 

All the samples were sown at four locations, at Mieso sub center of Melkassa Agricultural Research Center under 

rain fed condition in wet soil in May 2019, at Mehoni Agricultural Research Center under rainfed plus irrigation 

condition, at Melkassa all the phenotypic traits which are related to drought were recorded as follow in table 1. 

 

Table 1 all the phenotypic traits which were recorded in all locations 

 

Days to 50% flowering The number of days from planting to when approximately 50% of the plants in a plot 
reached half flowering stage. 

days to maturity The number of days from planting to when approximately 50% of the plants in a plot 
reached maturity stage. 

Green leaf number Numbers of green leaves at flowering and  harvesting stage 

flag Leaf length (cm) Measured from the leaf collar to the tip were recorded as the average measurement of five 
flag leaves per plot. 

flag  Leaf width (cm) Measured at the widest part of the flag leaf were recorded as the average measurement of 
five flag leaves per plot. 

Leaf senescence (stay green) Scored on a scale from 0 to5, where 5 indicate completely green leaves and 0 indicates that 
all leaves in a plot had changed completely to yellow. 

 

  

 

 

 

 

Plant height (cm)  The length of the plant from the ground to the panicle tip at physiological maturity 

Peduncle length (cm)   the average exertion of the panicle from flag leaf’s blade to the base of the lowest panicle 
branch at maturity 

Exertion length (cm)   the average exertion of the panicle from flag leaf’s sheath to the base of the lowest panicle 
branch at maturity 

Leaf chlorophyll content using SPAD Measuring the widest part of the third leaf using SPAD-502 meter at flowering and at 
maturity stage 

Panicle length (cm) the average length of the panicle from the lower panicle branch to the tip of the panicle  

Panicle width (cm) the average width of the panicle at its widest section 

Panicle weight (g)  the weight of un-threshed heads  

Grain weight per panicle (g)  the weight of seeds threshed from individual panicles 

Thousand seed weight (g) the weight of one thousand kernels sampled from bulked seeds from all heads in each plot 

grain yield the total weight of the grain harvested from each plot 
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The above drought related phenotypic data collections were completed excepting some late maturing accessions. 

Biomass related phenotypic traits (internodes length, number of nodes, biological yield, number of tillers and steam diameter) 

data collections were completed except in some late maturing accessions. 

Qualitative traits (leaf mid-rib color, anther color of dry anther, stigma yellow coloration, glum color, glum length, head shape 

and compactness and seed color) data collection were also collected except in some late maturing accessions. 

We harvested half of the sorghum landraces in all locations and some the landraces is late maturing and it is at soft dough 

stage. We will harvest it after two or three weeks when it reaches at harvesting stage. 

AtKobo sub center of Sirinka Agricultural Research Center site, half of the landraces was not flowered due to moisture stress. 

The matured landraces phenotypic data collections were completed. 
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Pictures taken during the field experiment 

 

planting  

 
Picture 1 Sample and land preparation and planting 

 

 
 

Picture 2 sorghum landraces at seedling stage 
 

 
Picture 3 sorghum landraces at flowering stage 

 

 
Picture 4 sorghum landraces at harvesting stage 
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Picture 3 sorghum landrace at kobo site (Half of the sorghum landrace did not give yield due to moisture stress) 

 

Figure 4 Different Sorghum landraces panicles after harvesting 

 

 

 

 

Picture 5 Data collection and advisor visit 
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➢ Challenges during field experiment 

➢ Transportation 

➢ Bird damage 

➢ Security problem 

➢ Very high moisture stress at Kobo site 

 

1.2 Behailu Mulugeta –PhD student 

Title: Genetic Diversity, Grain Protein Composition and Physicochemical Starch Traits of Ethiopian Durum Wheat 
Gene pool (SP1-3) 

• The objective of the study 

✓ To characterize and evaluate the genetic diversity, grain protein composition, and physicochemical starch 

traits of Ethiopian durum wheat gene pool, thus identifying genotypes possessing the important superior 

durum wheat quality traits and assessing their potential as a source of useful novel candidate genes for 

further durum wheat breeding in the country. 

• Planned Activities  

Course and Doctoral Dissertation work Plan  

Completed Courses work in Semester I and II of year one 

✓ Advanced Molecular Biology (Biot M801) 

✓ Genomics, Transcriptomics, and Metabolomics (Biot M802) 

✓ Proposal writing 

Completed courses in Semester I of year two 

✓ Molecular Plant Breeding (Biot M821) 

✓ Seminar I (BiotM891) 

 

Planned Doctoral dissertation (Biot M899) work 

Under project (SP1-3), we have planned five different experiments to address the objectives set as follow.   

Activity 1.Evaluation of Ethiopian Durum Wheat Landraces under Multi-environmental Conditions for Processing 

Quality Traits 

Activity 2.Genome Wide Association Studies of Ethiopian Durum Wheat gene pools based on high-density SNP 

markers 
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Activity 3.Characterization and Evaluation of grain protein composition of Ethiopian Durum wheat Gene Pool 

Based on SDS PAGE and HPLC (SE/RP-HPLC) 

Activity 4.Characterization of physicochemical starch traits of Ethiopian durum wheat genepools based on amylose 

amylopectin ratio 

Activity 5.Development and identification of dense high throughput markers and candidate novel gene in 

Ethiopian durum wheat gene pools 

 Completed Dissertation Activities for year I and II 

 

1. Evaluation of Ethiopian Durum Wheat Landraces under Multi-environmental Conditions for Processing 

Quality Traits 

 

Objectives  

➢ To assess the agro-morphological diversity of Ethiopian durum wheat  germplasm with different geographic 

origins within Ethiopia 

MATERIALS AND METHODS 

The study area 

The field experiment was conducted under field conditions at five locations, namely, Sinana, Kulumsa, Akaki, 

Holeta and Chafe donsa during the main cropping season of 2019/2020 (Figure 1- 4). The selected locations 

represent different agro-ecozones of Ethiopia where durum wheat landraces are grown and differing in their 

rainfall, temperatures, altitude, soil type and texture. 

 

Plant materials 

A total of 420 Ethiopian durum wheat (385 landraces and 35 released varieties) representing the major agro-

ecozones of the country were collected from Sinana Agricultural Research Center (205 landraces and 10 released 

varieties), Wollo University (180 landraces) and Debrezeit Agricultural Research centers (25 released varieties). 

These materials are supposed to represent the major agro-ecozones of the country to identify and select major 

desirable durum wheat quality traits from promising landraces.  

The experiment was laid out using Alpha lattice with two replications with plot size of 0.4 m2 (2 rows, each 1 m 

long) with a row to row spacing of 20 cm. The genotypes were assigned to plots randomly within each replication 

and 41/46 kg ha-1 N/P2O5 of fertilizer was applied at planting. All other crop management and protection practices 

were applied uniformly to all germplasms. 
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Figure 1. Planting of the activity at Holeta Site 

 

Figure 2. Planting at    Akaki Site 

 

Figure 3. Planting at Chafe donsa Site 

 

Figure 4.Planting at Sinana Site and its performance at tillering stage 
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Field performance and Advisors visit 

The materials performed well in all respective locations and some of the locations were visited by advisors   

 

 

 

Figure 5 

 

Figure 5 

 

 

 

 

 

Figure 6. Field performance of the materials at Akaki site and data collection 

 

 

 

 

 

 

Figure 7. Field performance of the materials at Chafe donsa site and data collection 

 

 

 

 

 

Figure 8.  Field visit with Advisors at Akaki and Chafe donsa site 
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Data collections and Analysis 

Data were collected either on plant basis (i.e., from five randomly selected plants) or plot basis according to 

descriptors of IBPGR (1985) and collected electronically by using Field scorer version 2.16 program supported by 

Lenovo tablets.  Combine software version 2.0.5.0 was used for synchronizations of collected data into personal 

computers. All necessary data for meeting the objectives set were collected at all locations.  

Collected data on plant basis are:- 

➢ Spike length 

➢ Numbers of spikelet spike 

➢ Plant height and 

➢ Effective tiller number 

Collected data on plot basis are:- 

➢ Dates to flowering and maturity, 

➢  Glume color,  

➢ Glume hair,  

➢ Spike density,  

➢ Lodging,  

➢ Stand percent (agronomic score) 

➢ Grain yield per plot,  

➢ Thousand kernel weight(TKW),  

➢ Test weight,  

➢ Kernel color,  

➢ Vitreous   and  

➢ Total biomass  

 

Data collection and harvesting of the trail were completed at Kulumsa and Holeta site. The remaining locations 

(Akaki, Chafe Donsa and Sinana site) data collection is underway and harvesting will be completed by the end of 

December, 2019 to Mid-January, 2020. 
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Figure 9. Field and laboratory data collections 

The phenotypic data collected from all respective locations will be subjected for statistical analysis using R 

software’s, GEA-R, META-R, Genstat and MINTAB version 14 computer packages to analyse different diversity 

parameters and associate with GWAS. Analysis of the data will be commenced immediately after harvesting of the 

trail from all location.  

Challenges encountered during Field 

1. The problem of logistics for trail management 

Getting vehicles for fieldwork was challenging. We were handling a seasonal work which will not give time 

and getting vehicles on need time frame was very difficult. We tried to use rental car, but the finance 

system were also so challenging. 

2. Finance facilitation Problem 

The budget for implementing the fieldwork was not released as per my plan and I faced problem at planting and 

harvesting. The budget was distributed across four year duration which is not conducive for managing my 

experiment as per my plan. The finance system was very challenging to manage trail on needed time frame 

because we were not receiving the requested advance as per plan (on needed critical time) and this made difficulty 

on our work.  

Solution made for challenges encountered 

1. Rental car was used to tackle the vehicle problems 

2. Finance problem were solved by the support of Dr. Kassahun  from his project 
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Future planned Activities 

S/N Activities Year 
II 

Year 
III 

Year 
IV 

Places to handle the 
activities 

1 Molecular studies (GWAS) Analysis, data 
compiling& analysis  

February 2020-July 2020   SLU, Alarp 

2 Genetic Diversity analysis using SSR Chips  February 2020-July 2020   SLU, Alarp 

3 Manuscript preparation for GWAS and SSR 
Chips Work 

July to October, 2020   AAU, Addis Ababa 

4 Grain protein composition analysis data, 
compiling ,analysis & paper development 

 October,2020 to March,  
2020  

 SLU, Alarp 

5 Physicochemical starch traits analysis, data 
compiling, analysis & paper development 

 April, 2020 to 
September,  2020 

 SLU, Alarp 

6 Candidate gene identification and dense high 
throughput markers development 

 April, 2020 to 
September,  2020 

 SLU, Alarp 

7  Manuscript preparation for planned activities 
of  4-6 and  Doctoral Dissertation compiling  

 September 2020 to April 2021 SLU, Alarp and AAU, 
Addis Ababa 

 

Summary  

Wheat is one of the most important cereal crops used in maintaining food security for humankind. Even though, 

Ethiopia is considered as center of diversity for durum wheat species and these materials were not exhaustively 

used in variety development program. The grain protein composition and Physico-chemical starch traits of 

Ethiopian durum wheat gene pool were not studied so far and these activities were planned to fill this gap. For 

evaluation of Ethiopian durum gene pool under different geographical areas, a total of 420 (385 landraces and 35 

released varieties) were planted at five locations. All important data were collected and harvesting of the trails was 

not completed yet at Akaki, Chafe donsa and Sinana. Data analysis for phenotypic data collected will be 

commenced after completion of harvesting from all respective locations.  

1.3. Adane Gebeyehu- PhD Student 

Title:  Development and use of genomic and transcriptomic tools and resourcesfor Guizotiaabyssinica (Noug) and 

analysis of some key traits to promote its improvement and conservation. 

PhD Student: Adane Gebeyehu Demissie (ID No. GSR/8348/11)  
Advisors: Dr. Mulatu Geleta (Associate Professor, SLU-Department of Plant Breeding) and  
Dr.Kassahun Tesfaye (Associate Professor, AAU-IOB) 
 

➢ OBJECTIVES 

 

 General Objective 

The overall objective of this study is to contribute to the improvement of noug in various desirable traits through 

developing genomic and transcriptomic tools and resources that can be used for molecular breeding and its 

efficient conservation, as well as through analysis of factors affecting traits such as oleic acid content in seed oil.  
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Specific Objectives 

 

1. To determine the variation in seed set of various recently developed self-compatible lines (SC-lines) that 
have been recently developed and selected the best lines for further breeding 

2. Study the effect of temperature and photoperiod on the oleic acid content of noug under greenhouse 
and in the field conditions 

3. Conduct RNA-sequencing, followed by de novo transcriptome assembly and differential  expression 
analysis and Functional Annotation and Enrichment for Differentially Expressed Genes 

4. Develop SNP and microsatellite markers based on de novotranscriptome sequences for various 
applications 

5. Conduct genetic diversity analysis of Ethiopian noug gene pool using newly developed microsatellite 
markers to identify genetic diversity hot-spot, determine core set of noug collection at Ethiopian Institute 
of biodiversity for long term conservation and for use in breeding program 

6. Phenotype and genotype a set of diverse noug genotypes through seqSNP approach for genome wide 
association study (GWAS) of various traits such as self-compatibility, oil content, oil quality, seed color, 
head size and seed size as well as flower color. 
 

Progress so far 

✓ To determine the variation in seed set of various recently developed self-compatible lines (SC-lines) that 

have been recently developed and selected as the best lines for further breeding, 416 individual plants 

representing recombinant inbred lines (RIL) were grown in the green house(GH) and transferred to the 

Biotron with adjusted minimum and ventilation temperature during day (07:00–8:00) was 25oC and 27oC 

and adjusted minimum and ventilation temperature during night (18:00–07:00) was 21oC and  23oC 

respectively to induce flower buds. Photos below 

 

 

 

 

 

 

  

✓ To study the effect of temperature and photoperiod on the oleic acid content of noug under greenhouse 

conditions, 50 noug landrace populations collected from different altitudes in Ethiopia and 100 individual 

genotypes that are known to have high, medium and low oleic acid content  are grown in the green 

house using the half-seed approach in which half of each seed is analyzed for oleic acid content and the 

other half is grown under different temperatures (21OC day & 18OC night and 25OC day & 21OC night) and 

photoperiod of 11.5 hrs and 10.5 hrs in a Biotron. Then, the seeds produced from controlled crosses 

among these genotypes will be analyzed for oleic acid content. Plants will be grown in a chamber in a 

Biotron. The oleic acid content of half–seed is ongoing using GC analysis. Photos below 
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✓ For RNA-sequencing and de novotranscriptome assembly, development of SNP and microsatellite 

markers, 10 genotypes that are known to have high genetic distance among them were used in 3 

replicates. Three genotypes will be pooled together for SNP calling and 10 copies of every gene will be 

obtained at the end of sequencing. Sequences will be aligned and every polymorphism will be identified. 

Subsequently, transcribed part of the genome will be identified (Transcriptomics). RNA-sequencing will 

be conducted by CD-genomics, USA. Re-planting was done on 15th November, 2019 for further RNA 

Extraction. RNA extraction is underway and soon to be sent for CD-genomics, USA to conduct RNA-

sequencing, followed by de novo transcriptome assembly and differential expression analysis and 

Functional Annotation and Enrichment for Differentially Expressed Genes. Photos below 

 

 

 

 

 

 

Future plan 2020/2021 

1. Studying variation in seed sets of SC-lines in the field (Holeta, DebreZeit and Melkassa ARCs). 

2. Study the effect of temperature on the oleic acid content of noug under field conditions in Holeta, 

DebreZeit and Melkassa ARCs. 

3. Develop SNP and microsatellite markers based on de novotr anscriptome sequences for various 

applications. 

4. Conduct genetic diversity analysis of Ethiopian noug gene pool using newly developed microsatellite 

markers to identify genetic diversity hot-spot, determine core set of noug collection at Ethiopian Institute 

of biodiversity for long term conservation and for use in breeding program. 

5. Phenotype and genotype a set of diverse noug genotypes through seqSNP approach for genome wide 

association study (GWAS) of various traits such as self-compatibility, oil content, oil quality, seed color, 

head size and seed size as well as flower color. 
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SP4: Novel Biocatalysts from Extremophiles– Field work 

PhD students involved (# 2; SenaitLeyikun and OliyadJeilu) 

1. Oliyad Jeilu – PhD student 
 

PhD project title: Search for new enzymes from alkaline and halo alkaline environment through metagenomics 

• Completed course work 

• Proposal developed and ready for defense 

• Sample site visit, sampling design and collection has been done  

• Metagenomic DNA extraction has optimized and a number of metagenomic DNA have been extracted 
from three soda lakes 

• Will travel to Alnarp, Sweden next February for metagenomic library construction and screening  
 
 

2. Senaite Leykun- PhD student 

PhD project:  Thermoalkalostable microbial lipases: isolation, characterization, and evaluation of their potential 
applications 

Activities performed so far 

• Completed course work 

• Proposal developed and ready for defense 

• Sample site visit, sampling design and collection has been done  
 

Cultivation,enzyme isolation and production conditions optimized. So far more 300 pure isolates screened for 

lipase activity. About 6 positive isolates with good lipase activity are obtained and the production and assay 

conditions are being optimized. At the moment methods for getting maximum enzyme production is being 

optimized. 

PhD proposal preparation by PhD students   

The selected PhD students have been engaged at the Institute of biotechnology, AAU, in the following academic 

activities: guiding students to prepare their proposals timely; discussion on the proposals of the students among 

AAU and SLU supervisors- some in person; via e- mails and sky pies, public defense of PhD proposals by some 

students.
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