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Objectives 

• To isolate Mycobacterium tuberculosis var. bovis from human with MGIT and Löwenstein-

Jensen (L-J glycerol and pyruvate) in the national tuberculosis reference laboratory in 

National Centre for Communicable Disease (NCCD)  

• To identify M. tuberculosis var. tuberculosis and perform drug susceptibility testing (DST) 

including newly introduced drugs for new WHO regimens  

• To introduce next generation sequencing technology into NCCD laboratory 

• To perform genotyping of M. tuberculosis in NCCD laboratory  

• To develop standard operational procedure (SOP) to identify M. tuberculosis variants 

• To perform risk assessment of M. bovis infection among Mongolian people based on the 

isolation from clinical specimens   

• To perform TB screening with LAMP method and IGRA test to workers in slaughterhouses 

• To train NCCD trainees for next generation sequencing technologies in RIT 

 

 



Inputs 
The Research Institute of Tuberculosis (RIT) has implemented the followings  

1. Regular on-line meeting 
1. Regular on-line meetings with mainly three members (Dr. Buyankhishig, Dr. Oyuntuya and Prof. Mitarai) were held since 

2020. The progresses and problems of the project was discussed in the meetings.  
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was discussed in the meetings.  

2. Standard operational procedure development 

• Standard operational procedures development is one of the key components of this 

technical transfer programme. Three different types of SOPs are developed until now. 

 



2.1 SOP for Löwenstein-Jensen (L-J glycerol and pyruvate) 

Though Mycobacterium tuberculosis var. 

bovis (M. bovis) grows on normal 

Löwenstein-Jensen (L-J) medium with 

glycerol as carbon source, the use of L-J 

medium supplemented with pyruvate is 

recommended.  

For the better isolation of M. bovis, L-J 

glycerol and pyruvate have been introduced 

into NCCD TB laboratory and performed 

since December 2021.  

4. МИКОБАКТЕРИЙН ӨСГӨВӨР 

 

4-1. ӨСГӨВӨРЛӨХ ТЭЖЭЭЛТ ОРЧИН 
 

ЗАРЧИМ 

Микобактери нь агаартай , уургаар баялаг орчинд ( M.leprea аас бусад нь) ургалт өгдөг.  

M.fortuitum ба M. chelonei гэх мэт зарим микобактериуд нутриент агар гэх мэт уургаар 

баяжуулагүй тэжээлт орчинд ургадаг.. 
M. tuberculosis нь агаартай, уургаар баяжуулсан тэжээлт орчинд 35 – 37˚C -д удаан 

ургадаг, тэжээлт орчинд тарьснаас хойш 2- 3 долоон хоногт нүдэнд харагдах ургалт 

ажиглагдах ба нөсөө үүсгэхгүй.  

M. tuberculosis  нь тэжээлт орчны гадаргуугаас төвийсөн, хуурай өрөмтсөн колон өгч 

ургана. Энэ нь паранитробензойны хүчил (ПНБ)-д мэдрэг байх ба 25˚С хэмд 
ургадаггүй. Сүрьеэгийн микобактери ургуулах өндөг суурьтай болон шингэн зэрэг 

олон янзын тэжээлт орчингууд байдаг. 

 

4-2. ЛЕВЕНШТЕЙН-ИЕНСЕНИЙ ТЭЖЭЭЛТ ОРЧИН (өндөг суурьтай) 

Лабораторид LJ тэжээлт орчинг бэлдэнэ. Тэжээлт орчин бэлдэхдээ шинэ өндөг, хэд 
хэдэн давс хийж,  малахит ногоон, пенициллинийгбохирдолтыг дарангуйлах 

зорилгоор хийдэг. Тэжээлт орчинг хоѐр тюбэнд ташуу бэлдэнэ. Нэг ташуу тэжээл нь 

глицерол агуулсан (LJ G), нөгөө нь пируват (LJ P) агуулна.  M. tuberculosis-ын хүний 

төрөл нь L-J G тэжээлд сайн ургах ба үхрийн төрөл (M. bovis) нь L-J P тэжээлт орчинд 

ургадаг. 
Тавигдах шаардлага: 

Өндөг 

Давсны уусмал    (a)Хоѐр солигдолт фосфорхүчлийн кали KH2PO4 

      (b) Магни сульфат MgSO4 

       (c) Магний цитрат 

       (d) L-аспирагин 

       (e) Глицерол 

       (f) Пируваттай натри 
 



2.2 SOP for MGIT AST for new drugs 

Because the World Health Organization 

recommends new anti-tuberculosis treatment 

regimens employing new drugs for drug-

resistant tuberculosis and has changed the 

definition of extensively-drug resistant 

tuberculosis in 2021, we need to introduce a 

new DST technology to diagnose new drug 

resistances.  

The new method is based on MGIT automated 

liquid culture technology and requires to 

prepare drug containing medium in-house. 

The SOP includes procedures for levofloxacin, 

moxifloxacin, bedaquiline, linezolid, 

clofazimine and delamanid. 
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2.3 SOP for Genome DNA extraction 

This SOP describes a quick and easy extraction 

method of high molecular weight (HMW) DNA from 

MTB. While short-read sequencing, which 

sequences a massive number of short fragments (< 

several hundred bp), can yield draft whole genome 

sequences, it has restrictions including uncertain 

mapping in repetitive regions. Long-read 

sequencing is expected to overcome the restrictions 

by sequencing longer fragments (> several 

thousand bp), especially for high-GC content 

genomes such as TB.  

Although extracting HMW DNA is required for 

successful long-read sequencing, the method is not 

well established in MTB. Here, the quick and easy 

way to extract HMW DNA from TB that is suitable 

for long-read sequencing is described. 



2.4 SOP for MinION sequencing 

This procedure is involved in the method to perform 

long-read sequencing with MinION Mk1B. Most of 

procedure is conducted by kits and equipment sold 

by Oxford Nanopore Technologies.  

First, HMW DNA is fragmented and barcodes are 

attached to the end of fragments, simultaneously.  

Then, the barcoded samples are pooled, and 

sequencing adapters are attached to the pooled 

samples.  

Finally, the DNA library is loaded into the flow cell 

and start a run. The sequence data obtained will be 

analysed separately. 



Inputs 
The Research Institute of Tuberculosis (RIT) has implemented the followings  

3 On-line training 

We conducted on-line new DST training connecting NCCD TB laboratory and RIT 

on July 5th and 6th. This SOP describes the use of the BACTEC MGIT 960 TB 

System for liquid culture and drug susceptibility testing of Mycobacterium 

tuberculosis. The BACTEC MGIT 460 TB System has been found to boost culture 

positivity by 15–20% relative to conventional solid media and to substantially 

reduce the time to positivity. Liquid culture, however, is more prone to 

contamination. Liquid culture is now approved by WHO for use in low to middle 

income countries. 

The training was conducted using 20 standardized M. tuberculosis strains which 

drug resistances are already known (standard results from Institute of Tropical 

Medicine, Antwerp, Belgium). The results are not validated as of October 19, 2022. 

 



Inputs 
The Research Institute of Tuberculosis (RIT) has implemented the followings  

4 Introduction of interferon gamma release assay (IGRA) 

For the screening of M. tuberculosis infection, IGRA is introduced into NCCD TB laboratory. 

QuantiFERON-TB Gold in Tube (QFT-4G, QIAGEN) is the 4th generation IGRA detecting 

interferon gamma release from CD4/8 cells. This is a standard method for IGRA with ELISA 

system, however, due to the delay of transportation of equipment necessary of ELISA to 

NCCD, the standard QFT system is not installed yet. After consultation with QIAGEN, the 

company proposed a simple semi-quantitative version of QFT (QIAReach system) which 

employs lateral flow immunoassay for the quantification of released IFN-gamma.  

The QIAReach system has been installed into NCCD in September 2022, and validation 

test was performed using blood samples collected from bacteriologically confirmed TB 

cases, TB contacts and healthy volunteers (12 samples in total). The test was successful. 



QIAreach QuantiFERON-TB  

11 

• Simple QFT-4G test with 1ml 

blood  

• With lateral flow immunoassay 

• 5-20 min to results 

• Positive or negative results 

• Ability to reach people in 

remote areas for efficient 

preventive TB programs with 

digital QIAreach technology 

 



Inputs 
The Research Institute of Tuberculosis (RIT) has implemented the followings  

5 Overseas training 

Dr Oyuntuya Tumenbayar, head of national tuberculosis reference 

laboratory (NTRL) in NCCD, visited RIT from August 29 to September 30, 

2022. RIT staff conducted a training course for the whole genome 

sequencing of M. tuberculosis using Illumina MiSeq and MinION/GridION 

systems.  

The programme included growth of M. tuberculosis on solid medium, DNA 

extraction from M. tuberculosis using glass-beads dispersion method 

followed by organic solvent purification, DNA quality and quantity measures, 

library preparations, and genome sequencing. The base calling is translated 

to sequence and analysed basically using TBProfiler solution.  



Inputs 
The Research Institute of Tuberculosis (RIT) has implemented the followings  

6 Ethical process 

The protocols for IGRA study, isolation and identification of M. bovis in 

human sample, genetic analysis (typing) of M. tuberculosis isolates including 

M. bovis, and genotypic DST are prepared and submitted to corresponding 

IRB (NCCD or Ministry of Health or both) in collaboration with NTRL/NCCD. 

The protocols have been approved.  

 

 


