
MICROBIOLOGY 微生物



Beginning of Microbiology

 Anton van Leeuwenhoek

 Louis Pasteur

 Robert Koch



Microbes in everyday live

Francis Crick
（1916-2004）

Wine and Beer 
(Saccharomyces cerevisiae)

Yogurt (Lactobacillus) Vinegar
(Acetobacterium Balch)



Microbes in everyday live

Francis Crick
（1916-2004）

Tuberculosis Penicillin Aspergillus flavusTuberculosis
(Mycobacterium tuberculosis)

Penicillin
(Penicillium notatum)

Aspergillus flavus



The range ? Life or not ?

要求：小（0.5~5 μm）



大肠杆菌 (Escherichia coli, E. coli )



大肠杆菌 (Escherichia coli, E. coli )

1. 人（及动物）肠道菌群 ( gut flora or gut microbiome) 的组分。

2. 条件性致病菌。

3. 兼性厌氧，无氧呼吸产物：酸和气。异养。

4. 2 μm, 0.5 μm. 10~100

Why a widely used basis organism ？

4. 平均长度：2 μm, 平均宽度：0.5 μm. 每毫克含菌10~100亿。

5. 原核生物：细胞器只有核糖体。

6. 生长速度快：20~30 min/代（适宜条件下）。

7. 基因序列等信息相对清晰。

8. 易保存：4℃，-80℃。



Cultivation of E. coli

需氧 异养
肠道
菌群

生长
迅速

摇床 LB培养基 37℃ 过夜培养摇床

空气

LB培养基

1% 蛋白胨

0.5% 酵母提取物

1% 氯化钠

（琼脂粉）

灭菌

37℃ 过夜培养



Modification of E.coli
基因编辑 + 突变-筛选

符合科研需要（图片来自全式金公司）

生 物

安 全



How E. coli grow: fission

 Growth in liquid mediumGrowth in liquid medium
1.1. Lag PhaseLag Phase

2.2. Log PhaseLog Phase

3.3. Stationary PhaseStationary Phase

Fission 

4.4. Death (decline) PhaseDeath (decline) Phase

1. 每个时期适合做什么实验？

2. 细菌密度怎样测定？

3. 细菌状态调整与种子菌液制备。



Plasmid

Many prokaryotic cells contain other genetic
elements, in particular, plasmids, in addition to the
chromosome. Plasmids are genetic elements that
replicate independently of the host chromosome, in
the sense of possessing their own origin of
replication. However, they do rely on chromosomally

~5, 000, 000 bp

~10, 000 bp

replication. However, they do rely on chromosomally
encoded enzymes for their replication. Unlike viruses,
plasmids do not have an extracellular form and exist
inside cells as free, typically circular, DNA. Plasmids
differ from chromosomes in carrying only
nonessential (but often very helpful) genes. Essential
genes reside on chromosomes. Thousands of
different plasmids are known.



酵母菌（Yeast, Saccharomycetes）

1. 产酒精；

2. 真核生物（某些蛋白或酶的生产）；

3. 一些实验（酵母双杂交实验）。

其他真核微生物：青霉、毛霉、黄曲霉……



The E-coli strain Nissle 1917 (EcN)

1. 著名益生菌

2. Nissle发现于1917年；

As Nissle continued to collect stool samples from soldiers, one man 

caught his attention. He was a non-commissioned officer who caught his attention. He was a non-commissioned officer who 

despite others around him falling sick, remained healthy. 

https://pranathrive.com/mutaflor/



讨论：

1. 穿梭质粒需要具备什么特点？

2. 灭菌方法有哪些，为何湿热灭菌最流行？

3. 灭菌条件了解一下？3. 灭菌条件了解一下？

紫外、酒精、灼烧、干热、湿热……



HSiTAIWAN 2016 iGEM (High School Grand Prize)

http://2016.igem.org/Team:HSiTAIWAN



群体感应（Quorum sensing ）
Quorum sensing describes the phenomenon that the accumulation of signaling molecules in the

surrounding environment enables a single cell to assess cell density so that the population as a

whole can make a coordinated response. (West et al., 2007)

Myxococcus xanthus (黄色黏球菌)

是菌不是菌？


