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Founded in 1877 by Felix Hoppe-Seyler as
Zeitschrift für Physiologische Chemie

Felix Hoppe-Seyler (1825–1895) was a pioneer of biochemistry, 
remembered not only for his discovery of hemoglobin and  
his contributions to the chemical characterization of many other 
biological compounds and processes but also for having been the 
mentor of Friedrich Miescher and Albrecht Kossel. In his preface 
to the first issue of Zeitschrift für Physiologische Chemie, 
Felix Hoppe-Seyler coined the term Biochemistry (‘Biochemie’) 
for the then newly emerging discipline.
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COVER ILLUSTRATION

Rickettsia species are obligate intracellular zoonotic pathogens and include the causative agents of spotted fever rickettsioses worldwide. These 
bacteria have independently lost several genes and are known to evolve by genome reduction. RC0497 of Rickettsia conorii is a peptidoglycan-
hydrolyzing N-acetylmuramoyl L-alanine amidase belonging to the AmpD superfamily of proteins. In their article on pp. 249-262 in this issue of 
Biological Chemistry, Patel et al. report on the comparative phylogenetic analysis, transcript and protein expression, structural modelling, enzymatic 
activity, and localization of RC0497 in the periplasm, on the cell wall, and on the membranes of vesicles pinching off the cell wall in R. conorii. The 
immunoelectron micrograph image on the front cover shows a dividing R. conorii bacterium and localization of RC0497 (black dots) at the septal 
areas (magnified in the inset) represented by invagination of the cytoplasmic membrane, the mucopeptide layer of replicating bacteria, and on the 
membranes of vesicles pinching off the cell wall.

Image copyright: Hema P. Narra, Vsevolod L. Popov, and Sanjeev K. Sahni, Department of Pathology, University of Texas Medical Branch, 
Galveston, USA



� Biological Chemistry   2020 | Volume 401 | Issue 2

Contents

Reviews

Bernd Moosmann, Mario Schindeldecker  
and Parvana Hajieva
Cysteine, glutathione and a new genetic code: 
biochemical adaptations of the primordial cells that 
spread into open water and survived biospheric 
oxygenation  213

Christian S. Lentz
What you see is what you get: activity-based probes in 
single-cell analysis of enzymatic activities  233

Research Articles/Short Communications

Protein Structure and Function

Jignesh G. Patel, Hema P. Narra, Krishna Mohan Sepuru, 
Abha Sahni, Sandhya R. Golla, Aishwarya Sahni,  
Amber Singh, Casey L.C. Schroeder, Imran H. Chowdhury, 
Vsevolod L. Popov and Sanjeev K. Sahni
Evolution, purification, and characterization of RC0497: 
a peptidoglycan amidase from the prototypical spotted 
fever species Rickettsia conorii  249

Cell Biology and Signaling

Xiaoli Zhang, Xinyu Liu, Weiwei Cui, Ruihong Zhang,  
Yang Liu, Yongkun Li and Jing Hao
Sohlh2 alleviates malignancy of EOC cells under hypoxia 
via inhibiting the HIF1α/CA9 signaling pathway  263

Vanessa Ehrenfeld and Simone Fulda
Thioredoxin inhibitor PX-12 induces mitochondria-
mediated apoptosis in acute lymphoblastic leukemia 
cells  273

Jinfu Zhuang, Yongjian Huang, Wei Zheng, Shugang Yang, 
Guangwei Zhu, Jinzhou Wang, Xiaohan Lin and Jianxin Ye
TMEM100 expression suppresses metastasis and 
enhances sensitivity to chemotherapy in gastric  
cancer  285

Chunhui Ma, Yan Qi, Haiyan Liu, Chengdong Wu,  
Xueling Cui and Zhonghui Liu
Inhibitory effect of activin A on IL-9 production by mouse 
NK cells through Smad3 signaling  297

Meili Li, Zuo Xu, Xingmei Zou, Yuanfang Wang, Yiwen Li, 
Xiaowen Ou, Yangxi Deng, Yingjie Guo, Weidong Gan, 
Daixiong Chen, Tao Peng, Jing Xiao and Mingsheng Cai
Intracellular distribution of pseudorabies virus UL2 and 
detection of its nuclear import mechanism  309






