
Reviewers' comments:  

Reviewer #1 (Remarks to the Author):  

This is a well written and well documented presentation of the generation and characterization of 
human B cell-derived monoclonal antibodies directed against Candida, and I have focused my 
comments on the glycan microarray analyses included in this manuscript as requested by the 
editor.  

The glycan microarray analysis was carried out by an extremely competent group with many years 
of experience in developing and analyzing glycan microarrays. The descriptions and documentation 
of the methods for printing the and analyzing the two glycan arrays mentioned are adequate and 
the references included cover the details of generating the targets that were printed and analyzed. 
That being said, I would like to make sure authors and editors are aware of an initiative, 
designated MIRAGE (Minimum Information Required for A Glycomics Experiment), which was 
created by experts in the fields of glycobiology, glycoanalytics and glycoinformatics to produce 
guidelines for reporting results from the diverse types of experiments and analyses used in 
structural and functional studies of glycans in the scientific literature. It would be appropriate and 
informative for investigators reading the manuscript if the authors included a statement in this 
manuscript simply stating that the glycan microarray studies followed the guidelines as published 
by the MIRAGE initiative (Glycobiology, 2017, vol. 27, no. 4, 280–284).  

The microarray data were used to demonstrate the specificity of the antibodies for C. albicans 
mannoprotein and the absence of binding to other fungal or bacterial glycans presented on the 
array. The “validation” of the arrays were done using Dectin-1 for the Fungal, and Bacterial 
Polysaccharide Array (demonstrating the presence of beta1,3-glucans) and antibody PGT128 for 
the N-Glycan Array Set 3 (demonstrating the presence of the Man8 and Man9 N-glycans). This 
group would certainly have used other well-defined glycan binding proteins to demonstrate that 
the “probes” were printed and available for binding; these additional validation indicators should 
be mentioned in the supplemental information. It would be useful to mention something regarding 
the statistical analyses of the results and the number of replicates of each “probe” on the arrays. 
This is not as critical since there were only a few positive results with large values relative to 
background.  

It was not clear how representative mABs were defined (page 9, line 196). There were 17 mAbs 
developed and 5 of them appeared directed against the Hyr1 recombinant protein and the 
remaining 12 bound C. albicans whole cells. AB121 was the only Hyr1-binding antibody tested on 
the two arrays, and only 7 of the other 12 that were candidate for anti-glycan binding activity were 
tested. The rationale for the selection could be included.  

Finally, it interesting that AB135 binding to C. albicans was reduced by zymolase suggesting this 
antibody might be specific for a beta1,3-glucan, but beta1,3-glucans on the array were not bound 
by this antibody (Fig. 4a). The authors should comment on this.  

Minor points:  

Page 24 line 606-612 - The methods section described the two designated glycan arrays as 
“Fungal, and Bacterial Polysaccharide Array” and the “N-Glycan Array Set 3”. These arrays are 
defined in Supplementary Tables 3 and 4, but the designated titles are not actually stated in the 
Table legends (Table 3 legend did have a version of the designation mentioned).  

Page 9 line 201 – The C. albicans mannoprotein has an ID number of ID-13, but the text should 
indicate which array is being referred to.  



Reviewer #2 (Remarks to the Author):  

This paper reports on the species-specific and pan-Candida human recombinant mAbs displayed 
properties for diagnostics and generated strong opsono-phagocytic activity of macrophages in 
vitro, and were protective in a murine model of disseminated candidiasis. Fully human antibodies 
would represent highly valuable reagents to explore future immunotherapies targeting medical 
mycoses, therefore, the manuscript is important to scientists in the specific field, and report on 
“human antibodies that target the major human pathogen Candida spp and have therapeutic and 
diagnostic potential” are novel. While I think this paper is of interest to those active in this 
important field, I have some comments requiring author's clarification and some concern about 
both the results and the conclusions.  

1. The author mentioned that human antibody encoding V genes targeting Candida epitopes were 
cloned from single B cells derived from donors who had recovered from mucosal Candida 
infections. Actually, to select potential B cell clones producing antibodies related to protection / 
good prognosis, is it better to select donors who had recovered from systemic candidiasis? Please 
explain why the mucosal infection patients were selected.  

2. Only Candida albicans and C. dubliniensis are truly polymorphic, due to their ability to form 
hyphae and/or pseudohyphae. Except Candida albicans, is the author aware of any other non-
albicans candida species have Hyr1 gene?  

3. The author’s Hyr1 related mAbs are valuable for C. albcians identification, however, antibodies 
with pan-species activity may not have much translational potential as diagnostics, because 
laboratory diagnosis has improved with the advent of new methods for Candida isolation and 
species identification. Rapid identification of Candida species has become more important because 
of an increase in infections caused by species other than Candida albicans, including species 
innately resistant to traditional antifungal drugs. For example, Candida auris, an emerging fungus 
that can cause invasive infections, is associated with high mortality and is often resistant to 
multiple antifungal drugs. Early species identification is critical for the clinical effectiveness of 
antimicrobial treatment.  

4. The author has shown nice data of “macrophage phagocytosis of live C. albicans cells pre-
incubated with mAbs”; it is also important to determine macrophage candidacidal activity, 
especially in the presence of hyr1-specific mAbs. Filaments of C. albicans are required for tissue 
damage and escape killing by macrophages. Filamentous forms (hyphae and/or pseudohyphae) of 
Candida species also demonstrate increased resistance to phagocytosis compared with yeast. It 
will be interesting to show colony forming units (CFU) after 24^36 hour incubation at 37C with 
macrophages pre-incubated with hyr1-specific mAbs.  

5. The author concluded that macrophages travelled faster and further towards C. albicans yeast 
cells when pre-incubated with an anti-whole cell mAb, did the author observe the same -
macrophages travelled faster and further -when pre-incubated with Hyr1- mAbs? If yes, what is 
the mechanism?  

6. Please further explain why the author use a three-day mouse model of disseminated candidiasis 
to assess the protective efficacy of mAb in vivo. I understand it’s a new novel of invasive C. 
albicans infection of mice, and changes associated with disease become measurable within 3 days 
of challenge with C. albicans. However, evaluation of virulence effects solely in terms of kidney 
burdens and outcome scores seems a rather crude and unsophisticated approach. It will be 
interesting to see the differences in survival/ mean survival time. Furthermore, regard to two 
targeted organs in mouse candidiasis model mimic humans, fungal burden in the brain usually 
peaks on day 4 and then declined by day 7, whereas the kidney fungal burden continues to 



increase inexorably, reach peak by day 7.  

7. Please clarify what is challenge dose for each mouse in systemic disseminated candidiasis 
model. The Author mentioned 1x10e4 CFU/g per mouse, does it means 1x10e4 C. albicans cells 
for each mouse or the number have to be multiplied by weight of each mouse? It’s confusing. For 
BALB/c mice, generally when challenged with lethal dose of C albicans cells (5x10e5 per mouse), 
in fact the controls ( all moribund) have about 10 to the seventh kidney counts and all die within 
5-7 days. At fungal burden of log 4-5 of control group in this manuscript, usually mice survive well 
for a period of time.  

In addition, the differences in kidney fungal burden among control and mAb-treated group are not 
impressive, only 1-1.5 log differences. The protective efficacy of anti-whole cell mAbs will be more 
convincing if evidenced by both kidney CFU and survival during extended time (2-3 weeks). In 
mouse model of disseminated candidiasis, many research groups demonstrated that vaccinations 
could resulted in marked improvement in survival and significant reductions in fungal burden 
during otherwise rapidly fatal hematogenously disseminated candidiasis in both immunocompetent 
and immunocompromised mice. Of interest are the kidney fungal burden from vaccinated mice 
could be under 2-3 log CFU/g. Generally, mice with kidney fungal burden indicative of a fatal 
infection is 6-7 log CFU/g; mice with kidney fungal burdens above this level typically die from 
infection, whereas mice with kidney fungal burdens below 4-5 log CFU/g could survive the 
infection. The conclusions of the manuscript that the species-specific and pan-Candida mAbs were 
protective in a murine model of disseminated candidiasis is not convincing.  

Reviewer #3 (Remarks to the Author):  

This is a very interesting manuscript which takes antibody technology to a new level in the 
potential management of invasive mycoses. In a set of robust and creative experiments this work 
uses the isolation of single class switched memory B cells isolated from donors serum-positive for 
anti-Candida IgG and screened them for recognition of hyr1 cell wall protein and a whole cell wall 
preparations. The reactive antibody genes(s) were cloned and expressed in kidney cells to make 
specific recombinant anti-Candida monoclonal antibody. A pan Candida mAbs then was shown to 
have opsonic activity and appeared to have protective features in a murine model of disseminated 
candidiasis.  
The very strong features of this strategy are:
(1) the creative technology to identify and create the potential protective mAbs. Clearly, this work 
showed a nice technology to keep the discovery of humanized antibodies for antifungal therapy 
alive and well which will be essential for future therapeutics.  
(2) By targeting Candidiasis, the investigators have not only focused on a major fungal pathogen 
which could use both new treatment strategies but also preventive strategies. Furthermore, there 
is a rich and unfulfilled history of antibody treatment in Candidiasis with the development of 
Mycograb® which had a positive therapeutic signal in human disease until its development was 
stopped.
(3) The manuscript is clearly written and the story is easy to follow in this presentation. There are 
a series of methodological maneuvers but they are explained well and need to be discussed to 
appreciate the value of this technology. I have little to remark on the strategy and creation of the 
monoclonal antibodies. Well done!  
The primary issues that I would like investigators to address are the following:  
(1) It would be helpful to understand why B-cells were taken from antibody positive mucosal-
infected patients. It just seemed like critically formed antibodies for treatment and prevention of 
invasive disease would come from patients who recovered from a candidemia and/or internal 



invasive candida disease. Are B-cells producing antibodies during mucosal disease the same as 
those responding to invasive disease? Are they as potent?  
(2) The elegance of the B-cell and antibody technology (cloning and screening) seems to be 
somewhat dampened by more meager animal study endpoints for efficacy. There are two issues 
the investigators should address.  
(1) It appears that the use of these antibodies by in vitro directing them onto the yeast cells and 
then putting the yeast into the animal is very far from reality and although it may have some 
biological effect, excitement for these antibodies would be so much greater if they were infused in 
the animal systemically either prior to after infection. Will these particular antibodies really work as 
potential therapeutics under this design?  
(2) A second issue is the numbers of animals to read out the impact of antibodies. It is appreciated 
that there is attention to limitation of animals but despite some statistical differences in groups, 5 
animals per group without dramatic differences in fungal burden may simply be too few of 
observations to be convincing in the endpoint evaluation. Also, the disease outcome score seems a 
little nebulous. Is it validated as a true surrogate for survival in this model? It is in fact, unlikely 
that this experiment was done more than one time. The investigators should defend this small 
number of observation or repeat the experiment again to ensure that results are robust and 
repeatable. It seems too much effort went into technology to have a less than robust read-out of 
efficacy.  























REVIEWERS' COMMENTS:  

Reviewer #2 (Remarks to the Author):  

The manuscript NCOMMS-16-15066A-Z provided the important data and could be very 
interesting and significant for the readers and researchers of the field. The Author has 
carefully and thoroughly addressed my concerns and comments. The work is well done 
and I believe the manuscript is ready for publication in Nature Communications.  

Reviewer #3 (Remarks to the Author):  

Comments  
This manuscript is a well described investigation into the isolation of human B-cell 
derived monoclonal anti-Candida antibodies that were shown to have a biological effect 
under several in vivo systems. Although antibody therapy for fungal infection treatment 
and prevention remains unproven, this study has definitely provided a foundation to 
move the bar closer for realization of antibody therapy.  
There are no specific criticisms of present manuscript in this review. 


