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Abstract

Huaier (Trametes robiniophila murr) provides
significant efficacy not only on cancer, but also
various physiological disorders caused by disrupted
transcriptional control on multiple signaling
pathways.In the process of MEGAATA analysis

of human transcriptomes, we observed impaired
signal transfer in the central and peripheral nervous
systems. Here we demonstrate the details of
molecular systems to compensate impaired neural
transmission, especially by mutated transcripts
correlated with newdegenerative alteration$hese
transfer inter/intra

significant rescue of signal
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neurons was observed in the patients with the
hereditary mutated EGFR, and receptor tyrosine
kinasessuch asc-MET, HER2/neu (erbB2), Hitt,
Parkin, APP, SOD1, ALS2, and maagcogenes and
tumour suppressor genebhe similar compensation
has been also reported in the patievith Huaier and
conventional chemotherapy using platinum (I
complex. Huaier treatment prevented those patients
from pathogenesis, but influenced tousa mild
depression. The epigenetic potential seems to
influence the pathogenicity in these hereditary
mutations, and that typically observed in the defects

in DNA mismatch repair systemsNith KEGG
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pathway characterization, Huaier showed significant
effeds on the retrieval of normal function inter/intra
neurons.Although we have observed only one case
successfully recovered
further roles of each representative molecules have
not yet defined, and no changes identified in the
translation and

mechanism of mutations in

transcription  processes. The present  study
demonstrated detailed molecules and signaling
pathways involved in the onset of neurodegenerative
diseases, and the significant effects of Huaier to
retain and rescue thmpaired neurotransmission and
signal transfer.
inevitably caused by chemical administration, and
also by ageing processlowever, it is emphasized
that, by 2

cope with the severity arahset of the diseases.

yearsd of

Keywords: Huaier {Trametes robiniophila murr)
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Mebr hepatocyte
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SOD1(superoxide dismutase gene); ALS2 (Alsin

GTPase underlying in hereditary amyotrophic lateral

sclerosis) platinum 1l complex (FORLFIRINOX)

Introduction

The successful treatment and prevention of

neurodegenerative diseases are the topics in medical

science [1, 2].There are abundant failed promises,

and the solution has not been obtained yet.
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At the beginning of our investigation on molecular
basis of antcancer efficacy of Huaier, we used

transgenidrosophilaflies with overexpressing nen

f r phosphorylatable Yorkie (Yki:V5S168A) as a cancer t

model [3]. This model was later revealed to be useful

to screen the candidate compound for amyotrophic

|l ater al scl erosi s (ALS) ,
research resulted in vaiRecently, it was broadast
announced that the one of

disease might delay the onset for several montlts, b
also emphasize that they could not identify no
possible candidate drugs, even by the screening of
thousands and thousands compounids vitro.
Simultaneously with our genome scope project from

2018 [410], we always anticipated to have a clue for

diseases such a8dunti ngtonbés di

di sease, and al so Par ki

In contrast, currently cancer becomes controllable
Par Kl nsonos dl seases.

disease, with a combination of modern technology of
Iat er a

surgical dissection, targeting radiology,

immunotherapy, and effective  conventional
chemotherapy with supplemental Huaier treatment [6,
8, 9]. Huaier wasdefined as effective for cancer

prevention with a small dose (3g per day) [4], and
also regulates iPS/ES production and normal
differentiation for the regeneration of damaged

tissues [8, 9].

The

neurodegenerative diseasd®en remains unsolved,

demand for a solution to major
not to say a solution to prevention of stress
accumulation by ageingt is very strange to find that

a final goal resembles very much to rejuvenescence
or immortality, just the same objective ordered by
Qin Shi Huang, the first Empar in Qin dynasty, at
B. C. 24 71¥]2 Burprigingly, the outcome of

the ancient expedition was Huaier, which contributed
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health maintenance, but no contribution to disturbance in signal transfer network in neurons,

immortality. represented by the mutationshthT T ( Hunt i ngt on
SLC6A4solute carrier family 6 member 4 [22]);

I n our genome scope pr oj e 6HTT, OBELl; SERP; @€TM, cSERTL,bSERT B nt i f y

the remarikabhbheét greamteitons iHMTLPR which encodem an integral membrane

patienhi § 7patient had a | poateinp thdt tramdparts the neurotramsanittey serotonin

sufferings irrelevant e a cfrom synaplicespaces irgopiedynapticsneurons.g r ai n e

headache, symptoms from hor monal di scoordination,

mi | d depr es sskirorashes @azasionally u o @isilar downregulation in neural transmission and

appeared in differg places), symptoms from signal transfer was observed in the patients drkat

accumulated stresses such as hepatic dysfunction, with platinum (lI) complex (FORFIRINOX,

sleep disorders.The memory loss was often FOLFOX6, and Cisplatin) [6, 235]. The molecular

observed, which leads her to a lack of conformity to  basis for the severe adverse events by those platinum

social expectationsUnt i | present t (Il) complex therapy was begun with the total

treat ment (20g persudaywdf f destruction of RNA synthesis, followed by massive

swi ft recovery of the i nj downregulaton of transcripts in every signaliigon, an

2) the prevention of t h e pathway, especially in signal transfer in central nd t | vy

observed in similar cases peripheral nervous systems within 90 daksiaier
successfully recoverd the impaired function by 60g

The identified mutathillons p\t,avrga}ygdmilnis&rgtigntfqr ? rpogtr&s, fo{ljllor\]/qv%dnb%ZOg

the members of thepidermal growth factor per day foran year [6].

receptor(EGFR;ErbB-1; HER1in humans),

) ) The present study, together with the former paper
amongErbB family of receptorsa subfamily of four

) ) [6], demonstrates the related molecules and
closely relatedeceptor tyrosine kinasesEGFR

(ErbB-1), HER2/neyErbB-2),Her  3(ErbB-3)
S|gnal transfer inter/intra neurons in the central and

andHer 4(ErbB-4) [7, 1520]. Hu a inefrl uienc e d
perlpheral nervous systmeHurlauer a’;\dmlnltratlon

siganaling pathways for compensation of impaired

broad spectrum of i mpaired systems including cel |
. ) _contributed to the rescue . of |mpa|red cell
gr owt h and di fferentiati on; proli feration; survival ;
) ) ) communication systems by influencoing a wide
mortality; angiogenesi s; for t he control 0 carcer
) , variety of signal transferrlng Pathways The treatment
progression and tumorigenesi s, t wi t h
i focused on specified target molecules should have a
apoptosi s; c h e morceystiesktiam c e ; cytokine
] certain limitation to influence all these alteratipns
receptor interaction; for cancer treatment, mi smat ch
) ) . some with ugrebulation, and the others with down
repair; nucl eoti de excision repai-r syst ems; for
) ) regulation at a timeThere are scarce medicine or
prevention of carcinogenesis and stem cell control,
) candidate compounds even foutatedEGFR and
together with neural transmitter and signal transfer

. . receptor tyrosine kinaseShe present study thus
intra/inter neurons [9]. _
provides a clue for the demand for successful
treatment and prevention of neurodegenerative
Surprisingly, by the screening of KEGG diseases by Huaier

characterization analysis [21], we identified severe
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Materials and Methods

Project Design and patien!
The present study specifically focussed on Huaier
effects t o t he neur ol
characterization and information have been
introduced previously [4].

Huaier compounds were provided by the

manufacturer for this purpose with a strict control on
transfer to Japan, good condition for mairdnce,
and provision to the patient volunteers, just as the

same as the previous reports.

The present study was strictly conducted according to
the guidelines of th®eclaration of Helsinkand the
principles of good clinical practice {40]. Written
informed consent was obtained from the patients.
This clinical research was applied according to the
Consolidated Standards of Clinical Research Trials
guidelines and was applied ttee Japanese Medical
Association on 9th February 2018, and approved on
5th March, 2018 (ID: JMAIIA00335). The project
has been strictly conducted with a monthly review by
the ethics committee consisted by the experts on
Medicine, Nursing, Laws, Pharmaceuticand
Business Community (first committee held off 9

February, 2018).

We used Huaier compounds as complementary
therapy, without any chemotherapy and radiotherapy
which disrupt the molecular systen@nly surgical
operation was allowed if applicable, even in the
period of during Huaier therapyVe thus planned
and initiatedan operstyle, beforeafter controlled
study, using peripheral blood as sampling materials
to understand the almost all molecular events in each
Huaier taking patientThe sampling materials were
total blood, the same as reported previojightO].

To compare with the other sampling, RNA extraction
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using nuclear cell components in peripheral blood
rapidly reflects the biophysiological changes, and that
more sensitive to monitor the course of any treatment

than any other samples such as dissectedsrgan t s 6

Total RNA and small RNA analysis
RNA extraction, miRNA library construction, and
Total RNA- and small norcoding RNAsequencing

on the MGISE@000 and BGISE00 platform

[ 2 6 ,were @rgcessed in BGI, Shenzhen, China, as
The

bioinformatics work was also processed in BGI,

descrived previously [40]. subseuent

Shenzhen, China.The detaied protocols were
provided and demonstrated at BGIwebsite:

http://www.bgitechsolutions.com/

The identified DEGs (differentially expressed genes)

and DESs i f f er ent i asmdllyRNAs)x pr es s e

were analyzed between samples and do clustering

analysis and functional annotations.

With quantitative analysis of DEGs, we performed
Gene Ontology (GO)

categories of molecular biological function, cellular

classification by three

component and biological process, with a

consideration of time course of Huaier
administration. We also analysd every signal
by KEGG

classification [ittps://www.genome.jp/kegp/ [21].

transduction  pathway pathway
Furthermore, we applied the enrichment analysis of

DEG in KEGG database.

The obtainecdhovel transcripts and small nuclear non
coding RNA have beedeposited tad’he NCBI GEO
(GSE157086),
newly identified sequences throughout the project
period [410].

and continuously -lgaded with
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Results
Once case of recovery observed in the patient
Par ki
The successful recovery of omase diagnosed by

Par ki di s e a®ne patieaats s
87 ol d

dysfunction.She was administered several drugs by

di agnosed as nsonos
nsonos

of year s o f emal e
as many independent clinicds shown in Fig. 1,

striking improvement was observed within one night

DOI: 10.26502/acbr.5017181

level in the end.Of course, the symptoms and
disorders were all disappearétle could ot identify

the malegularrmechanisms underneath of the Huaier
effect in this patient in 2015, since it was before the
Reginniing of ayr ggnpnge scope project.

al so had a famili al Il i ver

The result seemed to be dependent not only from

Huaier treatment, but also from the withdrawathoé

other chemical administration. The patient
after 3g of Huaier administration, and finally, . .
9 y maintained a good condition up to 2021.
succeeded to rescue liver function within normal
Reference ranges 2015 i 2016

Blood test items for blood tests 10/5 10/6 10/8 10/13 10/22 10/26 12/10 ! 3/4 5/13 6/24 7/29 9/23 11/11
Total Bilirubin 0~13 0.7 03 i 04 0.5 04 04 04
Direct Bilirubin 0~0.3 0.1 I 0.1 0.1 0.1 0.1 0.1
indirect Bilirubin 0~0.7 0.2 i 03 04 03 03 0.3
AST (GOT) 0~30 132 425 43 23 15 16 lQi 14 19 16 17 15 21
ALT (GPT) 0~30 186 340 134 37 10 7 7 5 9 8 9 6 12
ALP 100~340 1739 2189 1579 229 499 422 291i 369 354 353 344 364 353
r-GTP 0~50 481 652 473 128 100 28i 22 22 24 20 21 24
LDH 80~254 272 511 212 167 182 212 214i 185 223 222 213 232 246
TP 6.5~8.0 6.2 58 6.1 6.7 6Ai 64 6.8 6.8 6.8 6.6 6.6|

Huaier treatment
3g / day from 10/8

>

Figure 1: The time course of the blood test results. Huaier administration was indicated by arrows

Huai er effects on mul tilpn eFi gi g Rl g anelsefefeexcptisai ore d
intral/inter neurons i n thheasciecnt dias e aasnalsh ga& mpiapt [d éea r dvea ss
nervous systems year so ol d femal e, and had
KEGG characterization resuttel efantheepahi onthewsedsuicrh
the present study (the pastyimepnttomd$o. f ddmi rmotrmenat i gdinsad
paper [ 4]1) wer e demadndtprl @tepd e $ ®i d m,dkincrashes i (ataasionadly
mutations and t hei r -4¢ o mpappeard tini differenti place$),i gymptoms2 from
observed after 3 mont hso6 &toumulated stesdenisoch g hmepatici dysfunctiom,i t h
a comparison t o t he S u ¢ cslkeep dioudersThe memorly toss was occasgionallya i n
nor mal condition after 2 opseraed,s vwhicho feadH bea itoe a slight &aekt ahent .
The mut ati on det ect @who uirn conformityo tp esocial sexpectatibns (usually within

suppressor genes, and c¢ on scnpulenis). Inawak-ie rcénic,i noutiide dystis maj or
signalling pathways wer e fMonaterdin livenand kidody, apdanoliple polygssn u s e d
in the previous reports d¢olorhveere getedtadds the apddarance 8 multiple t h e

original paper [4]).

cysts in liver was all of a sudden, wacluding the
patient and her family, immediately decided to have

Huaier therapy, dgether with endoscopic dissection

Archives of Clinical and Biomedical Research Vol. 5No. 37 June 2021. [I SSN 2572-9292]. 488
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of colorectal polyps and treatment on latent
Helicovacter pylorinfection in stomachThe cure of
rashes and other disorders were disappeared within 3
months, and no cancer progression and other
neurological and psychajical disorders were not
identified ever after 3 years noMutated oncogenes
and suppressor genes were listed in the gray box.
Special attention should be paid to the mutation in the

DNA mismach repair genes hMLH 1, 2, 3 and 6.

Fig. 2B, C, and D clealyindicates the mutated

molecules, their lineage to multiple signaling

pathways correlated with neurotransmittion, and
consequent influence to total signaling cascades.
Mutated molecules were indicated by red letter, and
the upregulation by highlighted byed box, whereas
downregulation by green bokExtreme upregulation

of signaling molecules were clealy demonstated in
the panelsThese were the results after 3 months after
Huaier administraion 20g/day, and these effects were

observed from the first 30 dawpf Huaier treatment.

Archives of Clinical and Biomedical Research

Vol. 5No. 37 June 202L. [| SN 2572-9292].

DOI: 10.26502/acbr.5017181

Fig. 2B and C indicate the rescue of mutated
molecules in the representative neurodegenerative
diseaseslt was of particular concern to identify the

mutations in  APP dlycoprotein amyloiebeta
precursor
(apolipoprotein  E), SODI1(superoxide dismutase
gene), and ALS2 (Alsin GTPase underlying in
lateral  sclerosis for

hereditary amyotrophic

amyotrophic lateral sclerosis)ndicated by red

arrows

Fig. 2D shows detailed functional rescue in closely
related pathway and in psychological systeim.
addition, Fig. 2A and B demonstrate further
influences to neurotransmission, siganal transfer intra
neurons, in the central nervous systefs for
sensory nervous systems, Fig. 3A and B show the

taste, hearig, and visual sense systems.

489
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Fig. 2 (Continued)
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Fig. 2 (Continued)
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Fig. 2 (Continued)
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Fig. 2 (Continued)
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Fig. 2 (Continued)
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D Fig. 2 (Continued)
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Figure 2: The detailed analysis of the Huaier effects on each cancer by KEGG biological pathways in the patient with
sudden appearance of multiple cysts in liver and kidney. Multiple polyps in colon were also found and endoscopically
dissected. The results demonsthin the panels were the results by 3 month after Huaieer administration. Panel A; The
pathway characterization according to the originally suspected diseases, hepatocellular carcinoma and colorectal cancer,

by the clinical dataThe name of mutated exgsed genes was indicated by red color, andegplated genes were

highlighted by red box, whereas dowggulated ones by green box. Mutated oncogenes and gene suppressor genes were

specifically written in gray box in each panel. Panel B; KEGG charadierizan molecular modifications in

Huntingtonos

disease) indicated by red arrows. Panel C; KEGG characterization on molecular modifications inéAlzhiei;m di s eas e

di

sease

and Parkinsonds di sease. Note the

amyotrophic lateral sclerosis. Note the mutations in Adficéprotein amyloiebetapr ecur sor pr ot ei n

disease), ApoE (apolipoprotein E), SORBLperoxide dismutase gene), and ALS2 (Alsin GTPase underlying in hereditary

amydrophic lateral sclerosis for amyotrophic lateral sclerasdicated by red arrows$anel D;KEGG characterization

f

of the representative pathways, closely correlated with neural transmission. The relating psychological influence of Huaier

administrationwas also demonstrated. Note that no genetic alterations were detected, only quantitative changes (up

regulation by red box, dowregulation by green box).
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Fig. 3 (Continued)
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Hg. 3(Continued)
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Fig. 3 (continued)
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Fig. 3 (Continued)

TASTE TRANZDUCTION

TASTE BUD CELL

Type I glial like cell
AHTP
—
Salty Ha O—EENaC — — — — —®Depolarization I
ADE |
|
’ |
|
‘ v |
Type II receptor cell P21 P2l |
Y o |
Enhancement of ATP secretion |
e = rox | |
o——® K4 |- ————————————————————— + |
|/_ _____ K cliuel|—W-OK I
|
Sweeteners O oo | |
Sweet Sugas O — | 112 ER IF3E. o ' >
ugars 1 +
D-aming azids © | TiRz * | = TRFMS—ond I
' |
r s |
cAMP r ol ong | |
FDE | [PLCH2 | /\
Pz
AP I
- ALLT
GMPg < i ——
Ui IMP
L-glutamate QO I
Salicin O I
Bitter Cuinine O —®| T2R . .
: Inhibition of ATP secretion | release
Saccharin O v A - L
A | .
I
Gabasl  |caBap]  [5-HT14] )
3 A
Type IL presynaptic cell P24
! _']_
Weakaoid ST T N T _______________ ek ] wor+
HCIO KD1 ¥ | "
Sour Citric acid O e®_ b — — — — Depolarization— — — o — .
Mok a6 PKD2LI ® | e
Proton |
|
i+ | et ’\
Hrja O v o | |
O— &5IC [—W> —————— = Depolarization | 2 ¥
#O0T T | o » + OGABA |,°
LT e o . * e[ 5HT: | S afferent fib
Rel 5-H'£ -, - ensory afferent fiber
Hewrotransmitter OHNE .
release
y f
04742 12011515
(c) Kanehisa Laboratories

Archives of Clinical and Biomedical Research

Vol. 5No. 37 June 202L. [ SN 2572-9292].

502




Arch Clin Biomed Res 202 5 (3): 484518

C

DOI: 10.26502/acbr.5017181

Fig. 3 (Continued)
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Fig. 3 (Continued)
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Fig. 3 (Continued)
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Figure 3: KEGG characterization of signal transfetra/inter neurons. Panel A; From Up to bottom, the rescue of

neurotransmission in; cholinergic synapse, Dopaminergic synapse, and serotonergic @uaayiative regulation
of signal transfer was highlighted in abundant molecules by red box. Par@nBptic vesicle cycle were

specifically focusedPanel C; The enhancement of signal transfer in taste transduction, olfactory transduction was

demonstratedPanel D; The enhancement of signal transfer in phototransduction and thermal recognition by
inflammatory mediator was demonstrated.
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Fig. 4 (Continued)
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