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Isolation of Honey-Derived Metabolites from Hovenia dulcis

£22 0|2M, YFE, 2£5, and FZ2
IEsYuerp dEnt
Q7N (Hovenia dulcis)< 9=, S, Q8 5 SOHA[o A oA ZPPet= AE oFg A==, 1 B, it 35
T OFE BEgAY 7)o 4% Ao s dHAUT 2 v AYATE S3A SUTE U e sk 3G
Fg L3t 7]54d0] Holuh FEHAL ok Ty 7]1& dits 32 AP $4H9 &5 ASol AFE] YR &
Yl AR S] g Aol T Aot ml- vH|gE A oltt. o]of] E A= FUNUER R B AR A4S F8f tiA
AES Bkl B4 48 RS EsaA Stk Uil AYE U B HEE 2 F AT 28 A
st e UPLCE 3l olHotAlEIolE 8 & Ul 239 8 UAAIEEE Elstith 2719 8 thAA| 22818 54
© 2 MPLCE ©]&3} isocratic(Water 60% : MeOH 40%) 271& &-83o] £ 4719] 77102 13 B E & 5 prep-

LCE 27} AAlste] BEE shdel 271) B33 Belahelth. 3% NMR 7]ule] 3 72 54 948 ogolt).
oF B3 QAT Bol GHE BoldRel ety 122 Fustel AABY A8 1A A% AN ARE ATHIL,

SINYF E9] 7]/ 18T} 7HR] A4 7Rde] 7] E 4 Q& Aol
Keywords: SI7fUHH, SIZiUF &) thAkA] £2]) MPLC, prep-LC, UPLC

APAR 2 AT FENEHY AR AR S RS-2023-00228817) 9] Ao +3 HJIFU T

Changes in Major Components of Bee venom
According to Storage Temperature and Duration
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&2 A= S5 250 tigt HAdE Brel] Qo &% W A 7|7t e B0 F R s 24
At B=o] Al Melittin® YH-LE 2l 4TS X315le] 50C7HAE szt 719] glglen, 50T o|A4te] &
S FA5HA Fadte] 120Col|A = 271270 tiH] 67.8% 7HAadhe EIstint. w5t A20)A 1270Y &
& 27127 tiH] 13.9% A4St 5% U Phospholipase A2(PLA2)2] 73-¢-ofl= 80T ©]/d9] 1129 =

1= goll o3t g o) g o2 SR = o] EHE o] WAt om,

ki

e

o
=

oflA 1270 &t =FAIA SDS-PAGEE F3fl PLA29] A& 9 Tz W/ o5& SRl Ay}, PLA29] w2 A
A Fkor FLE XA METF HEE S Rl sid A8 552 /98¢ Melittind} PLA29] &
of gt 7tE2 70 A 9] 373} AREA Q1 f-FolA Q] Aol tist P59 HY/dE Flet] gt ACE AA 559

Ht gl f-5of o F2/d0l thgt Hsks glsh=t] &88 4 s Aoz 7|dieh

ki

Keywords: Apis mellifera L., Bee venom, Stability
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Optimizing Cultivation Conditions for Enhancing Ornamental and
Melliferous Traits in Agastache rugosa

<, 7He 5 715 2EA7F bl whet, A Aot e 7)5E SOl Ad 2= 82 s A&

7}51\4 FHE 93 23t Ao by Q). wlZ3H(Agastache rugosa)S P3AAT WY 7)5-S Avd B2y}
(Lamiaceae) A Eo)|AW T 7|52 A 01] A 2 Qe B Aju BEof] B3 g1 BESI) B Ao 2}
ZH0%, 35%, 55%), AH|(O, 1, 3 g/L), T4= 742 (2, 49, 62)2] 3291 343 a1 AH S B3 vjxdte] A4S, A3},
9 54 9 A 2 BN A B BASIC, AMIS} B 4 15, 5 8] 018 G 5
oW, AFL F2 349 dojet & 4 5 FEjF EAol dF& Ik &, SR K T2 A2 7 HEol
Zgtom Jej FANGY] FWIE SAXCE {5t Ut o] vl FEjA S5 sk /o] A 240

=
=2 =
uet EHH 02 2EE £ S-S ARSI o) A & ARFS 35% 2HF, 1 g/L AH], 29 744 4ol A 0
g/¥(62.1 kg/ha) 0.2 FHEon o]2fst b= vixFo] I ULIAFS I E88 4+ Qe 715 428 )
T AEEA Y Y S HojEn)

Keywords: Agastache rugosa, Multifunctional crop, Shading-Fertilization-ITrrigation, Climate-resilient agriculture

ARAE B ATs g4 sk AR LAY (FG0403-2023-01-2025) 2] Al QS ot 3% Ql5L T
3 ZH W & sl B 1 =
I_Z'.'!- E‘%E E'a tg'il'g]'ﬁ'a ‘1!:'“] 71‘}3]
O, ZUX|4, o], M M0} A2X|, Mt
M7= 25214
SHEOI 2SS T ALY ol B2 IS o1, 1% EH(Apis mellifera)s |83t SEo] FH FEEN= 4
o B Aol Brre] W@ o2 Hs AT B 4 B4 et 712 AR FRE 8] 72 FFS

Fo g2 E W 3hd S BAETH

oA i W3 RIEE 24 10~11A74 -7 F50 B 471 7P gkom, £ shte] Hot 3hd BHjE AEx
) 39+14.3,00] 7V WL, H.G 28+5.8 MARE 26+8.9, BJ3 25+6.3, X5 19450 0.8 EE 7+ zjo]7} QI itt.
o9 shE GElg AL o729l Sucrose?] H]E0] Hat 83.8% % 7 =0} Sucrose-dominant S0 G E ™ ofw]
= PASA] b= e
o o] FF

Qe BeE o2

E

B4 A3} Citrullineo] Atjd o g2 245} ofn|iAto| it} Citrulling 2 AlBoA= 2
opu| = AHINPAA) oL Ttol] BE FEA =4 Uehter Citrullin®] £ 55+ 839 3k

4 okar B3 E v Qo) ey AIEQ1 st Gl tist As F7HE Q1 A7t &
St A= SHEMIANEEY AEE /219 7S Hol= Ao s woErt

1' olr it

rlJE
o

Keywords: Diospyros kaki, Apis mellifera, Insect pollinator, Honey plants, Nectar characteristics
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uparg, TEF, 4SY, AR, HuH
L P ELPGREE LI

E A= multiplex PCR t5 I9¥H I SYBR Greens ©]-83F HRM B4 02 oA WA= EX-(Apis
mellifera)®] F8 Aol ATH-& 7dat7] Q8] AP At Wkl o] 88 A5+ Aol A & ApAeH dEY
[718S o] g3 e, u=E A (American Foul Brood), 3-H5AW (European Foul Brood), ¥EH (Chalk Brood),
A1 3149 (Stone Brood), =AulH (Nosema disease), 7]#-3-0l(Acarapisosis) S th o2 Aaslict, Aol tidt d7]A
& HM2 NCBI(National Center for Biotechnology Information, M=/ &3 HAE)E ©]-831%1L, o] & HIF O =
sto] Ay ho] 7hgst Zeto|mE AAIstInt, Zeto|m A 7] 4o] 20mer We], Tm(Melting Temperature)-
60T+32] ¢, GC H| &2 50~60%Z 3T}

AAE Zetoln SHIS GO E PCRE o] 88 A& ofF gRlo=® Z47ke] AWo] Hish $HIS Adstglon
dhy Zalo]HE 235le] multiplex PCRS 4333 23 X AE SH oA thEATo] 71538k 30

SYBR green FFHEE 0|83} Resl-time PCR¥ HRM(High Resolution Melting) curve A= ZH A=of thst Atk
O = o] & 7hdhe Felskiitt

|

Keywords: Apis melliféra, PCR, Multiplex PCR, Real-time PCR, SYBR Green, HRM(High Resolution Melting), Melt

curve

U-Net 719710l Jefsbs BAg 8 28 ok5 A5 25

0] Fejshd EAT} ofF BALS f44 T BHET} 7|3 SR Qe WAYshs MER A B AU 4
Hahal HEsh=t SR8l 7]E9] ofF &4 S-S Wi J24Q A4 5 Fofdolgts D 7L It
olg Heksto] N 7|slsd FeEAH E U)o AW AAR, F 19719 Henta #RE S5, fxe
HAE o] 83) oFS EFT 4 At} 1} o] Wi Henk 3ol st 5 A o] ast, ARSARY FE7Ht
YBA = AG3}7] mil- ot & Aol 7]6HeHA] FEjEAHS Hebsto] U-Net RS &-8-5fo] E 9 ehd7)
AR S 2HE 197]9] et R E A5 O R GAstal BESt & 7|AgSE o83t 559 oS A50E ER7
e 4 ES AL AT HogAle g ¥ &7 oFF Amligustica, A m.carpathica, Am.carnica & 32
2 385709 o|uA| & ArE3IITE Aot W] s H7HE Y U-Net ZES Bal 224 et E4& MLP, SVM,
Random Forest, LDA & 47}A] 9] 7|AIks Sale]Foll A 8-3te] o &7 AsS Hlasiinh wat A5 B+ s 5
A AiH= MLP7} 85.2%, SVM*:= 86.3%, Random Forest= 77.8%, LDA7} 86.4% % 71| Qic) B ¢1te] Avfe= g
2 PV Ao 2 ofF-S A o' BRE 4 Qe 71e4] 7Rk nilgt o B, B R4 Y HEo) E&

2 e Aoz 7dEnh

Keywords: Honeybee, Subspecies, Landmarks, U-Net, Geometric morphometrics
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Chronic heat stress disrupts forager cognition in honey bees

Olga Frunze', Yumi Yun', Hyunjee Kim', Soon Ok Woo’, Seung-Jae Lee* Hyung-Wook Kwon"
'Department of Life Sciences@Convergence Research Center for Insect Vectors (CRCIV), Incheon National University,
Republic of Korea; °Department of Agricultural Biology, National Institute of Agricultural Science, Rural Development
Administration (RDA), Wanju 55365, Republic of Korea; *Research and Development, National Center for AgroMeteorology
(NCAM), Seoul, Republic of Koreaa. *Correspondence: hwkwon@inu.ac.kr;

Pollinator losses are linked to climate change, but its specific effects on honey bees remain unclear. We
investigated chronic heat stress by rearing bees at 25°C (Group 25), 35°C (Group 35), or under natural conditions
(Control) from June 2022 to October 2023. Cognitive performance, colony traits, and expression of 11 genes
were assessed. Bees from Group 35 showed reduced sucrose sensitivity, lower honey stores, and weaker colony
development. Nine genes responded to heat, including those tied to aging and cognition. Chronic heat stress
impaired honey bee foraging behavior and physiology, highlighting climate-related risks to colony health and
pollination services.

Funding: This research was supported by the Cooperative Research Program for Agriculture Science & Technology
Development (Project No. RS-2024-00339097) and a post-doctoral research program for excellence
institute (2024) in the Incheon National University.

Viral Communities in Nine Bee and Mite Species from Northern Thailand

Minhyeok Kwon', Phaksorn Lawsubtawee’, Patcharin Phokasem™, Bajaree Chuttong™’,
Nuttapol Noirungsee™’, Eui-Joon Kil" and Terd Disayathanoowat™
1. Department of Plant Medicals, Gyeongkuk National University, Andong, South Korea
2. Research Center of Deep Technology in Beekeeping and Bee Products for Sustainable Development Goals (SMART BEE
SDGs), Chiang Mai University, Chiang Mai, Thailand
3. Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai, Thailand
4. Department of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai, Thailand

We performed the metatranscriptomic virome analysis on 22 samples from five honey bee species, two
stingless bee species, and two mite species in northern Thailand using NovaSeq 6000. Following de novo
assembly, viral sequences were classified based on ORF completeness, BLAST-based sequence similarity, and
phylogenetic distance. A total of 43 viral species were detected, of which 25 (58.1%) are proposed as novel. A host-
specific variant of black queen cell virus (BQCV) was exclusively identified in dwarf honey bees (Apis florea, A.
andreniformis). Plant-associated viral families (n=26) outnumbered insect-associated families (n=17), suggesting
diverse transmission routes mediated by plant-bee interactions. These findings provide a foundation insight into
viral diversity, host specificity, and transmission pathways in Southeast Asian bee-mite assemblages, supporting

future ICTV taxonomic classification and strategies for bee health management.

Keywords: Metatranscriptomic virome, Black queen cell virus (BQCV), viral taxonomy, bee health
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Full-Length Genome Characterization of Two Novel RNA Viruses,
Apis Mellifera Associated Cripavirus 1 and 2, Identified in Honey Bees

So-Yoon Jang, Minhyeok Kwon, and Eui-Joon Kil
Department of Plant Medicals, Gyeongkuk National University, Andong, South Korea

In recent years, persistent colony losses have been reported in the Korean apiculture industry, and pathogen
infections suspected as a major contributing factor. To investigate this issue, we conducted a metatranscriptomic
virome analysis of Apis melliféra, leading to the identification of both known and novel viruses. Among these,
two novel RNA viruses—tentatively named Apis mellifera associated cripavirus 1 (AmCrV1) and 2 (AmCrV2)—
were selected for full-length genome sequencing. Fourteen virus-specific primers were designed for each virus,
and RT-PCR was performed to amplify the entire genome. The resulting products were sequenced using Sanger
sequencing. In cases where direct sequencing failed, TA-cloning was employed, followed by Sanger sequencing.
The assembled sequences matched the contigs from the initial virome analysis, confirming the presence of
AmCrV1 and AmCrV2 and ruling out the possibility of assembly artifacts. These findings highlight the need for
further investigation into the potential pathogenicity and ecological roles of these novel viruses.

Keywords: Apis mellifera, Novel RNA virus, Cripavirus, Sanger sequencing

The first report of overwintering Varroa destructor mites in South Korea

2018, As|%|, 0|S3|, PYH, Y=, o|+Z, T2, Al 0P, 0|Z 8, Y M

Varroa destructors= 2 MA| &gl AZst Q57148 1dS v|x|aL o, 57 2 24 HelAe] 31t BHl=
ob4] F13] WA A GtTh. & dAtollM= V. destructor?] € Xk A Ul £E FES AL o)¢ A4S B
o] 7+ REote] HAE BA8IATE TAI= -80°CollA A&s] FAAA Hit =79 A& st o, A=} 7%t
ZAE B3l 3t HiE S A edfetal I3 BA 7o EASIT: L A3 £ 2,791012e] B 4 E3 201k 9] V.
destructor7} I QT}. BE V. destructor /WA= A& B0 T Ay B %—1‘_}4 e 2Z ZH| 93] JNeH E
8| o] W7t =2 o A Ui f-on|3t 25 B 5 Bt 2 Als S99 Varroa WAIE 93 71% AJEiE}
A B2 Algsh, ohst FA|eE oA el 27t AT H_AdE T -w—'f?_mr.

Keywords: Ectoparasite, Varroa mite, Spatial autocorrelation, Tergite, Phoretic phase
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Clinical Presentation and Colony-Level Impacts in Bombus spp.

Kyu-Won Kwak, Dong-Hee Lee, Heeji Kim, Minwoong Son, Sung-Hyun Min,
Young-Bo Lee, Kyeong-Yong Lee, Su-Jin Lee, Bo-Sun Park, Su-Bae Kim, Sung-Kuk Kim
Department of Agricultural Biology, National Institute of Agricultural Sciences,, Republic of Korea

To assess cross-species relevance, we conducted a supplementary colony and pathogen survey in Bombus spp..
Notably, every individual exhibiting overt wing-deformity tested DWV-positive, reinforcing a strong association
between DWV infection and wing malformation in commercial bumblebees spanning at least two species. While
causality cannot be inferred from association alone, the convergence of clinical signs and infection status across
species underscores the need for strengthened biosecurity, routine pathogen screening, and evidence-based
husbandry. DWV is linked to consistent, debilitating wing and locomotor phenotypes and to poor colony
development in B. spp., with concordant clinical-infection patterns observed in B. ignitus. Future work should
resolve transmission routes (vertical and horizontal), identify environmental and nutritional cofactors, evaluate
asymptomatic carriage, and develop or select for DWV-tolerant/-resistant lines to stabilize commercial bumblebee
production.

Keywords: Bombus spp., Deformed Wing Virus (DWV), wing deformity, colony development, reproduction

Prevention and Control of Nosemosis Using Genetically Engineered
Snodgrassella alvi in Honey Bees

Keun-ho Kim', Mi-Sun Yoo', So Youn Youn', Jang-hyeon Kim', Se-ji Lee', Dayeoung Kim', Seonmi Lee’,
Jaemyung Kim', and Hyang Sim Lee*
'Parasitic and Honeybee Disease Laboratory, Bacterial Disease Division, Animal and Plant Quarantine Agency, Korea

Nosema ceranae is a widespread microsporidian pathogen that severely impacts honey bee health and colony
productivity. To develop a biological control strategy, we genetically engineered Snodgrassella alvi, a core gut
symbiont of honey bees, to express anti-Nosema effector genes.Using the pNR vector system, five candidate genes
(PTP1, PTP3, SSP, SWP8, SWP12) were individually cloned and introduced into S. alvi. A multigene construct
expressing SSP, PTP1, and SWP8 simultaneously was also developed. All recombinant strains were successfully
transformed and confirmed by molecular analysis. These engineered bacteria will be delivered to honey bees
via feeding to evaluate their gut colonization and their ability to prevent or mitigate N. ceranae infection. This
probiotic approach offers a promising tool for microbiome-based disease management and could contribute to

improving overall colony health and resilience. honey bee disease resistance.

Keywords: Honey bee, Nosema ceranae, Snodgrassella alvi, gut microbiota, genetic engineering
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Antisense RNA-Expressing Bacillus subtilis for the Control of
Nosema ceranae in Honey Bees

Jang-Hyeon Kim, Keun-Ho Kim, Pham Thi Vinh Hoa, Mi-Sun Yoo, So Youn Youn,
Jae-Myung Kim and Hyang-Sim Lee*
Parasitic and Honeybee Disease Laboratory, Bacterial Disease Division, Animal and Plant Quarantine Agency, Korea

Nosema ceranae is a major pathogen associated with honey bee colony losses. To develop an alternative to
chemical treatment, we designed antisense RNAs targeting essential genes of N. ceranae (chitin synthase, ATP
synthase, PTP3, SWP12) to block mRNA translation.

The RNA constructs were cloned into Bacillus subtilis using the pMA5 vector and introduced by electroporation.
To confirm colonization in the bee gut, engineered B. subtilis expressing EGFP were administered to bees
(1x10°® CFU/mL) in sucrose solution for 48 hours. Gut samples collected on days 1, 3, 7, and 15 post-feeding were
analyzed by PCR, confirming EGFP presence in gut DNA up to day 15.

These findings demonstrate successful gut colonization by recombinant B. subtilis, suggesting its potential as an

RNA delivery system for prevention and control of N. ceranae infections in honey bees.

Keywords: Nosema ceranae, Antisense RNA, Bacillus subtilis, Honey bee, RNA-based biocontrol

Environment, Social and Governance(ESG)realization considering safe bee
venom production andanimal welfare through a Korean bee venom collector

Jung keun Park’, Joo yeon Kim', Dong wook Kim', Choul goo Kim' and Hong min Choi’, Sang mi Han’
'Chung Jin Biotech Co., Ltd *Department of Agricultural Biology, National Institute of Agricultural Science Korea

The bee venom extraction process is directly related to the welfare of bees, and by using the Korean bee venom
extractor you can safely obtain bee venom while minimizing stress and risks to bees. The Korean bee venom
extractor is an innovative technology that simultaneously considers the welfare of bees and safe bee venom
production with the following advantages: It consistently extracts high quality bee venom without killing bees
(bee safety). Also it does not significantly affect the physiological ecology of bees (improved animal welfare). High-
quality bee venom is produced through high-quality bee venom extraction and purification technology (high-
quality bee venom production). This animal-friendly bee venom production environment contributes to the
future-oriented development direction and realization that is in line with global ESG (Environment, Social and

Governance) management.

Key words: Bee venom, melittin, Bee venom collector, ESG
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Tolerance of honey bees (Apis mellifera) to Varroa destructor depends on
naturally occurring mechanisms

Peter Njukang Akongte', Daegeun Oh', Jin-Myung Kim', Chang-hoon Lee', Yong-Soo Choi', and Dongwon Kim'
'Department of Agricultural Biology, Honeybee Resource materials Research Laboratory,
National Institute of Agricultural Sciences, Wanju, Republic of Korea
“Institute of Agricultural Research for Development (IRAD), PMB 25 Buea, Cameroon

Including other stressors, global losses of honeybee colonies are attributed to Varroa destructor. Among control
measures, breeding resistant bee strains is promising and eco-friendly, though the mechanisms involved are
complex. This study evaluated mite population, colony development, and viral infestation across three groups:
Group A (hygienic, low grooming), group B (Non-hygienic, high grooming), and group C (intermediate traits).
Groups B and C had lower colony mortality than group A. Although not significantly different, the number of fallen
mites was higher in groups A and C. Daily mite fall showed no significant correlation with adult bee population
while significantly weak negative correlations were observed with brood population. Deformed wing virus, acute
bee paralysis virus, and Isreali acute paralysis virus showed high levels of expression. This study suggests that non-

hygienic bees with high grooming activity can perform better against V. destructor.

Key words: Apis mellifera, Varroa destructor, genetic selection, resistant traits, viruses
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