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“LLM as a Partner"

Shinichi Nakagawa

With the advent of ChatGPT, the entity known as LLM (Large Language Model)
has suddenly become something more familiar. When ChatGPT 3.5 was released,
it felt like a Little League baseball player hitting a light pitch from a professional
pitcher. But with GPT-4, it seems to have grown to the level of a Koshien
championship pitcher. "Why don't you join our team next year?"

My own research environment has also changed significantly. The most notable
change is in English proofreading. For example, when emailing someone
overseas, even if they are a close friend, | used to worry about whether my
expressions were correct or not and whether | was being rude. | would search
Google for each phrase, feel relieved by the number of hits, then pale at the
sight of the many images that popped up. But now, with a simple request like,
"I wrote this email to a close overseas friend, can you correct the English?" or
"Is the main point clear in this email to the meeting's secretary?", ChatGPT
adjusts it nicely. Phrases that ChatGPT suggests often become part of my own
English usage, seemingly helping me improve my English skills.

It's also a great help with English proofreading of academic papers. At first,
when | put the simple prompt "Edit English", | saw a lot of unfamiliar words not
found in papers we usually read and | thought it wouldn't be useful. But when |
speak to it more specifically, like "I'm doing research in molecular biology,
particularly interested in RNA. Recently, | found something interesting about
the functional analysis of non-coding RNA and I'm writing a paper about it. Can
you help me with the English? | don't want too fancy expressions, just something
natural for a native English-speaking professional scientist. And if there are
logically unclear parts, please correct them too." And then say "Here's the
introduction," the proofreading | get back is remarkably natural. | heard from
Professor Arakawa at Keio University that "it's good to praise occasionally," so
when | get a perfectly fitting correction, | praise it with "Great! Perfect!" and it
indeed seems to get better at proofreading. When | finish writing a paper, it
feels like completing a task with a close partner.
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| haven't used it to write the main body of a paper yet, but it might be quite
useful when writing reviews. For example, if | say, "Write a review about recent
long non-coding RNA," it returns a reasonably good text. If | narrow down the
theme more specifically and throw in some papers | want to cite, it produces a
perfectly formatted review. | was once invited to write a review for a journal
and asked ChatGPT to write some essay, just for fun. It did a surprisingly good
job of summarizing. It's a crisis for the existence of researchers. But on second
thought, a review that simply compiles accurate knowledge might not need to
be written by humans anymore. What is required of reviews in the future might
be, dare | say, "personal opinions." If you accept that, researchers have plenty
of things they want to shout out at the center of the world, making it more
enjoyable. | think we're in a transitional phase, but researchers might be able to
focus more on creative work.

LLM is also good at creating graphs from CSV files using R. If | copy-paste a
csv file and ask, "I have this data, can you write an R code to create a bar graph
and beeswarm plot on the Y-axis for each item in column XX?", it writes a
beautiful code. The way it digs up functions | had almost forgotten about, using
dplyer for data manipulation, is a huge time saver compared to the days when |
had to troubleshoot while peeking at cheat sheets. Sometimes it misinterprets
the items

to be arranged on the X-axis based on its own reading, but that's just a lack of
instruction on my part. When | say, "No, that's not it," it quickly writes a new
code without any annoyance. It's also very adept at handling errors. It's a breeze
for next-generation sequencer fastq mapping and basic analysis, and it writes
shell scripts for processing large amounts of files as quickly as an awk artisan.

LLM seems promising for various tasks related to the RNA Society of Japan.
Personally, I'm most interested in simultaneous translation. Combining the voice
recognition ability of the iPhone with the language recognition of ChatGPT, it
seems quite possible to achieve a high level of automatic translation. Once, |
tried to convert a Japanese talk on microRNA on YouTube into English text, and
when "77JLJ®D&" misrecognized by the iPhone's voice recognition was
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correctly translated to "argonaute," | was deeply impressed. Actually, we
ourselves do not perfectly recognize with our ears but understand by correcting
words in our minds based on context, a capability that LLM essentially
possesses. The full bilingualization of abstracts is becoming more feasible. The
translation from Japanese to English is quite excellent, and even those who are
not good at English can have it translated as long as the original Japanese is
well written. And even if the English is poor, it will make it clearer and
grammatically correct through dialogue, which is actually more beneficial. After
all, it's not easy to find a partner who will proofread English so attentively. For
non-Japanese-speaking international students, automatically translating their
English into Japanese for abstracts will undoubtedly attract more attention. The
amount of information that Japanese natives can quickly grasp in their minds is
overwhelmingly more in Japanese than in English.

As for planning actual research projects, it seems to still offer only
commonplace advice. So far, it remains a researcher's job. | personally do not
mind whether it's a machine or a person if | can have exciting discussions, but
it seems we're not yet at the point where LLM can replicate the coffee break
or social time at annual meetings. Someday, a world might come where LLM
thinks up projects and robots conduct experiments. But even then, it might be
mentally easier to outsource the parts that LLM can handle and enjoy the parts
it cannot. The work that LLM can handle efficiently is probably unbeatable by
humans.

The first time | tried ChatGPT, | was oddly nervous, reminiscent of writing a
letter to a crush in middle school. Now, it feels like a close friend, and it seems
my research fun has increased by one more.

(The above text is translated by ChatGPT)
Shinichi Nakagawa
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5 2 [@ KANSAI RNA club [Z&10L T

LI ZE (THE NARA INSTITUTE OF SCIENCE AND TECHNOLOGY)
LBORFECBABRICSSVET. FUOZE5HTELEEL
| am Li Ze, a third-year doctoral candidate conducting research in the RNA
Molecular Medicine Laboratory at the Nara Institute of Science and Technology,
specifically under the supervision of Professor Okamura Katsutomo. My project
aimed to unravel the intricate landscape of RNA transport in Drosophila, probing
whether the organism has evolved selective mechanisms for exporting distinct
RNA species during biogenesis pathways.

As a doctoral candidate interested in the realm of RNA research, attending the
2nd Kansai RNA Club meeting proved an exceptional and enlightening
experience. Set at the esteemed RIKEN Center for Developmental Biology in
Kobe, Japan, this symposium served as a global convergence for researchers
delving into the intricate world of RNA and its structural dynamics.

Figure 1. RIKEN Center

The symposium began with stimulating discussions and presentations delving
into the fundamental aspects of RNA architecture and its functional implications
within biological assemblies. Throughout the sessions, the symposium served as
a dynamic platform featuring a broad spectrum of topics. Each presentation
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contributed a mosaic of insights, expanding our understanding not only of
RNA's multifaceted roles but also shedding light on diverse facets of research:

The symposium provided a rich tapestry of insights into RNA's multifaceted
roles. Presentations covered various aspects, including the importance of
membrane fluidity in mammalian germ cells during telomere-driven chromosome
movements, insights into phase separation and nucleolar functions, and the
intriguing sequence rules governing transcription factor binding in vivo.
Moreover, discussions delved into pathophysiology, highlighting host factors
disrupted by cancer and emphasizing the significance of selective
compartmentalization in gene activation. This symposium painted a vivid picture
of the evolving RNA research landscape, offering captivating insights such as
the role of piRNA in spermatogenesis, multiphase behavior driving spatial
heterogeneity in the nucleus, functional coupling between gene expression and
nonsense-mediated decay, unraveling complexities in biomolecular condensates
during formation of germ granules or nucleoli transition, and revealing enhancer
dynamics for insights into transcriptional regulation.

Moreover, the symposium wasn't solely about passive learning; it actively
encouraged engagement. The event culminated with a social gathering fostering
lively discussions, networking opportunities, and collaborations among
attendees.

In conclusion, the 2nd Kansai RNA Club meeting was a transformative
experience that showcased the diversity and depth of RNA research. It
expanded horizons and sparked an enduring passion for delving deeper into the
intricate world of RNA biology. Notably, the evening banquet was a delightful
affair, offering exquisite cuisine and a convivial atmosphere conducive to
engaging conversations and networking. The Hokkaido-sourced sake was a
highlight worth savoring, adding a special note of appreciation to the evening's
festivities.
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Figure 2. Evening banquet

This symposium was more than an academic congregation; it was an avenue
to forge enduring connections, glean fresh insights, and sow seeds for future
research endeavors. The RNA Society, with its inclusive ethos and diverse
discussions, continues to evolve, emphasizing diversity, tackling new
challenges, and striving for inclusivity to sustain its vibrancy for all members.
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5@, % 2@ RNA 257 (C&hN LI TIN, RNA RROHRICHE SNI—
BEFRROFLECEST ETHRVWERICAD, FeHLDHMBZER/DIIEHNTER
Ufce COYVIRY D ASHFIREH BDR THESN. RNA OREEELT A FIOAD
MRELDEAADSES. ETHIO—/NNILBRETU,

CDYVIRI D AR BERERICE TS RNA DRENIP. EYPENLBDFEESHRDOH
RERNRBRIREVNCDOVTO, RIBNBERCTLEY T Y3 VD SIBTROI U, £
LT, ByYyaycECBRIChicd bEY ORDED EIFSNEDOTIH. ZNEXH
STHBDES 1 IDKST. RNA [CRERLBRED DD, WS EEFTRL,
MREVWS DREHRGAENDHD. EWSTEZMBDIENERR U, IcE X @ B
DRENMEDERMEPIHIA B DEIEBAZCH (T DT OX P REREADENE, IBOREP
RIMEDREREICBI T DR, EHRAICEVWTEHEERFHED K S ICIRNTHEE T D DH\
ZOHEFRRVEHIDORANM, EIC, HRIABREYIDED EIFSnTLWXUE, Rie.
DAL KX BBERFORIP, BEFEEHLICE T DRROXEICODERMRE, FRRE
ABZCOVTDREBOITONK U, =5IC. BFEMICE (TS piRNA DERE,
BROZEBHRIBUZ SIS ITEDR. ELFRFEHEHE F VY RER (NMD)
DERENEER L. E THBHNGEEBD D D X UTc, LTBFRIPRIMKICE T4
AR FOEMBESHIERHIE. EEZFIEHIT DEOTY N\ YT —DFAFIIOZAD
—0BHHDXUT,

E5IC. SOV VIRY DA TIEZERRFZVZ T TRL . BBNBSNZEMT DS
HEET. BRLBERERY MDD —FVIZBL., SNERILTEARMI DI LT
;Ei LJT:O

EWVWSZET, £ 2O0ETE RNA 25T TIE. RNA RIRDOSRM ERRS ZHDAE
EENRAREITDIEDNERKI UL, F&. o EB/BZMLT. RNA EMZF0EM
BERCESSITRCREEATITEEVWERVWK T, Ly Y3 VD H EDRRR(EHP
HRFER T, REEKUWEHBEBRBLBRFTOENMNI T, BRBAEDLBHAB L
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HNERK U, IBEDHEE/\1 54 ~DO—D T, FRIBFESZELELTWLWERL
TCO

COYVIRIDARBREBZDEMBBETD E VWS IFTHRL FROBDBHAD ZHRE,
IR ZR. ROMFEBORZRF . RWVMERICRD XU, RNA ZRI(L,
DENBRIEELRLBERZERURIT. IRNTOXYN—DIeDCHEREZEBR L.
FICISHRELICER DB, DEMZERO TEILUIFRITTLS, 5B 27ERETT,
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EIEEGES
SNDRTE BIEX

RiE EfT (RRKZE AXERERZFEGRZHFRR)

DI5F9A 2 7 BICENBREEIMESNIC, BPRFOH EBRSADSX—IL
ZWIEE ENEEDRITHDIREUFSADSEBFZ W\ ZIEWeH, RARDIMNE
(ZEL. ELSNBVEVSBUNRIEL. LESEENERD o7,

BREECRRCBRIVWLIEDEES 4 FRICH#HD, 201 9F 1 1 Al BRFTED
RKEODERVWDENTBETHIMN., MEEPITELSNSE TV W, BREE
EIBRDPTHDHREFXEPSHNEREZEFI U, IRFICHREPBBEERE. &
BEfSEE. WRBHEE., AEEFALREEZSZSLBDX V=D h, ERE
EVERROWTFFIRORERZEUVZ S [CESNTLV, BRAICTATREARZDERHATD
REROBLICRDDIEN. COBTHE—EDEEE THolc, BHEICENKE, RED
ABEOVNTHELHSETUWEIEKEUVWERTH oTc, SIEED. D1V EREE

EUENBHASETFTEZINTUWELSICRS, CORICHEIFNRIT DEIEFHF O EN
TERD 272D SEDITRNT IOFROEVTH DD KESEWALTULES
TLWeZ DS ER > TIELHIBYPEN S,
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BB ENEEXFOERVDR, BIEKD ME. HLE. ERHRIL. IRA. PE.
NE. HO. WK FE. @, & B AN @8, si7lELORH. AR, S5H.
ENFEE, ERDTFR. RE. (ERTE SKELINIBHRE, ERNWTFFIRED 12
HWEEWk)

FADENEE LMD THERVWULEEDE, 3R4ERORBAFEFETODERIE Oz, 7
DECSE—EMDPTEERF—D—RERD RTS01I D (splicing)s WS
EEzZMo7, DNA (. REZRTOBIwEM (rearrangement)B'H2H DD, FRHIRR
(static) b D E WS EIRDH o 7=H. mRNA (I, BikEAE U TEESNTHSR TS T
VD EEBOKRRRBTOCY VIBRERTEIOIP<HRAT D, TNHHHIZ mRNA
(CER- = & TR EBICRETVD, £EWVWSEBIER(dynamic)RHDTHD EWDS
ZECHRBICHEZEZEINIZ, ZDE. BEFPUIDRIHN>TETLE NEIRBRT
>4 VY (Alternative splicing)y EWSIHRZEEE. &0O RNA D BEHDIERIBRE
FREALIEWERBS LS ICE o7, 3@AELE. @ADL DEIRE &E—#E(C. Molecular
Biology of the Cell D#gsiaZ ¥ > TL\fc, ZDEFIC, Maturase &WS. Group Il 1
YEOVOBERTSA IV VI CHER. AV ROVRICDI—REINDIVINDEICD
WTESULTHEDODOSBIo7Eledd, EREDFEICAZICITISEVWS 2 &L DT,
RNA [CEAT R ERDT, EMRFEIC, EWSZETHRTED, BADEREHET(C
WERDEFNRUTUE o7, BN 2TEDSEEREBSH, SEBH>TIFEDED T
H3. ZARODFHEICHENLST ., ENEER>ICEZEDERICTECEZR TS
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o SEENBENICEIZPO>TVBRIEEROTLKIES>IKSCRR/LTVLD,
PEZEBITBIUIFICRO>THDE BADAFCHKER > TERTETINDIL
DEULSZERXT DD, SRELEDHEFRC TLLES>TVEDESZSH,

ZOERIFENEEDHRECKZREE UTFHIBRT D EICBRDDIEN, TARKD &
Wo eI TREBD 272, 4 BDEDEICKERARZERFIENRERELZO>TULEROIC
DTHDo TNV ERICADTBIBZETH >/ EICRED, ZDER. FEWR
SENRICPAE T 22 & (TR Telf. SNEECHFEEN. TREBICRSTZDE>ERE
TnEd, PERR. KAEZREIBRICEIEG. CDOBED THITZFR > T ADL,
EVWSHESEZVWLL W, B E. CTHIBRCTESH 72T, EVWSBULVEH
e ZEZEIBE T DS LB O TRTEDEEENLKIBRTE D, MEDRATOD
REBECH.PED TRBCBNTE ST TINHEL EVWSEBZRF>TULXR S,
BRB&CELRBDEDHZSVSERNDH DI E T WAWBRIKAZRFDOFELSD
K[IFFLICEFDRZADKLDICEBZ S,

RKEFREERDTHSE ENTEDS, KEFRDEETHIAFEASAEEDITHK
AFx v v TEBEREYVINVEBEZRBELT. cDNA 2H0—-=vJ9370VH K
EWeTlZWe, COBEBIRICDVT(E. BARRNA ZR2DKRBTENETLWZWT
WDo KEREICR D THS(E. BEBHFOIRKES A, KEREDEFS A, FHEFR
KRS A, BRESBBHSA. EBE—FSAEWITEAREEDIC, FBRICHINEHARE
BEEDENTE R, XERZEEBEOSABTHICLWC EHH o7eh. ENEE
FBEADTOV IO MIDODWTHHIWNWF T Vv IR, 8EExIND & FBh o7, DL
Z2VWWNT—=9HBER TR, 2ES5HSENTEDHIBEZFB L. T—5 %5788
IT2AWSH ofc. HBEBRAIOEDEELHES T RIRTHREICHEIFEZLTHS
RSDTHIN. EFEDEEHNSHERU. RPZ/ v I T BEHICRRIEIE—D(ISELU,
ZOBRBFRUTHELLLEZEZLLKRBATVWD, BEAAENTEF—HECT—%
ERTEZTLEED, BICEERN., FCEFBEULWMERZSNZZEbH o, BEXR
ICENEEGFFZECBLULVWATH 27D, A I VRICEBUTEZHZEHFSI . BL
WATHo7co IREDIDIEFWVWDBHRPZRIFTHO . BEOBECEBDIFEIE/ v
DHBRUICRAATL D, T—9%F o> TERTKNBDIDEREE UL, ENTEIC
Bho128D, T 1 RAv Y3 VTR UM IV RNICTH B UBWK S ISOHIFT
W, ENEED, BREEEUVATWEEIFTWEDRSELLRS,

RERZFERZ, FAERVYILIZPKED Gideon Dreyfuss BIRDAREICRR R
D EUTRED TLWERW e, Gideon FEREEZEH L TED, ERNHFAOT A IV R
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([CHBZEILAD TLWe, DR THESZ DD, RPRZOENHEZTTHZD Z ENK
ENOELSICRRD. BERAAD, RBREZOENHAEEDBELTEWVNWSTS1 K%
o THRZ L TLWe, BEEIOD >7eh. Gideon D SN TRWVWGEX Z B E TERE
HICRSE U, REEATLKES o7z, A UREED SHFICRZA AR EZZTL)
%o

BE2 :RNA2 00 3 Kyoto TOERSELE E Gideon, Gideon & D1t L TLVZ7EL)
oo FADEKIE mentor DE-ZATH D,

BARCIEERD. TN TIEIBZHEHRLED, BFPX—ILTHERIETWLWEE
WTWLVz, RADVEDVEIMESBANER S, Flo. BEUVIERIY Y I VIEHMS I ENTER
WEFCH., [UICHMFITLEZEES D, WIEEHMOESTEZ LW TLWE, BEDRRKE
REREZAGRZHAER ICASYRFEER MRELCERRAECT Z 27 OB
REOTSHRE U, IS<KEATLEESD, RLWRBHFOSEZLZELE, L
DHOEZENTD. REXTHREDOBFTHO>ILEIMUADENDTH S,

BREICEBVVCKFOERVDRLLR. BEWNT DHEREBHD oI, KEREVPRR R
D EBRDMRAEHNZRBZEFP. B DRXNELEC(E ZOABTD RS & PDF
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RSB TVWEEWT LW, ST FROREFHRN S, ENEENEATRETTS
2CWel &zxBEEL. BADDURSRIRULNTEDDH 27=OMERBWNVELD D
fco RRDSERKICESZE. 'RLWVMARZIT D EVWSZEZ2BE L. BRZS<R
T HEELTTFEW, J EVWSBEEEZEWVEEVNTVNS, EREENZSSNTEE
KSIC. RITOEDZERICEY, PRINEFA IV RZEZHRICERKIFITITS, EWS2
EEFFICHUTSERBIWVMEBLNTEDELSICHBEL TLWERW, £o. SNEEDR
BFICHIEDKRERESEICH, RNA DEBS, YA IV RZPRIEDREI & X
LEZEATVWISERS,

BENEEDNSE TATVRERAD, TAIYRETSERFESWSZENEWVNSS
EEBZTWEREE, ANOBRZEELS ZENTER, £2. RNA EWSKEHE A
FICHEESSHEEEZ TWEREWe, NEDEIZEL T2 EERYG(CELL, FETR
5730 UH L. TREKAKSG) EVWSKEEDIRFDOORT, SHEFEUNF. BF>
TWEEWTWB XS ICRERU BN D D, ERATORZERAEY v YZERBICIBE, &£
WHAZYZRNTEDESBEL TV ZEDNERNEENDBRLTHDERS, BE
[CENRTKELCHSTEOTRIZHEATDEEDIC, CEREZHBHOL. EZELL 2L
[CUL7zLY,
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