Appendix 6. Details of a medical contribution from Jiadong’s Medical Family: discovery & promotion of PAPP-A Rd'18

The research & application of PAPP-A is beyond obstetrics, with > 2,500 titles in PubMed by Dec. 31, 2017 (>620 for Down syndromes; >300,
pre-clampsia; >293, cardiovascular). PAPP-A was first orally reported at the annual convention of FASEB (federation of medical basic sciences) on
April 19, 1973 in Atlantic City, NJ by me Tsue Ming Lin; or earlier when it (abstract) was sent for its deadline date Dec. 14, 1972 (Rf1). The convention was
attended by 25,000 scientists, with hundreds meets. In one meet | reported the isolation & designation of 4 pregnancy proteins as PAPP-A, -B, -C and D; and
purification of 3 (A, C & D). Portion (Characterization) of this report was soon detailed in 1974 (Rf2), which was often cited as the first reference on PAPP-A. Our
work dealt with PAPPs, not PAPP-A only. Our 2 reports with the word "PAPP-A" in the title are reviews in books thus not in the PubMed title list. By our initiation
of reagent exchanges & their reactivity comparison, PAPP-D was identified as the known hormone HPL; PAPP-C as SP1 reported by 2 labs in Russia &
Germany years earlier; both PAPP-A & PAPP-B as newly discovered proteins by us; & many other proteins with >12 different names (e.g., PZP) as the
same protein (Rf3,4). The PZP, not PAPP-A, is readily detectable in women taking hormone contraceptive & in late pregnancy. With similar molecular weight,
same electrophoresis mobility & greater concentration, PZP would mask PAPP-A in the assay used then. An earlier article by our group on observations of
multiple pregnancy proteins (PPs, PAPPs) (Rf5) used detecting antibodies which were not absorbed with plasma from women taking hormone contraceptive
would reveal PZP but not PAPP-A. Besides, none of those PPs was named, isolated or characterized, but the article was mistaken by some as the first report
on PAPP-A. For these findings | was invited to several international meets. Four of those | participated & are memorable as briefed below..

The first meet, ‘the 5th Meeting of the International Group for Carcinoembryonic Proteins: Placental Proteins”, in Copenhagen, Denmark in August 1977,
invited me & Dr. Halbert (my boss at UM). We planned to attend, but could not make the trip because the Meet could get only $ 300 for travel expense for each
of us & we had just committed all $ 1500 travel funds of the NIH research grant for 4 color plates in a scientific paper (myocarditis). The Meet resulted in a report
for a WHO publication, & a “Subcommittee on Pregnancy Associated Proteins of WHO” with us as corresponding members. It was organized by Drs.Horne &
Rosen. We commented its draft only (Rf6). The group was instrumental in preparation of International Standard Pregnancy Plasma which promoted research
& clinical application of pregnancy proteins, especially PAPP-A.  The 2nd meet, “4th International Symposium on Endocrinology of Pregnancy: Pregnancy
Associated Proteins” at University of Aberdeen, Scotland in July 1978, invited me but not Dr. Halbert. He is a good speaker. | thus asked the organizer Dr.
Klopper to have him in my place. The request was granted. A few weeks later, when I, but not he, received the airlines ticket for the event, | reminded Dr.
Klopper of my request for replacement but he insisted that | should go with the ticket (> $1000) & Dr. Halbert could do reporting as we planned. Dr. Halbert was
given another travel expenses, taking advantage of Dr. Halbert's son’s working at an airlines. Dr. Klopper had me chaired a session instead & we both attended
the Symposium. Reports from 11 invited speakers were published as a book “Placental Proteins” (Rf3). In addition to the driving -through sightseeing the city in
late afternoon, the city Aberdeen (pop. 220,000 busy with the North Sea oil fields) gave a welcome civic reception in the 1st evening in its 500-year art gallery
with the mayor wearing traditional Scottish dress (kilt & sporran) and his wife at its entrance. The 2nd evening was an university reception. With a few hundred
of meet participants already at tables, the invited speakers were held arm by their lady companion into a decorated hall & to a long table on the stage, following
a bag multi-pipe music player with traditional Scottish dress & music. The wife of University of Aberdeen medical postgraduate division dean held my arm to the
stage, like in a dream & no knowing before-hand. The 3rd evening was planned to be a farewell party at the beach but, with rain, held at Dr. Klopper’s house.
On my way to Aberdeen, a stopover in London | took taxi to see the Buckingham palace & guard changing. Besides the airline ticket & expenses paid by the
Symposium, | & Dr. Halbert received the royalty from the book, $100 each. My only earning from writing. Earlier | & Dr. Halbert had a contract with a publisher to
write a book ‘Cardiac Auto-immunity” with a 10% royalty, but abandoned after | completed 15! draft because | was too busy with this new research of PAPPs.

The 3rd meet, “International Conference on Placental Proteins”, in Sydney, Australia in November 1981, had the original invitation to me lost in the
University of Miami mail. Half a year later, the senior organizer Dr. J.G.Grudzinskas had an Australian Qantas travel agency in Ft. Lauderdale found me at
Cordis Labs of my new job.. The agent gave me the conference invitation. With only a few weeks before the conference, | ignored it. After the conference closed,
Dr. Grudzinskas asked me again to write a chapter for the book that was based on the conference.  He reasoned that, in view of our pioneering work in this
field, the book would appear incomplete without our contribution. | had to complete the manuscript in a month, as all other authors had their reports done before
the Conference for the book (Rf4). The publisher gave authors 10 % discount on all its books, instead of royalty, beside a copy of the book (463 p.) free.

The 4th meet was organized by the Chinese (Taiwan) Society of Immunology & held in the Convention Center at the Veteran General Hospital in Taipei,
Taiwan in August 1983. It was a 1-day Society's Annual Meeting, 1-day official tour & 2-day “Pre-congress Symposium on Human Tumor Immunology”,
followed immediately by the 5th International Congress of Immunology in Kyoto, Japan. At the Meeting | orally reviewed on PPs (Rf7). The 1-day official tour
took invited speakers like | & their companions to the National Palace Museum, Tri-Service Hospital & its Medical School, National Taiwan University main
campus, National Yang-Ming Medical College, etc. Most of these invited speakers were international scientists & also gave lectures at the Congress. The
2-day Symposium had several free sightseeing tours which | joined with my wife to the Chi-lung harbor 40 miles away, sea side rock park there & aboriginal
village & show in the mountains, etc. We also went to the banquet dinners at the Grand Hotel hosted by the Academia Sinica (National Research
Institute) the 15t & at the Kuopin Hotel by the Society next evenings. At the Congress in the National Kyoto Convention Center inside mountains off the
Kyoto City, there was a dinner party for all 6000 guests. Most of us felt very hungry when meeting that day was over at 6 pm, rushed to the very beautiful
garden, & grabbed foods & drinks at the entrance. We were full when we got to the garden proper with much better foods & drinks of many nationalities &
shows on the stages & firework. The one week long Congress had free tours everyday, for which | accompanied my wife to see the old imperial palace, Nara
streets, temples (1,500 in the city) & some new developments there. The tour photographers posted 5x7 photos of these tours next day at the entrance of
Convention Hall. | bought out all 5 with me in the picture to avoid “embarrassment’, even though | attended many meet sessions and had presented a report on
the ELISA for immune complexes (a 3-min. oral with 1-hr poster presentation). | had done all | supposed to do for the meet before the auxiliary activities.

Two unexpected findings in 1990s boosted studies on PAPP-A . The 1st one (Rf8) led to use it as a serum marker for the 1! trimester screening &, with 2
other markers, for up to 100 % sensitivity for Down syndrome (trisomy 21 ; DS) & 95 % for trisomy 13 & 18 pregnancies (DSP), allowing early, more private &
less traumatic termination of DSP, best at 9 weeks of gestation . PAPP-A thus helped to drop DS birth despite rise in DSP & to reduce expensive & riskier later
invasive tests (amniocentesis & CVS). The 2" one (Rf9) identified PAPP-A as a protease for Insulin-like Growth Factor Binding Proteins 4, & then 5 & 2 &
active in cell growth & injury , leading it to roles in fetal growth, type 2 diabetes, unstable coronary plagues, serum markers for acute heart syndrome (diagnosis
& prognosis), preeclampsia (early indicator), longevity, osteoporosis treatment, long-term hemodialysis (mortality predictor) & other pregnancy / fetal
chromosome anomalies. The human gene for PAPP-A is on chromosome region 9933.1. Our & other's earlier reports on its immunosuppressive & possible
roles in protection of fetus from homograft rejection, on its activity in blood coagulation system, & on its analogue in animals have received less attention
recently . The Mayo Found. Med. Educ, & Res. received 2 patents on PAPP-A.
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